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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

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 - OCTOBER 29, 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: Reviewed 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-E2V2 DATE: 11/5/2018
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) |Z| 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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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
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-E2V2 DATE: 11/5/2018
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) (mWw)
(MHz)

2405 - 2480 AIREA 3.97 2.49

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna with a maximum gain of O dBi.

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-E2V2

FCC ID: C90-RDMB1

DATE: 11/5/2018
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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FCC ID: C90-RDMB1 IC: 10161A-RDMB1

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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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

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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REPORT NO: 12509320-E2V2

FCC ID: C90-RDMB1

DATE: 11/5/2018
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
Antenna, Horn, 1-18GHz ETS Lindgren 3117 T862 05/24/18 05/24/19
RF Amplifier, 1-18GHz MITEQ AFS422E_;?§_14021800' T1165  11/25/2018  11/25/2017
RF Preamplifier, 1 - 18GHz MITEQ AFS42-00101800- 171460 08/01/18 08/01/19
25-S-42
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
Agilent (Keysight)
Spectrum Analyzer Technologies N9030A T146 08/13/2019 08/13/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9O30A T1466 04/16/2019 | 04/16/2018
44GHz Technologies
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

Page 13 of 46

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

FAX:(510) 661-0888




REPORT NO: 12509320-E2V2

FCC ID: C90-RDMB1

DATE: 11/5/2018
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
AIREA 1.000 1.000 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

% Agilent 22:02:35 Sep 28, 2018 RL Freq/Channel
AP8.2.1(09261583,19437 AF, Conducted B Center Freq
et 90 dBm | #hitten 40 dB 2.44008000 GHz
Log |
18 2 Start Freq
dB/ 2446000600 GHz
(ffst
1686
4B Stop Freq
2.448006008 GHz
CF Step
2.00000000 MHz
#PAvy Auto Man
Center 2.448 BBA GHz Span @ Hz
Res BH § MHz #UBH 50 MHz  Sweep 1.015 s (8192 1) || 4 gggg%gggsﬁz
Marker Trace Type * Axiz Amplitude :
1 1 Tima 95.72 me 448 dBm
Signal Track
On Off]
DUTY CYCLE AIREA
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DATE: 11/5/2018
IC: 10161A-RDMB1

REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency | 99% Bandwidth
(MH2z) (MH2z)
Low 11 2405 2.2158
Middle 18 2440 2.2784
High 25 2475 2.3014
High 26 2480 2.3541
i Agilent 21:46:37 Sep 28, 2018 L Measure - Agilent 21:39:36 Sep 28, 2018 L Measure
| ] |
Ch Freq  2.485 GHz Trig Free Meas Off Ch Freq 244 GHz Trig Free Meas Off]
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power Channel Power!|
APv8.8.1(092618),19497 AF, Conducted B APv8.8.1(092618),19497 AF, Conducted B
Ref 30 dBm #Atten 49 dB Ref 30 dBm #Atten 48 dB
#Samp Occupied BH #3amn Occupied BH|
Log Log
16 14
B/ = B/
0ffst LN ACP Dffst " Ty o ACP|
106 | frigy, P Ip | galdrptily o | 106 | i&le | { F B |
B f I I I I EER T | | | 1
f | } } ] ] || Murticarrier ¢ } | ] } ] | ] Multi Carrier|
Center 2.405 908 GHz Span 5 MHz Power Center 2.440 080 GHz Span 5 MHz Power,
4Res BH 36 kHz #UBH 110 kHz  Sweep 11.67 ms (1061 prs) #Res BH 27 kHz #UBH 82 kHz Sweep 20.73 ms (1001 pts)
= 5 Power Stat = = - - Power Stat|
Occupied Bandwidth Occ BH % Pur  99.00 ¥ CCDF Occupied Bandwidth Occ BH Z Pwr  99.00 1 CCDF
22158 MHz x dB -26.60 dB 22784 MHz ® dB -26.00 dB
Transmit Freq Error -18.819 kHz IHO{g Transmit Freq Error -29.133 kHz Pofrg
% dB Bandwidth 3.987 MHzx E % dB Bandwidth 3.869 MHzx E
| |
ASier Sp=cirum fnsiyzar - APv8 31 107518), 15457 . Terw & ¢ Agilent 21:50:47 Sep 28, 2018 L Measure
enter Freq 2.475000000 GHz enter Freq ) quency T
== Trig:Fres Run Avg|Hold: 20120 -
MFGuinlow  HAtien:30 48 Radia Device: BTS Ch Freq 2.45 GHz Trig Free Meas Off
Ref Offset 10,65 dB Occupied Bandwidth Averages: 1 I
1o dBkdi Ref 20.00 dBm
Center Freq Channel Power!|
2475000000 GHz, APv8.8.10892618),19497 AF, Conducted B
Ref 30 dBm #Atten 48 dB
#5amn Occupied BH|
Log
14
dB/
Dffst AL L o ACP
106 | oyl | e |
dB L
Center 2475 GH: 5| 5 MH:; i i
iRes BW 30 kHz SVEW 110 kHz #sweep 100 ms oSEStep) | } | 1 I Multi C;rrler
—— 208 dom st Man Center 2.430 080 GHz Span 5 MHz ower|
Gecupled Ba""‘”‘;‘;o“ MH g WRes BH 33 khz BH 100 kHz  Sneep 13.57 ms (1001 pts)
- z FreqOffset - - - = Power Stat
Transmit Freq Error ~ -12.697kHz ~ OBW Power 99.00 % 0Hz Occupied Bandvidth Occ BH AxP:; _Zggg-ggdé CCDF|
x dB Bandwidth 4.217 MHz x dB -26.00 dB 2.3541 MHZ .
Transmit Freq Error 7.944 kHz Pofrg
% dB Banduidth 4.145 MHz* E
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REPORT NO: 12509320-E2V2

FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

8.3.
LIMITS
FCC §15.407 (e)

RSS-247 5.2 (a)

6 dB BANDWIDTH

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

RESULTS
Channel Frequency | 6dB Bandwidth | Minimum Limit
(MH2z) (MH2z) (MH2z)
Low 11 2405 1.515 0.5
Middle 18 2440 1.506 0.5
High 25 2475 1.611 0.5
High 26 2480 1.602 0.5
% Agilent 22:23:28 Oct 2, 2018 L Measure 3 Agilent 22:18:25 Oct 2, 2018 L Measure
APY8.8.10092618),18488 BS, Conducted B a Mirl 1.515 MHZ] APv3.8.1(892618),19488 BS, Conducted B & Mkrl 1.566 MHz
Ref 38 dBm #Atten 49 dB 9.118 dB Meas Off| Ref 30 dBm #Atten 48 dB 8.115 dB Meas Off|
#Peak #Peak
Log | Log
10 Channel P 10 Channel P
Y annel Power ey anhel Power
Offst Offst
10.6 10.6
[d]‘B i z Dccupied BH SIB i : Occupied BH
o En
m m
\Phiva ACP \PFv ACP
26 28
ML 52 Multi Carrier, ML 52 Hulti Carrier|
53 FS Power 53 FS Power|
AA AR
g%k Power Stat f;é)@k Power Stat
sop CODF| | |sie CCDF
Center 2.405 060 GHz Span 3 Mz 1";’{‘; Center 2.040 000 GHz Span 3 Mz 1”‘0’{‘3
#Res BH 108 kHz #YBH 300 kHz Sweep 1 ms (1001 prs) #Res BH 168 kHz #VBH 300 kHz Sweep 1 ms (1001 pts)
| |
LOW CHANNEL 11 MID CHANNEL 18
uﬂ-n\'wrmlmne\‘rr-r-l\h'i.A:iﬂ‘ﬁd)“’ili?lﬂTmA — 3% Agilent 22:15:56 Oct 2, 2018 L Measure
enter Freq 2.475000000 GHz — WeoTermus Frequency APvE.6.10092618),19480 B, Canducted B a Mkrl 1.682 Mz
Fvmo  dhtor 3048 oltels el Ref 30 dBm +Atren 40 dB -0.538 dB Meas Off
Auto Tune| #Peak
Ref 30.00 dBm i%g
Center Freq 4B/ Channel Power|
2475000000 GHz| Offst
10.6
StartFreq| k= iF iy Occupied BH
2.473500000 GHz| o]} i
i
m
¢ 2.475:):)';:5:: #PRug ACP
28
ML 52 Hulti Carrier|
At 53 F3 Power|
Auto Man atal
£01):
FreqOffset| 50k Power Stat|
Iy I CCDF
Center 2.086 000 GHz Span 3 Mz 1”‘0’{‘3

Center 2.475000 GHz

#Res BW 100 kHz #VBW 300 kHz
s

Span 3.000 MHz
Sweep 1.533 ms (1001 pts),
—

#Res BH 108 kHz #VBH 388 kHz

Sweep 1 ms (1001 pts)

HIGH CHANNEL 25

HIGH CHANNEL 26
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018

FCC ID: C90-RDMBL1 IC: 10161A-RDMBL1
8.4. OUTPUT POWER
LIMITS

FCC 815.247 (b) (3)
RSS-247 5.4 (d)
The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter. The 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
(MH2z) (dBm) (dBm) (dB)
Low 11 2405 3.96 30 -26.040
Middle 18 2440 3.97 30 -26.030
High 25 2475 3.97 30 -26.030
High 26 2480 3.97 30 -26.030
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

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: 19497 AF
Date: 9/26/2018
Channel Frequency AV power
(MH2) (dBm)
Low 11 2405 3.65
Middle 18 2440 3.70
High 25 2475 3.70
High 26 2480 3.68
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE:

11/5/2018

IC: 10161A-RDMB1

8.6.
LIMITS
FCC §15.247 (e)

RSS-247 (5.2) (b)

POWER SPECTRAL DENSITY

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

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 11 2405 -12.260 8 -20.26
Middle 18 2440 -12.931 8 -20.93
High 25 2475 -11.451 8 -19.45
High 26 2480 -12.540 8 -20.54
@ Agilent 21:47:26 Sep 28, 2018 L Measure % Agilent 21:42:18 Sen 28, 2018 L Measure
APY8.8.10092618),19497 AF, Conducted B Mkrl 2.485 839 GHz APv8.8.1(892618),19497 AF, Conducted B Mkrl 2.440 447 GHz
Ref 30 dBm #Atten 48 dB -12.268 dBm Meas Off Ref 38 dBm #Atten 40 dB -12.931 dBm Meas Off
+Peak | #Peak
Log | Log
10 18
4B/ Channel Power 1B/ Channel Power|
0ffst (Offst
10.5 186
db Occupied BH 48 Dccupied BH
[} 1 I} 1
£ ; : i
i} m
#PAvg R AL TR ACP #PAvg o ACP
3 3 u
ML 52 Multi Carrier, ML 52 Multi Carrier|
53 RSl - Power, 53 Fob - Power,
AA AR
f;%k Power Stat g(%k Power Stat
Su CCOF| | |5m CCDF
Center 2.405 B89 CHz Span 3 MHz 1";’{‘; Center 2.046 088 GHz Spen 3 Az 1”‘0’{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1801 pts) #Res BH 3 kHz #BH 9.1 kHz  Sweep 318.3 ms (1081 pts)
| |
LOW CHANNEL 11 MID CHANNEL 18
: % Agilent 21:51:36 Sep 28, 2018 L Measure
enter Freq 2.475000000 GHz Hhvg rup;'.wm'; Frequency APv8.8.1(892618),19497 AF, Conducted B Mkrl 2.430 042 GHz
A e tont 10 4B Fuliela:1oareo Ref 30 dBm #Atten 40 dB ~12.548 dBm Meas Off
Auto Tune| sPeak
Ref Offset 10.65 dB
/  Ref 30.00 dBm &%9
Center Freq| 1B/ Channel Power,|
2476000000 GHz| Offst
186
StartFreq| 6 Occupied BH|
2.473500000 GHz| Dl 1
3.0 T
¢ StopFreq| dBn ACP|
2 476600000 GHz| ;PRVQ
1 S2 K i Carri
wocoonefl | |53 Fsl Hulti CF?;C,'Zﬁ
lAuto Man
£
FreqOffset 50k Power Stat
oif | CCDF
Center 2.056 088 GHz Spen 3 Az 1”‘0’{3
Conter 2.475000 GHz B 8.1 kHz sweep mfy;;ﬁfg;;gg #hes BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts) |

HIGH CHANNEL 25

HIGH CHANNEL 26
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
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
¥ Agilent 22:23:56 Oct 2, 2018 L Measure 3 Agilent 22:24:20 Oct 2, 2018 L Measure
APY8.8.10092618),18488 BS, Conducted B Mkrl 2.494 75 GHz] APv3.8.1(892618),19488 BS, Conducted B Mkrd  25.109 GHz|
Ref 30 dBm #Atten 40 dB 1.88 dBm Meas Off Ref 30 dBm #Atten 40 dB -30.19 dBm Meas Off
#Peak | #Peak ‘
Log Log ‘
ig/ _o‘l Channel Power| gg/ 5 Channel Power|
Offst Offst
10.6 10.6
db Dccupied BH k= 4 Occupied BH
o] P 0l 2 3
-18.9 4o -15.9 SRS S D e me
dBm dBm
\Phiva ACP \PFv ACP
Center 2.400 86 GHz Span 18 MHz . " Start 38 MHz Stop 26.800 GHz " "
sftes BH 100 kHz WUBH 300 kHz Susep 1 ns 1001 prs) || MU CATTIRTY | e gt 100 e WEW 308 Kiz  Swesp 2452 5 (3192 prsy || UM CAPTIRN]
Marker  Trace Type ¥ fxie Fuplitude Marker  Trace Type W i Ainplituds
1 (&5} Freg 2.484 75 GHz 1.88 dEm 1 [&5] Freg 2.485 BHz -1.26 dBm
2 1) F 2.488 B8 GH: -38.82 db 2 (s8] Fi 4.818 GH: -43.34 dB
2 13 F:z: 2.399 85 EH; -36.94 dEz PowercsctnaFt 3 (8] F::: 7.215 EH; -48.34 dE: Power Stat
4 (1 Frag 25.188 GHz -38.19 dEn
More More
1of 2 1of 2
| |
A Agilent 22:21:30 Oce 2, 2018 L Measure 3 Agilent 22:21:58 Oct 2, 2018 L Measure
APY8.8.10092618),18488 BS, Conducted B Mkrl 2.438 78 GHz] APv3.8.1(892618),19488 BS, Conducted B Mkrd  25.188 GHz|
Ref 30 dBm #Atten 40 dB 0.18 dBm Meas Off Ref 30 dBm #Atten 40 dB -31.54 dBm Meas Off
#Peak | #Peak ‘
Log | Log ‘
ig/ Channel Power gg/ L Channel Power|
Offst Offst
10,6 L 10.6
db Dccupied BH k= 4 Il Occupied BM
o] o] 2
-19.9 -19.9 B M
dBm dBm |
\Phiva ACP \PFv I ACP
ML 52 . : Start 30 MHz Stop 26.888 GHz " "
53 FS MultiCarrier) | e Eu 100 iz WEW 308 Kiz  Swesp 2452 5 (3192 prsy || UM CAPTIRN]
AR Marker  Trace Type W i Ainplituds
e Cd o me e
258k Power Stat 3 1) Freq 2378 e 3934 don Power Stat
Sup CCDF 4 (1 Fraq 261188 s 3Hit4 den CCDF
Contor 2430 09 Gz Span 16 Tz Jore fore
#Res BH 108 kHz #YBH 300 kHz Sweep 1 ms (1001 prs)
| |
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE:

11/5/2018

IC: 10161A-RDMB1

Agilent Spectrum Analyzer - APVB,9.1(101818), 19457 AF, Temp A

Agilert Spectrim Analyzer - APVE,,1(101818),19497 AF, Temp A

L v o 7
O i enter Freq 13015000000 GF2 ] 1 rarun bogh i Ty
W GainLaw #Atten: 40 dB werlF span IFGainLow #Atten: 40 dB Auto Tune
Ref Offset 10,65 dB. Mkr1 2 4775 225 GHz| 25,0000000 MHz| Ref Offset 10.65 dB
1o geidie_Ref 30.00 dBm 0.951 dBm Ref 30.00 dBm
CenterFreq
’ A 13.015000000 GHz|
- 0
StartFreq|
FullSpan ¢ 30.000000 MHz
K0} o Q .
Stop Freq|
Zero Span| 26.000000000 GHz|
Center 243350 GHz Span 25.00 MHz Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) Last Span| #Res BW 100 kHz #VEBW 300 kHz Sweep 957.3 ms (40001 pts] 2537000000 GHz|
S T T R T T - CEIES ute Man)
N f 2.476 226 GHz 0951 dBm 1 N f 24760 GHz 05631 dBm
2 N f 2488025 GHz -38.691 dBm 2 N f 49600 GHz -41.411 dBm
3N r 2.483 500 GHz 41,379 dBm 3 N 1 TA4250GHz 42,196 dBm FreqOffset|
4 N f 250105GHz 31676 dBm OHz
H :
7 T
8 Signal Track| 3
13 (Span Zoom) 13
11 al™ off 11 v
X Agilent 22:16:33 Oct 2, 2018 L Measure 3 Agilent 22:17:00 Oct 2, 2918 L Measure
APY8.8.10092618),194808 BS, Conducted B Mkrl 2.479 5@ GHz] APv3.8.10(892618),19488 BS, Conducted B Mkrd  25.877 GHz|
Ref 30 dBm #Atten 40 dB -0.01 dBm Meas Off Ref 30 dBm #Atten 40 dB -29.19 dBm Meas Off
#Peak #Peak [
Log Log
10 10 !
4B/ Channel Power 1B/ Channel Pover]|
0ffet DfFst |
10.6 KN 106 (T
4B > Occupied BH d5 &l Occupied BH
Dl l}
208 VLN P B e e l
sEn e ACP)
#PAvg tPAvy
Center 2.483 58 GHz Span 18 MHz : : Start 39 MHz Stop 26.888 GHz . .
sftes BH 106 kHz WUBH 300 kHz Susep 1 ns 1001 prs) || MU CALTIRTL | e Bl 100 e WEW 308 Kiz  Swesp 2432 5 (3192 prsy || UM CAPFIRN]
Marker  Trace Type ¥ fxie Fuplitude Marker  Trace Type W i Ainplituds
1 13 Frag 2,473 5B GHz -8.BL dEw 1 i1y Frag 2,430 BHz -1.22 dbm
2 1) F 2.483 91 GH: -33.72 dBb 2 (s8] Fi 4.968 GH: -43.83 db
2 13 F:z: 2.483 58 EH; -41.49 dEz Power Stat 3 (8] F::: 7.448 EH; -42.68 dE: Power Stat
CCDF 1 b Freg 25,677 GHz -26.19 dén CCDF]
More More
1of 2 1of 2
Copyright 2000-2011 Agilent T | Copyright 2000-2011 Agilent Technol |

HIGH CHANNEL 26 BANDEDGE

OUT-OF-BAND HIGH CHANNEL 26
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REPORT NO: 12509320-E2V2

FCC ID: C90-RDMB1

DATE: 11/5/2018
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-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL 11)
HORIZONTAL RESULT

UL Fremont,5m Chamber A 26 Sep 2818 17:81:56

Restricted Bondedge

- Project Number: 12589550
t Client SRAM

Config EUT + Suppart Equipment
Made:AIREA 2485 H

185 Tested by: 19497 AF
9!:
85
N Peak Limjt CdBuU/m)
3 7:
@
o
=3 O SO SOt SOOI SO USRS SR .
55 Averoge LLimit (dBuUym)
215 sttt o vt VAol bt e il
L h i ) Gl f o u 5 ¥
35 gy ’ A st RS v — gl it AR A A ey m&rmm g
2. 31 18 5MHz/ 2.415
Frequency (GHz)
Range (BHz) 1/ VBl Ref/Attn  Det/fvg Type Suezp Pls  #oups/tode Fosition Range (GHz) RBU/ VBl Ref/fttn  Det/fvg Type Suesp Pte #5ups/fode Fosition
1:2.31-2.415 HC-6B)/A 18912 PEAK/Pur AvgCRHS)  Insec(Auta) 8000 NAXH 77 degs 275 ¢| 212.31-2.415 HC-6B)/M  189/12 AUER/Pur Avg(RMS) Tnsec(huto) BDBB  1BETAUG 77 e
Low CH Bondedge - H.TST 38915 28 Dec 2815 Rev 9.5 @1 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 37.06 Pk 31.8 -23 45.86 - - 74 -28.14 77 275 H
2 *2.386 39.07 Pk 31.8 -23 47.87 - 74 -26.13 77 275 H
3 *2.39 26.52 RMS 318 -23 35.32 54 -18.68 - 77 275 H
4 *2.39 27.97 RMS 31.8 -23 36.77 54 -17.23 77 275 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

VERTICAL RESULT

1ZKUL Fremont,5m Chamber A 26 Sep 20818 17:11:58
Restricted Bandedge
- Project Number ;12589550
1 Clisnt:SRAM
Config:EUT + Support Equipment
Mode :RIREA 24B5_U
15 Tested by: 19437 AF
95
85
G - S
~ eak Limjt (dBuU/m
> 7E
5
@
S
6’:
55 Avercge Limit CdBull/m)
c |
0
45 " B
oY B e L e S e s %
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Ronge (6liz) REU/UBU Ref/Attn  Det/Avg Type Sueep Pts  #Sups/Mode Fosition | Range (@) REW/VB Ref/Atin  Det/fvg Type Susep Pte  #upe/fiode Position
Low CH Bandedge - U.TST 38915 28 Dec 2015 Rev 9.5 @1 Dec 2016

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) (dBuVv/m) (dB)
1 *2.39 37.77 Pk 31.8 -23 46.57 74 -27.43 258 207 A
2 *2.348 39.34 Pk 31.6 -23 47.94 - - 74 -26.06 258 207 A
3 *2.39 27.37 RMS 31.8 -23 36.17 54 -17.83 258 207 v
4 *2.389 28.04 RMS 31.8 -23 36.84 54 -17.16 258 207 A

* - indicates frequency in CFR47 Pt 15/
Pk - Peak detector
RMS - RMS detection

IC RSS-Restricted Band
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

BANDEDGE (HIGH CHANNEL 25)

HORIZONTAL RESULT

12l=UL Fremont - Chamber I 2018 Oct 26 21:55:22
Restricted Bondedge
= Project Number: 12509328
T Client:SRAM
Config:EUT Only
Mode:2.4_AIREA_2475_H
185 Tested by: 134397 AF
gﬁ
8‘: ﬁ
I )
~ / \ Peck Limit (dBulU/m)
> 7!:
3
a \
B / “\
6|: ! \
// \ Averaoge Limit (dBulU/m)
- (VAN )
W,‘ AT i ks ot i TNV W NP R O
s /
a m
M e "
35 ! f Lol " Wi » A
2.46 18.3MH=z/ 2.563
Frequency (GHzJ
Range (GHz) REU/UBI Ref/Attn  Det/Avg Mode Sueep Ps  4Sups/fode Fosition Range (GHz) REL/UBI Ref/ALtn  Det/Avg Hode Sucep Pte #oups/Mode Fasition
1:2.46-2.563 HC-EB)/M  107/18 PEAK/Pir Avg(RHS)  Omsec(fube)  38BT  MAXH 3B degs 110 { 2:7.46-2.563  IN(-6B)/3N B7/18  AUER/Pir Avg(RHS)  OnsecChuta) OPB1  1BATAUE 348 degs H
High CH BE- H.TST Rev 9.5 22 Jun 2018
Trace Markers
Marker Frequency Meter Det AF T862 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) (dBuVv/m) (dB)
1 *2.484 40.86 Pk 324 -21.7 51.56 - - 74 -22.44 348 110 H
2 *2.485 41.7 Pk 324 -21.8 52.3 - - 74 -21.7 348 110 H
3 *2.484 28.7 RMS 324 -21.7 39.4 54 -14.6 - - 348 110 H
4 *2.484 30.33 RMS 324 -21.7 41.03 54 -12.97 - - 348 110 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

VERTICAL RESULT

12:UL Fremont — Chomber I 2018 Oct 26 22:03:31
Restricted Bondedge
= Project Number: 12509328
1 Client:SRAM
Config:EUT Only
Mode:2.4_ATREA_2475_U
195 Tested by: 19497 AF
9|:
85
= )
3 - Peal imit dBul/ml
3 7
[da]
el
65
Average Limit (dBulU/m)
55) £
.5
a5l y § ]
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/UB Ref/Attn  Det/fvg Mode Sueep Pis  45ups/fode Fosition Range (6Hz) RBL/UBl Ref/Attn  Det/Avg Hade Sueep. Pte #oups/Mode Fasition
High CH BE - U.TST Rev 9.5 22 Jun 2018
Trace Markers
Marker Frequency Meter Det AF T862 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 40.11 Pk 324 -21.7 50.81 - - 74 -23.19 65 184 \%
2 *2.484 42 Pk 324 -21.7 52.7 - 74 -21.3 65 184 v
3 *2.484 30.03 RMS 324 -21.7 40.73 54 -13.27 - - 65 184 v
4 *2.484 30.98 RMS 324 -21.7 41.68 54 -12.32 - - 65 184 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

BANDEDGE (HIGH CHANNEL 26)

HORIZONTAL RESULT

WZI:UL Fremont,5m Chamber A 26 Sep 2818 17:26:48
Restricted Bandedge
= Pro ject Number: 12589558
T Client:SRAM

Config:EUT + Support Equipment
Mode :AIREA 2488 _H
185 Tested by: 19497 AF

95

85

/ R Peok Limit (dBulU/im

e Limit (dBuU/m)

75

CdBul/m)

b At L A e i bbb i drtn b
Wil e 4 »

Ay s s i e e M

O b e e

2.46 8. 3MHz/ 2.563
Frequency (GHz)

Range (Gfiz) RBU/UBU Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode Position | Renge (Biz) REW/UBl Ref/Atin Det/Avg Type Sussp Pte #5ups/fiode Fosition
1:2.46-2,563 NC-68)/3M  189/12 PEAK/Pir Aug@RMS)  nsec(Auta) 6068  MAXH dege 2§ 2:2.46-2.563 MGG/ 189/12  AUER/Fur Avg(RHS)  fmsecCAuto) 6088 1BOTAUG 56 degs 289
High CH Bandedge - H.TST 38915 28 Dec 2015 Rev 9.5 @1 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 *2.484 49.34 Pk 323 -22.9 58.74 - - 74 -15.26 56 209 H
2 *2.484 48.88 Pk 323 -22.9 58.28 - - 74 -15.72 56 209 H
3 *2.484 40.76 RMS 323 -22.9 50.16 54 -3.84 - - 56 209 H
4 *2.484 40.77 RMS 32.3 -22.9 50.17 54 -3.83 - - 56 209 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

VERTICAL RESULT

IE:UL Fremont,Sm Chamber A 26 Sep 2018 17:34:32
Restricted Bondedge
= Project Number:12589558
H Clisnt:SRAM
Config:EUT + Support Equipment
Mode :RIREA 2480_U
185 Tested by: 19437 AF
95
85
T
~ Peck Limit (dBuU/im)
> 7‘:
>
@
&
61:
i
[« . ,
Average Limit (dBuU/m)
51:
2
la)
45
35
2.46 18, 3MHz/ 2.563
Frequency (GHzJ
Range (Gz) RBLI/UBU Ref/Atin  Det/Avg Tupe Swesp Pte #5ups/Mode Position | Renge (Bz) RBU/UBU Ref/Atin  Det/Avg Type Susep Pte #5ups/fode Fosition
High CH Bandedge - U.TST 38915 28 Dec 2015 Rev 9.5 @1 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) (dBuVv/m) (dB)
1 *2.484 50.54 Pk 323 -22.9 59.94 74 -14.06 223 240 v
2 *2.484 50.67 Pk 323 -22.9 60.07 - - 74 -13.93 223 240 A
3 *2.484 41.45 RMS 323 -22.9 50.85 54 -3.15 223 240 A
4 *2.484 42.98 RMS 323 -22.9 52.38 54 -1.62 223 240 A

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

Pk - Peak detector

RMS - RMS detection

Page 29 of 46

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-E2V2

FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL 11 RESULTS

:UL Fremont,5m Chamber A

26 Sep 2818 19:15:41

N

Radioted Emissions 3-Meters

Pro ject Number: 12589550

185 Client: SRAM
Config:EUT + Support Equipment
Mode :AIREA 2485
a5 Tested by: 19488 BS
8:
Peck Limit C(dBuU/m)
7|:
‘e
3 5
3 6
m
o ’
< Avg Limit (dBuU/m)
55
4': ,,,,,,,,,,,,,,,,,,,,
P
35 g L ; .uqujwﬂ e

25

18
Frequency (GHz)

Range (GHz) REU/UBU
1:1=3 1M(-6dB)/ 38k

vg Tupe Suecp
PEAK/Pur vg(RMS)  7Tnsec(Au

Range (6Hz) RBU/UBU Ref/ftin  Det/Avg Type Sucep
3318 1M(-6dB)/38k  87/8 PERK/Piar Avg(RHS)  574nsec(futo) 18k

Pts 4#Sups/Mode Posi
HAXH

8-368degs H

FCC Port15C 2.4GHz RSE.TST 3@S15 26 Jun 2615

Rev 9.5 @1 Dec 2816

HORIZONTAL

18

H:UL Fremont,5m Chamber A 26 Sep 2818 19:15:41
Rodiaoted Emissions 3-Meters
185 Pro ject Number: 12509558
Client:SRAM
Config:EUT + Support Equipment
Mode :RIREA 2485
95 Tested by: 19488 BS
85
Peak Limit (dBulU/m)
75
E
3 5
5 b
Iis}
<
~ Avg Limit (dBuU/m)
55
SI0R SUURRIUIIIIINS UOROPPRRRIINS ORRRRRRRRRE NS SUOIOTN SO 7 L R
45 a
2 5
ai
3D
25
1 8
Frequency (GHz)
Range (Ghz) RBU/UBM Range (BHz) RBUI/VB Ref/Attn  Det/fvg Typs Pts  ¥oups/liode FPosition
FCC Part15C 2.46GHz RSE.TST 38915 26 Jun 2015

Rev 9.5 @1 Dec 2016

VERTICAL
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
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)
2 *3.966 37.68 PK2 333 -27.8 43.18 - - 74 -30.82 166 141 H
*3.967 25.26 MAv1 333 -27.8 30.76 54 -23.24 - - 166 141 H
3 *4.809 39.45 PK2 34.2 -26 47.65 - - 74 -26.35 191 102 H
*4.809 3031 MAv1 34.2 -26 3851 54 -15.49 - 191 102 H
5 *3.969 36.93 PK2 333 -27.7 42.53 - - 74 -31.47 32 315 A
*3.972 25.23 MAv1 333 -27.8 30.73 54 -23.27 - 32 315 A
6 *4.809 40.97 PK2 34.2 -26 49.17 - - 74 -24.83 332 234 v
*4.809 33.07 MAv1 34.2 -26 41.27 54 -12.73 332 234 v
1 1.886 36.17 PK2 31 -22.9 44.27 316 307 H
4 1.886 36.69 PK2 31 -22.9 44.79 63 339 A

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

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average

Page 31 of 46

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-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

MID CHANNEL 18 RESULTS

11:UL Fremont,5m Chamber A 26 Sep 2818 18:34:59
Radioted Emissions 3-Meters
185 Pro ject Number: 12589550
Client:SRAM
Config:EUT + Support Equipment
Mode :AIREA 2448
95 Tested by: 19488 BS
8:
Peok Limit (dBulU/m)
7|:
e
3 5
s 6
@
o ’
- Avg Limit (dBulU/m)
55
2
45 g
| I, 3
o, -
35 L il . Ry A A il
gl i
°5
1 18 18
Frequency (GHz)
Range (GHz) REU/UBN Ref/Attn  Det/fvg Tupe Sweep Pts #Swpe/ode Fosition | Range (i) REW/VB Ref/Atin  Det/fvg Type Sweep ts 5ups/fiode  Position
1:1°3 IHG-6d8)/38  187/18  PERK/Far Avg(RIS)  7lnsec(duto) 56808  HAXH 8-36Bdegs | 3:3-18 1N(-6B)/30k 8778 PEAK/Fur Avg(RNS)  574nsec(futo) 18x  HAKH 8-360degs H
FCC Part1SC 2.4GHz RSE.TST 38315 26 Jun 2015 Rev 9.5 @1 Dec 2816

HORIZONTAL

H:UL Fremont,5m Chamber A 26 Sep 2818 18:34:59
Rodiaoted Emissions 3-Meters
185 Pro ject Number: 12509558
Client:SRAM
Config:EUT + Support Equipment
Mode :RIREA 2448
95 Tested by: 19488 BS
85
Peak Limit (dBulU/m)
75
E
3 5
5 6
Iis}
<
~ Avg Limit (dBuU/m)
55
4 5
o
45 . SUURE SUUUURURRUUUR WOSSSSSSSNRSSSRRNNE NSRSt UPUISRRRRSSORO o SNSURUO OSSR NOOUROOOUOIS USSR S S WP v+ . Jois oo
6
Q,
3Dy
25
1 8 18
Frequency (GHz)
Range (Ghz) RBU/UBM Ref/Attn  Det/Avg Tupe Suesp Pis  #owps/Mode FPosition | Range (6Hz) RBUI/VB Ref/Attn  Det/fvg Typs Secep Pts  ¥oups/liode FPosition
FCC Part15C 2.46GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 81 Dec 2816

VERTICAL

Page 32 of 46

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
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)
2 *4.881 44.06 PK2 34.1 -26 52.16 - - 74 -21.84 175 103 H
*4.881 37.21 MAv1 34.1 -26 45.31 54 -8.69 - - 175 103 H
5 *4.881 44.08 PK2 34.1 -26 52.18 - - 74 -21.82 315 194 v
*4.881 36.99 MAv1 34.1 -26 45.09 54 -8.91 315 194 v
4 1.864 36.73 PK2 30.9 -22.9 44.73 315 185 A
1 1.869 36.15 PK2 31 -22.9 44.25 70 139 H
3 5.812 35.64 PK2 35.1 -24.7 46.04 307 320 H
6 5.816 35.18 PK2 35.1 -24.7 45.58 140 102 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-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

HIGH CHANNEL 25 RESULTS

| 1:UL Fremont - Chamber I 2818 Dct 26 21:17:14
Rodioted Emissions 3-Meters
= Project Number: 12589328
18 Client:SRAM
Config:EUT Only
Mode:2.4_AIREA_2475
a5 Tested by: 19437 AF
8|:
Peok Limit (dBulU/m)
75
e
3 5
3 6
[ia]
o
~ Avg Limit (dBuU/m)
5|:
4|: 3 e
1 ™ A
N ————_ A
e Lo il
TR URURPT TR )
o5
1 18 18
Frequency (GHz)
Range (6H2) REUAVEN Ref/Atin  Dsl/Avg Hode Suecp Pts ¥upo/fiods Position Fonge (6 REAVEH Ref/Altn  Det/Avg Hode Sweep Pts  Foupo/liods Position
1:1-3 INC-6dB)/3k  167/18 PERK/Pur Avg®HS)  1Bmsec(huto) 9BBI  HAMH B-36Adegs H | 3:3-18 (648> /30 6972 PERK/Pur Avg(RHS)  1.dsec(futo) 1Bk HAXH 8-38degs H
FCC Porti5C 2.46Hz RSE.TST

Rev 9.5 22 Jun 2818

HORIZONTAL

| 1:UL Fremont - Chamber I 2018 Oct 26 21:17:14
Rodioted Emissions 3-Meters
Project Number: 12589328
185 Client:SRAM
Config EUT Only
Mode:2.4_AIREA_2475
g5 Tested by: 19497 AF
8(
Peak Limit CdBulU/m)
75
e
3 5
2 6
[ia]
o
~ Avg Limit (dBuU/m)
5:
45 5
> o
” 6
35 o
25
1 19 18
Frequency (GHz)
Range (6H2) REUAVEN Ref/Atin  Del/Avg Node Saecp Pts fupsifiode Position Fange (6D REUAVEN Ref/Atn  Dst/Avg fode Sweep Pts  Foupo/liods  Position

FCC Parti5C 2. 46H= RSE.TST

Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

RADIATED EMISSIONS

Marker Frequency Meter Det AF T862 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)
1 1.806 38.13 PK2 30.6 -22.2 46.53 - 159 196 H
2 1.809 37.24 PK2 30.6 -22.2 45.64 - - 146 376 A
3 *4.951 45.89 PK2 34.2 -29.1 50.99 - - 74 -23.01 284 246 H
*4.951 38.85 MAv1 34.2 -29.1 43.95 54 -10.05 284 246 H
4 6.495 33.38 PK2 35.7 -26.4 42.68 - - - 226 388 H
5 *4.949 42.68 PK2 34.2 -29.1 47.78 - 74 -26.22 20 184 A
* 4,949 35.7 MAv1 34.2 -29.1 40.8 54 -13.2 20 184 v
6 6.371 33.24 PK2 35.7 -27.2 41.74 130 344 v

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

PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average

FCC Part15C 2.4GHz RSE.TST 30915 26 Jun 2015
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

HIGH CHANNEL 26 RESULTS

11:UL Fremont,5m Chamber A 26 Sep 2818 17:52:51
Radioted Emissions 3-Meters
185 Pro ject Number: 12589550
Client:SRAM
Config:EUT + Support Equipment
Mode :AIREA 2480
95 Tested by: 19488 BS
8:
Peok Limit (dBulU/m)
7|:
‘e
3 5
s 6
@
o ’
- Avg Limit (dBulU/m)
55
2
q
3
4: 4 e SR T |
1 ‘ ) W I TR
H s ot
. Y st T
- ool Mgl i
°5
1 18 18
Frequency (GHz)
Range (GHz) REU/UBN Ref/Attn  Det/fvg Tupe Sweep Pts #Swpe/ode Fosition | Range (i) REW/VB Ref/Atin  Det/fvg Type Sweep ts 5ups/fiode  Position
1:1°3 IHG-6d8)/38  187/18  PERK/Far Avg(RIS)  7lnsec(duto) 56808  HAXH 8-36Bdegs | 3:3-18 1N(-6B)/30k 8778 PEAK/Fur Avg(RNS)  574nsec(futo) 18x  HAKH 8-360degs H
FCC Part1SC 2.4GHz RSE.TST 38315 26 Jun 2015 Rev 9.5 @1 Dec 2816

HORIZONTAL

H:UL Fremont,5m Chamber A 26 Sep 2818 17:52:51
Rodiaoted Emissions 3-Meters
185 Pro ject Number: 12509558
Client:SRAM
Config:EUT + Support Equipment
Mode :ARIREA 24808
95 Tested by: 19488 BS
85
Peak Limit (dBulU/m)
75
E
3 5
5 6
Iis}
<
~ Avg Limit (dBuU/m)
55
S|
ki 6
45 4 S ]
o
G o T e T N w7 i o oot
25
1 8 18
Frequency (GHz)
Range (Ghz) RBU/UBM Ref/Attn  Det/Avg Tupe Suesp Pis  #owps/Mode FPosition | Range (6Hz) RBUI/VB Ref/Attn  Det/fvg Typs Secep Pts  ¥oups/liode FPosition
FCC Part15C 2.46GHz RSE.TST 38915 26 Jun 2015 Rev 9.5 81 Dec 2816

VERTICAL
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
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)
2 *4.959 47.32 PK2 34.2 -26.6 54.92 - - 74 -19.08 175 116 H
*4.959 41.05 MAv1 34.2 -26.6 48.65 54 -5.35 - - 175 116 H
3 *10.701 32.2 PK2 37.8 -18.6 51.4 - - 74 -22.6 46 145 H
*10.7 20.55 MAv1 37.8 -18.6 39.75 54 -14.25 - 46 145 H
5 *4.959 47.47 PK2 34.2 -26.6 55.07 - - 74 -18.93 313 207 A
*4.959 41.39 MAv1 34.2 -26.6 48.99 54 -5.01 - 313 207 A
6 *10.842 31.29 PK2 37.9 -18.1 51.09 - - 74 -22.91 221 127 v
*10.84 20.23 MAv1 37.9 -18.1 40.03 54 -13.97 221 127 v
4 1.874 36.43 PK2 31 -22.9 44.53 357 199 A
1 1.891 36.18 PK2 31 -22.9 44.28 243 227 H

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

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average

FCC Part15C 2.4GHz RSE.TST 30915 26 Jun 2015
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

9.3. Worst Case Below 30MHz

FACE ON AND FACE OFF PLOTS

UL Fremont,5m Chamber A 26 Sep 2618 23:42:55
RF Emissions

Project Number: 12509558
Client:SRAM

Config:EUT + Support Equipment
Mode :AIREA Worst Case

Tested by: 19480 BS

(dBuVo | ts)

1 . 12 30
Frequency (MHz)

Range_(HHz) RE/VBY Ref/Attn  Det/Avg Tupe Sueop Pis  #swps/Mode FPosition | Ronge (MHz) REW/VB Ref/Atin  Det/fAvg Type Sucep Pts #owps/liode Fosition
1:.00%-.15 108(-3dB)/388  91/4 PEAK/Pur Avg(RMS)  3Bmsec(Auto) MAXH B-368degs

2:.15-.49 18(-3dB)/38k  87/0 PEAK/Pur Avg(RMS)  3nseclAuta) MAXH 6-368degs
3:.43-1.785 16R(-3dB)/30k  87/8 PEAK/Pur Avg(RIG)  dnsec(futo) 16k NAYH 8-368degs
4:1.785-38 18k(-3dB)/38k  87/0 PEAK/Pur Avg(RMS)  B7mseclAuto) 27k MAXH 8-368dege.

FCC 15.209 Below 38MHz.TST 38915 22 Mor 2817 Rev 9.5 81 Dec 2016

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)
5 05661 41.47 Pk 11.8 1 -80 -26.63 52.53 -79.16 32.53 -59.16 - - - - 0-360
1 105681 3838 Pk 11.8 1 -80 -29.72 52.5 -82.22 325 -62.22 - - - - 0-360
2 119233 46.75 Pk 11 1 -80 2215 B - - B 41.94 -64.09 21.94 -44.09 0-360
6 21744 46.13 Pk 11 1 -80 -22.77 - - - - 40.87 -63.64 20.87 -43.64 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Chbl 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)
3 79689 34.37 Pk 11 1 -40 5.47 29.59 -24.12 - - - - 0-360
7 1.20752 29.98 Pk 11.3 2 -40 1.48 25.99 -24.51 - - - - 0-360
8 24.23386 28.3 Pk 10.5 7 -40 -5 29.5 -30 - - - - 0-360
4 24.47752 16.85 Pk 10.5 7 -40 -11.95 29.5 -41.45 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

9.4. Worst Case Below 1 GHz

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

9:UL Fremont,5m Chamber A 26 Sep 2818 22:27:58
Rodioted Emissions - 3 Meters
= Project Number: 12589550
8 Clint:SRAM
Config:EUT + Support Equipment
Mode :RIREA Worst Case
75 Tested by: 19488 BS
6K
5:
mE ’7
~
3> 45 |
5 PR TR TE T CEBUY /Y
@
o
35
. . s
Mw |z WMWWWW
. A, 3 X
Wl 1Y ¥ N
. o
5
36 100 1888
Frequency (MHz)
Range () REU/UBN Ref/Atin  Det/fvg Tupe Swsep Pts  #Swps/Mode Fosition | Renge () REW/VE Ref/Atin  Det/fvg Tupe Secep Pts  ¥5ups/Miode Position
1758200 128k(-68)/1  97/18  PERK/LogPar—Video Insec(Auta) 4888  MAXH B 36Bdegs | 3:200- 1600 120k(-648/ 1M 97/1B  PEAK/LogPur-Uldeo Jmsec(futo) BOE8  HAXH 8-366degs H
FCC Part1SC 38-10B@MHz.TST 38315 15 Jul 2814 Rev 9.5 @1 Dec 2016
9:LIL Fremont,5m Chamber A 26 Sep 2018 22:27:58
Rodioted Emissions - 3 Meters
= Project Number: 12589550
8 Client:SRAM
Config:EUT + Support Equipment
Mode ;AIREA Worst Case
75 Tested by: 19488 BS
6:
5:
,_E\ ’7
~
> 41: I
3 UFKRThmr T Cadpuvl7mI I
o
o
35
(4
25k, o s
indy k:
Py 4 MW’W
" prl el
15 iy T I PR T b
i "‘"‘w " W Lo "'““W" W“‘
5
368 100 1008
Frequency (MHz)
Range () I Ref/Atin  Det/fug Tope Suep Pts  #Supo/ode Fosition | Range () REW/VBII Ref/ftin  Det/fug Tope Secep Pts  #5ups/Miode Position
% 68)/1N 91/1¢ K/LogPar V1 Insec(A 4888 HAX 8-36Bdeg: 200- 1828 B4/ 1M 97/18 PERK/LogPur—Ui Jnsec(AL g X ) g
FCC Part15C 38-1888MHz . TST 38315 15 Jul 2014 Rev 9.5 B1 Dec 2816

VERTICAL
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
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)
3 *254.107 27.72 Pk 15.4 -24.8 18.32 46.02 -27.7 0-360 101 H
6 *254.107 28.76 Pk 15.4 -24.8 19.36 46.02 -26.66 0-360 200 \
1 66.3894 31.52 Pk 12.1 -26.8 16.82 40 -23.18 0-360 100 H
4 66.4319 32.43 Pk 12.1 -26.8 17.73 40 -22.27 0-360 100 \
2 70.0454 32.75 Pk 121 -26.7 18.15 40 -21.85 0-360 100 H
5 70.0454 37.56 Pk 121 -26.7 22.96 40 -17.04 0-360 100 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12509320-E2V2
FCC ID: C90-RDMB1

DATE: 11/5/2018
IC: 10161A-RDMB1

9.5.

Worst Case 18-26 GHz

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

‘Q:UL EMC 27 Sep 2818 17:31:89

RF Emissions
- Order Number: 12589558

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

85 Tested by / SN:19480 BS

75 FPeak Limit (dBulJ/m)

65

55 Avg Limit CdBul/md

CdBullolt=] Horizontal

2’:
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
BIREA Mbove 18GHz.DAT 38915 6 Jon 2815 Rev 9.5 19 Oct 2816
‘Q:UL EMC 27 Sep 2018 17:31:89
RF Emissiaons
- Order Number: 12589550
B ClientiSRAN
Configuration:EUT + Support Equipment
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REPORT NO: 12509320-E2V2 DATE: 11/5/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

18 - 26GHz DATA

Marker Frequency Meter Det T89 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin
(dBuv) (dBuVolts) (dB)
1 19.464 35.99 Pk 325 -24.6 -9.5 34.39 54 -19.61 74 -39.61
2 21.866 36.75 Pk 333 -24.6 -9.5 35.95 54 -18.05 74 -38.05
3 25.455 38.68 Pk 338 -24.5 -9.5 38.48 54 -15.52 74 -35.52
4 19.462 36.88 Pk 325 -24.6 -9.5 35.28 54 -18.72 74 -38.72
5 21.865 37.57 Pk 333 -24.6 -9.5 36.77 54 -17.23 74 -37.23
6 25.452 37.78 Pk 33.8 -24.5 -9.5 37.58 54 -16.42 74 -36.42

Pk - Peak detector
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