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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SRAM LLC
1000 W Fulton Market 4t 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
LPO002: 2018 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 -~ H.l':
dftfﬂuu__f - ’
""'\_I
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: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with NCC LP0002:2018,
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
|X| Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1)
|:| Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2)
|:| Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3)
Chamber G (ISED:22541-4)
Chamber H (ISED:22541-5)

D000

OO

47658 Kato Rd
Chamber | (ISED:2324A-5)
Chamber J (ISED:2324A-6)
Chamber K (ISED:2324A-1)
Chamber L (ISED:2324A-3)

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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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.

36.5dBuVv + 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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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)

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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FCC ID: C9O0-RDMB1

DATE: 11/8/2018
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 2 DTS BW

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

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

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

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

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

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

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

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Integration method -Trace averaging across
ON and OFF times DC correction
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FCC ID: C9O0-RDMB1

DATE: 11/8/2018
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
. ID
Description Manufacturer Model Number Cal Due Last Cal
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 AFS422£;?§_140218°°' T1165  11/25/2018 11/25/2017
RF Preamplifier, 1 - 18GHz MITEQ AFS42-00101800- 171460 08/01/18 08/01/19
25-5-42
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
Spectrum Analyzer Agilent (Keysight) N9030A T146  08/13/2019 08/13/2018
Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keyglght) N9030A 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
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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
B X Cycle
(msec) [ (msec) (linear) (%)

Duty Cycle

1/B

Correction Factor | Minimum VBW

(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 22:02:38 Sep 28, 2018 RL Freq/Channel
APwE.8.1(8926152,19497 AF, Conducted B Center Freq
et 90 dBm | #hitten 40 dB 2.44008000 GHz
Log |
18 g Start Freq
dB/ 24460006008 GHz
0ffst
1686
4B Stop Freq
2.44800600 GHz
CF Step
B 2.00000000 MHz
#rhvy Auto Man
Center 2.448 BBA GHz Span @ Hz
Res BH § MHz #UBH 50 MHz  Sweep 1.015 s (8192 i) || 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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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z2) (MH2z)
Low 11 2405 2.2158
Middle 18 2440 2.2784
High 25 2475 2.3014
High 26 2480 2.3541
@ Agilent 21:46:37 Sep 28, 2018 L Measure #% Agilent 21:39:36 Sen 28, 2018 L Measure
| ] |
Ch Freq  2.405 GHz Trig Free Heas Off Ch Freq 244 GHz Trig Free Meas Off]
Occupied Bandwidth Averages: 1 I Occupied Bandwidth Averages: 1 I
| Channel Power Channel Power!|
APYE.8.10092618),19497 AF, Conducted B APv8.8.1(892618),19497 AF, Conducted B
Ref 38 dBm #Atten 40 dB Ref 30 dBm #Atten 40 dB
#Samp Occupied BH #Samp Occupied BH|
Log Log
16 10
dB/ = 4B/
0ffst L MARLEA ACP (Offst bl ol kLA AN (MR LL id ACP)
10.6 | gl Hp, DRIt | | galdrptily o | 106 | ifllp 1 i WINTTY N A
B I I I FlERT | I | ]

I | } } ] ] || Murticarrier ¢ } | ] } ] | ] Multi Carrier|
Conter 2.405 808 GHz Span 5 MHz Power Center 2.440 600 GHz Span 5 MHz Pover
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)

- - - » Power Stat - - - - Power Stat|
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
22158 MHz x dB -26.60 dB 22784 MHz ® dB -26.00 dB
Transnit Freq Error 10,819 kifz Jore Transmit Freq Error  -29.133 kHz hore
% dB Bandwidth 3.987 MHzx E % dB Bandwidth 3.869 MHzx o

| |
At Spscram febizat 3233 HTH1E) 3497 1 L om & _ _ % Agilent 21:50:47 Sep 28, 2018 L Measure
Conter Fraq ZA7S000000 GHz ] Gariyr 0 o Rdesanen | e T :
A Gaintow : Radlo Devica- TS Ch Freq  2.48 GHz Trig Free Meas Off]
Feef (¥t 10165 03 Occupied Bandwidth Averages: 1 I
I Ref 20.00 dBm
CenterFreq Channel Power|
2 4TEO00000 GHz APv8.8.1(892618),19497 AF, Conducted B
1 Ref 30 dBm #Atten 40 dB
| § #Samp Occupied BH|
| | Log
| 1 10
dB/ W
(Offst SALAM AL UMD N & ACP)
106 | iR
4 L dB y
Center 2475 GHz -1 5 MH; i i
sRes B 39 hhz SVEW 110 kHz sswetp T00ms soctooh ' ! i \ I Multi C;rrler
Towal Power 58 dbm st friv Center 2.450 600 GHz Span 5 MHz ovier
Qccupled 33""“";‘;014 MH - WRes BH 33 khz #BH 100 kHz _ Sweep 13.57 ms (1001 pts)
. z FreqCftset| - = = = Power Stat
Transmit Freq Error  -12.60TkHz  OBW Power 99.00 % oh: Occupied Bandwidth Occ BH Axp:;; —Zg%g@dé CCDF]
* dB Bandwidth 4217MHz  xdB -26.00 dB 2.3541 MHz -
Transmit Freq Error  7.944 kHz 1I‘Iofr§
% dB Bandwidth 4.145 MHz* o
. ona |
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DATE: 11/8/2018
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8.3.

LIMITS

6 dB BANDWIDTH

NCC LP002 3.10.1.6(2)(A)

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

RESULTS
Channel Frequency | 6 dB Bandwidth [ Minimum Limit
(MHz) (MHz) (MHZz)
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 ¥ Agilent 22:18:25 0Oct 2, 2618 L Measure
APw8.8.1(892618),1348@ BS, Conducted B a Mkrl 1.515 MHZ] APv3.3.1(892618),19488 BS, Conducted B a Mkrl 1.506 MHz
Ref 3@ dBm #Atten 40 dB 0.118 dB Meas Off| Ref 38 dBm #Atten 48 dB #.115 dB Meas Off|
#Peak ] #Peak
Log | Log
16 18
4B/ Channel Power 1B/ Channel Pover|
0ffst Offst
10.6 10.6
S‘B iy Z Occupied BH ;IB iR z Occupied BH
o B
uj m
1A ACP \PRg ACP
28 20
ML 52 Multi Carrier, ML 52 Multi Carrier|
53 RS Power 53 FS Power|
AA AA
f;é)@k Power Stat g?@k Power Stat
Sup CCOF| | |5 CCDF
Center 2.405 00 Gliz Sman 3 Mz 1";’{3 Center 2.040 008 Gz Span 3 Mz 1”‘;{‘3
#Res BH 106 kHz #UBH 300 kHz Sweep 1 ms (16601 prs) #Res BH 100 kHz +BH 386 kHz Sweep 1 ms (1091 pts)
| |
LOW CHANNEL 11 MID CHANNEL 18
3% Agilent 22:15:56 Oct 2, 2818 L Measure
) l&v;Tw_u;%:S Frequsney APv3.3.1(892618),19488 BS, Conducted B a Mkrl 1.602 MHz
Fomalow  BAmen:40 4B e Ret 30 dBm #Atten 40 dB -0.538 dB Meas Off
Auto Tunc #Pealk
cidivRef 30.00 dBm &%9
Center Freq d5/ Channel Power,|
2 4TEOD0000 GHz Offst
10.6
StartFreq RIS i i Occupied BH
2ATIS00000 GHz Dl - g
pi
m
0 2«7;::1::;:‘} #Phvg ACP
20
ML 52 Multi Carrier|
CFStep
2 53 FS
e o Power|
£
FreqOffeet o0k Power Stat|
Ok S CCDF]
Center 2.050 008 Gz Span 3 Mz 1”‘;{‘3
:"e:féi‘mzm SVEW 300 Kz Sweep ‘_533:";::""::‘";; #Res BH 168 kHz #WBH 308 kHz Sweep 1 ms (1081 pts) |
HIGH CHANNEL 25 HIGH CHANNEL 26
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8.4. OUTPUT POWER

LIMITS

NCC LP0002 3.10.1.2(1)(C)
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: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018

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
(MHZz) (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: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

8.6. POWER SPECTRAL DENSITY

LIMITS

NCC LP0002 3.10.1.6(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 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
W% Agilent 21:47:26 Sep 28, 2018 L Measure 3% Agilent 21:42:18 Sep 28, 2818 L Measure
APw8.8.1(892618),19497 AF, Conducted B Mkrl 2.485 839 GHz APv3.3.1(892618),19497 AF, Conducted B Mkrl 2.440 447 GHz
Ref 30 dBm #Atten 40 4B -12.260 dBm Meas Off Ret 30 dBm #Atten 40 dB -12.931 dBm Meas Off
#Peak ] #Peak
Log | Log
16 18
4B/ Channel Power 1B/ Channel Power|
0ffst Offst
10.6 10.6
b Occupied BH ki Occupied B
[ul} 1 Dl 1
5 j 3@ °
il m
+PAva B LA BNTA ACP WPFvg = ACP
3 3 {
ML 52 Multi Carrier, ML 52 Multi Carrier|
53 RSl — Power 53 RS — Power|
AA AA
f;é)@k il Power Stat g?ak Power Stat
oo ceoF| | fsom CCDF|
Center 2.495 090 Gliz Snan 3 Mz 1";’{2 Center 2.440 008 Gz Span 3 Mz 1”‘;{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1061 ps) #Res BH 3 kHz #BH 9.1 kHz  Sweep 318.3 ms (1061 pts)
| |
LOW CHANNEL 11 MID CHANNEL 18
L A R Y T A T, 3 Agilent 21:51:36 Sen 28, 2018 L Measure
|Conier Froq 2.475000000 GH. 1. . mmw_-:lis APv3.3.1(892618),19497 AF, Conducted B Mkrl 2.480 942 GHz
e praR e e b oo Ref 30 dBn #fitten 40 dB ~12.540 dBn Meas OFff
Auto Tune #Peal
Ref Offset 1056 aB
v Ref30.00dBm : : : : : ; Log
CenterFreq ég/ Channel Power|
24TEOO0000 GHz Offst
10.6
StartFreq) ki Occupied B
ZATIS00000 GHL Dl 1
' : °
m
2«7;::1::;:‘} #FAvg " il ACP
3 ul
ML S2 Multi Carri
wotoomp] | |53 Fsly e
Man HH
£
FreqOffeet f>(5)@k Power Stat|
Ok S CCDF]
Center 2.450 004 Gz Span 3 Mz 1”‘;{3
:"e:féi‘mm SVBW 8.4 kHz Sweep ‘o‘?:";::""::‘";; #Res B 3 kHz #WBH 9.1 kHz  Sweep 318.3 ms (1081 pts) |
HIGH CHANNEL 25 HIGH CHANNEL 26
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

NCC LP0002 3.10.1 85.1

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

RESULTS
% Agilent 222356 Oct 2, 2018 L Measure 5 Agilent 22:24:28 Oct 2, 2818 L Measure
APw8.8.1(892618),1348@ BS, Conducted B Mkrl 2.494 75 GHz| APv3.3.1(892618),19488 BS, Conducted B Mkrd  25.100 GHz|
Ref 30 dBm #Atten 40 4B 1.8 dBm Meas Off Ret 30 dBm #Atten 40 dB -36.19 dBm Meas Off
#Peak | #Peak ‘
Log Log |
ég/ Sd Channel Power ég/ 3 Channel Power|
0ffst Offst
10.6 10.6
dB Occupied B dB 2l occupied BY
DI & Dl 2 3
-18.9 o -18.9 e i B
dBm dBm |
1A ACP nPRng ACP
Center 2.400 00 GHz Span 18 MHz . . Start 30 MHz Stop 26.009 GHz . .
#Res BH 108 kHz WUBH 300 khz Sweep 1 ms (1001 prsy || MM c;;[_;:ﬁ WRes BH 100 kHz WBH 300 Kz Sweep 242 5 (8192 proy || MM c;;:::;
Marker  Trace Type ¥ Ris fAnplitude Marker  Trace Type W Axis Amplitude
1 1) Freq 2.484 75 GHz 1.88 dBm 1 (e8] Freq 2,485 GHz -1.26 dBm
2 (&8 F 2.480 B0 GH: -38.82 dB 2 (&) Fi 4.818 GH. -43.34 dBi
3 1 F:EE 2.399 85 EH; -36.94 aa’.: Power Stat 3 (&) F::; 7.215 GH; -40.34 dE: Power Stat
Ccl 4 (s8] Freq 25.188 GHz -36.19 dBm CCDF|
More More
1lof2 1of 2
| |
% Agilent 22:21:38 Oct 2, 2018 L Measure 4% Agilent 22:21:58 Oct 2, 2018 L Measure
APw8.8.1(892618),1348@ BS, Conducted B Mkrl 2.439 78 GHz| APv3.3.1(892618),19488 BS, Conducted B Mkrd  25.188 GHz|
Ref 30 dBm #Atten 40 4B 08.18 dBm Meas Off Ret 30 dBm #Atten 40 dB -31.54 dBm Meas Off
#Peak ] #Peak ‘
Log | Log ‘
ég, Channel Power ég/ 2 Channel Pover|
0ffst Offst
105 p 106
dB Occupied B dB 4 I occupied BY
] DI A 2
-13.9 -19.9 G i s
dBm dBm |
1A ACP \PRg I ACP
M1 52 : : Start 30 MHz Stop 26,000 GHz : :
52 re Multi c;;[_;:ﬁ WRes BH 108 kHz WUBH 380 Kz Sweep 2482 5 (6192 pry || TUIE c;;:::;
AR Marker  Trace Type W Axis Amplitude
o PG g i
50k Power Stat 3 I Fraq 2378 i v Power Stat
Svp CCDF 4 1 FIEZ' 26,188 B 3154 don CCDF|
Center 2.470 00 Gz Snan 10 Mz 1";’{3 1”‘;{‘3
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (16601 prs)
| |
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

Aglent Specnam Anabyzer - 43,3, [HNEVE) 19497 A1, lem A
L &

Alent Specnam Anabyzer - 43,3, [HNB1EL TH97 AL, lema A
L &

g Type: RS 7 P 15000000 GHz g Type: RMS e Frequency
PR Wals == Trig Fras Bun - $300100 e e Fas e TrigFras Bun : T
G Low BAtien: 40 dB ew G Low BAtien: 40 dB Ll Auto Tune
Ref Offset 10 88 dE. 260000000 MHz Ref Offset 10 88 dE.
Ref 30.00 dBm 10450, Rel 30.00 dBm
CenterFreq
¢ {
Full Span) ' NMF';:?
L0} ! G
Zero Span v - StopFreq)
25 000000000 GH2
Center 248350 GHz 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 #VBW 300 kHz Sweep 957.3 ms (40001 pis) | 2887090090 GHz
L O S A SO 7 V) G ST - L S TSV I | tan
N T ZATE 328 GHz 0,961 dBan 1 K T ZATSDGHz 0831 dBm
2 N 1 2489 (25 GHz AR dBm 2 N 1 48500 GHr 41411 dBm
I 1 2403500 GHz 41379 dBm 3 N 1 74250 GHr 42196 dBm FreqOffser
: - 1 Z5OID5GHE 31676 aBm o Hs
5 5
7 7
: Signal Track :
10 n {Soan Zoom|| ]
" - " -
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 Channel P 10 : Channel P
-y annel Power =y annel Power|
0ffet DfFst |
6.6 N 16.6 (I
4B > Occupied BH d5 &l Occupied BH
Dl l}
20,9 VLN P 200 | g l
sEn acp| | [ 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 CATTIRTL 1 e Bl 100 e WEW 308 Kiz  Swesp 2432 5 (3192 prsy || UM CAPFIRN]
Marker  Trace Type ¥ fxis Fuplitude Marker  Trace Type ¥ Axis Anplitude
1 I Frea 2.473 50 GHz -0.01 dBm 1 ) Freq 2.480 GHz -1.28 dBn
2 1) F 2.483 91 GH: -33.72 dBi 2 (s8] Fi 4.968 GH: -43.83 dB
2 13 F:z; 2.483 58 EH; -41.49 dEz Power Stat 3 (8] FII::: 7.448 GH: -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 Technol Copyright 2000-2011 Agilent Technologi |

HIGH CHANNEL 26 BANDEDGE

OUT-OF-BAND HIGH CHANNEL 26

Page 22 of 49

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: 12509550-E8V1

FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

NCC LP0002 8§2.7 and §2.8

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

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

measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12509550-E8V1

FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL 11)

HORIZONTAL RESULT

UL Fremont,Sm Chomber A 26 Sep 2HIEB 17:81:56
125 7
115
{EU Equipment
Mode :AIREA 2
165} [Tested by:1©
g5¢
= -
3 -
63| |
| \
“.w/'! :\
A5 bbby " ORAW A J--i". Ji YOI WY NN PYPRRTERTORT Y AON TR [ W ik AW o ;}\«W
a4 y Y
35 b s et M Lo L e '.'-s-ﬁ'.-\v..'.l.',\%..-_-.'.-‘.---'».,'.".'-.f.'.-:",-.-.-.-‘f\"-'" o
2.31 14 . SMHz 415
Frequency (GHz)
Pangs (H: 1 PR/ Raf. Datirg Typ Sasme Fta  tpatods Poaition Rarge () FEWLE: Fnd. TntHvg Typ Sy G Shupritode  Fomltl
L2415 1Hi-d i see AR A T7 deep 7 Z
Lew CH Bondedse - H.TST 33915 28 De: 2615 Fev 5.5 Bl Dec 2816
Trace Markers
Marker Frequency Meter Det AFT345 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 31.8 -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: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

VERTICAL RESULT

1 11 =

1z

115

18

g5

85

3 75
T
6
1 it ™
43
5 ]
2.31 19, SMHz/ ) ) 2.415
Frequency (GHzl
Fange [itz) PR Raf/Attr  Dabifvg Tipe Susap Pts  #hmeMede  Position | Honge (G0 AU Rafifiin  Detifg Tige - Fia  toupe'fode Position
Leow CH Berdedge - U.TST 3BOI5 28 Dee 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 37.77 Pk 318 -23 46.57 - - 74 -27.43 258 207 \
2 *2.348 39.34 Pk 316 -23 47.94 - - 74 -26.06 258 207 )
3 *2.39 27.37 RMS 31.8 -23 36.17 54 -17.83 - - 258 207 "
4 *2.389 28.04 RMS 318 -23 36.84 54 -17.16 - - 258 207 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

BANDEDGE (HIGH CHANNEL 25)

HORIZONTAL RESULT

125 UL Fremont Chamber [ 2818 Oct 26 21:55:22
115
185/ . . . . Tested by- 19497 aF
asi
o
B5| i
- i
3 | ..I"
65| ffeeeeh {
If 1k
i A
] . aceE " q ‘) i P
g5 £ ‘.‘ 2 H : i i : : 4
' Id "\ T P P VU PR PO TTY TNVE T U AT U VU TR APUTRIT VRS TN DYRPT S ekt
a5} K ‘Ah H H “
J k"‘-“‘L"mc\-
2.46 : : : : 76, 3MAz/ ’ ’ ) Z.563
Fregquency (GHz)
| Fange (He) AR Fef/liktn  Del/fig Meds Sweop Fta  Bopalfod Pa | Fangs t6Hz1 ] Fof /Bty Det/itg fods Suoep Fia  Wowpafods Fasition
1:2.46-2 663 MC-EdB M wmae FEMPur MgPE) Omeecifutcd 001 MU ELL: na ¢ - 2718 y " 1 1 pe 3
High CH BZ- H.TST Rev 9 Jor 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 40.86 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: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

VERTICAL RESULT

128 UL Fremont Chamber [ 2818 Oct 26 £2:83: 31

115 - SRAM
Can 1T
Made:2.4_AIREA"2475_U
185 Tested by: 19497 AF
Q5|
85|
&
8
G5
W,
%
Y -‘%"\w
Lkl i ! bl e i VLot o bl ity
a&| .
=
2.46 : : : : 76, 3MAz/ ’ ’ ) Z.563
Frequency (GHz)
[ Fange iEHe) AE/UED Fef /ALt Dt/ Mods =™ Pta  Oapaifods  Posilion | Rangs (6ol FELLE Faf /Rty Doty Mode Tep Fla Wowpafode Fosition
High CH BE - U, TST Rev 9.5 22 Jun 2818
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 "
3 *2.484 30.03 RMS 324 -21.7 40.73 54 -13.27 - - 65 184 \2
4 *2.484 30.98 RMS 324 -21.7 41.68 54 -12.32 - - 65 184 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

BANDEDGE (HIGH CHANNEL 26)

HORIZONTAL RESULT

| o5 Frement,Sn Chamber A 26 Sep 2818 17:26:40
Festiricted Bondedge

e Pro ject Mumber:|25B9558
115} Client:SRAM

Config:EUT + ort Equipment

Mede :AIREA ;

1 85} 1 : Tested by: 19

2.46 £.563
High CH Bendedes - H.TST 30915 2B Dec 2E1S Rew 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 *2.484 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 323 -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: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

VERTICAL RESULT

| UL Fremont,Sm Chomber A

26 Sep 2618 17:34: 32
stricted Bondedge

LiFs

Ofpds

2.46 Z2.563
Borge LM, TR FAALE " - P i R [T ype e s fhpaifiods  Position
High CH Bondedge - U.TST 33915 26 Dec 2B1S Rev 3.5 B! 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 50.54 Pk 323 -22.9 59.94 - - 74 -14.06 223 240 \
2 *2.484 50.67 Pk 323 -22.9 60.07 - - 74 -13.93 223 240 \
3 *2.484 41.45 RMS 323 -22.9 50.85 54 -3.15 - - 223 240 )
4 *2.484 42.98 RMS 323 -22.9 52.38 54 -1.62 - - 223 240 "

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

RMS - RMS detection
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL 11 RESULTS

UL Fremont, Sm Chomber A £6 Sep ZE18 19:15:41
e e —_— - — -

]

Fodioted Emissions 3-Meters
- i i H Project Mumber: 12589553
185, y ¥ ¢ Cliznt: SRAM
: i i Config:EUT + Suppart Equipnent
Mode :AIRER Z4E5
L 0000 OO AN ONISNS: SO OS SSS, Tested by: 19488 ES

751
]
EE
[ra]
S

=2
1 18 18
Frequency (GHzJ
Parge CGHz! = Fnf Akt Dwiifhg Tups Sumep Fis  ¥aprMote Foaition | Range (Ha) WU R/t Dat/fvg Typs Serep Pia upaifods Fosition
FCC Pert1SC 2.4GHz RSE.TST 38915 26 Ae 2815 Rev 3.5 BI Dee 2816

HORIZONTAL

ST UL Fremont,Sm Chomber A £6 Sep ZE18 19:15:41
B —_— s e - —_—— —— — T — -
FRodioted Emissions J-Meters
1@5! i i i F'mj_jnm. Number : 12589553
- y y ¢ Client: SRAM
; ; ; Canfig:EUT + Support Equipnent
Mode:AIRER 2485
a5 T i by: 19480 BS
LSOO OSSOSOt OO EUOOOs OO SO OE s OOs OUENUUOOUUN UUU OO S S —
751
€
EE
@
=
[ N NUUUUUUUN (SUUUUUUUSUS: MU NSO SOSUUUUUUURU: SRR SRS S SUUSUUUU U
........................................................................................................................................... Q.
45 4 Q
(=] 5
35 =
25|
1 ] 18
Frequency (GHzJ
Parge CGHz! FEUUR Raf Akt Daiifg Tupe Sumep Fis  #apaMos Fosition | Range () FEWUR R/t Datifvg Typs Serep Pty f5upaifods  Fosition
FCC Pert1SC 2.4GHz RSE.TST 38915 26 Ae 2815 Rew 3.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
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) (em)
(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 38.51 54 -15.49 - 191 102 H
5 *3.969 36.93 PK2 333 -27.7 42.53 - - 74 -31.47 32 315 )
*3.972 25.23 MAv1 333 -27.8 30.73 54 -23.27 - 32 315 \
6 *4.809 40.97 PK2 34.2 -26 49.17 - - 74 -24.83 332 234 \
*4.809 33.07 MAv1 34.2 -26 41.27 54 -12.73 332 234 \
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 \

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

MID CHANNEL 18 RESULTS

ST UL Fremont,Sm Chomber A £6 Sep ZE18 18:34:59
e — - . -

FRodioted Emissions J-Meters
. : ] ] Praject Humber: 12589558
185} H i i Client: SRAM

Config:EUT + Suppart Equipnent
Mode :AIREA 2448

=T OSSO, R——— SO— E—— Tested by: 19488 BS
LSOO OSSOSO SOEEUOOOOS SO SO OOE RO TN UUUUUN AU OOt SO S S —
751

€

EE

@

S

Frequency (GHzJ

Porge CiHz! FELAIRY Faf/Attn  Daiifeg fupn Sumep Fis  ¥apiMoon Fosition | Fange (20 FEL/UEL

Refifitn  Cut/Pvg Typs Serep Pis  ¥oupaiMode Fosition

FCC Part1SC 2.4GHz RSE.TST 38915 26 Am ZB1S Rev 3.5 B! Dec 2816

HORIZONTAL

UL Fremont,Sm Chomber A
e

ST £6 Sep ZE18 16:34: 29
- : FRodioted Emissions J-Meters
i i i Project Number: 12589553
185} H i i cl ;:,.-_:SR{.:M

Config:EUT + Suppart Equipnent
Mode :AIREA 2448
Tested by: 19488 ES

= LSOO SOSSUOS NSRS SRRSO SO OO OO OOU SO OUU OO OO OUssso U OO sv S s sssmoS—
751

€

3 E5

[ra]

=z

J
F|
2i
35
25|
1 18 18
Frequency (GHzJ
Parge CGHz! FEUUR Raf Akt Daiifg Tupe Sumep Fis  #apaMos Fosition | Range () FEWUR R/t Datifvg Typs Serep Pty f5upaifods  Fosition

FCC Part1SC 2.4GHz RSE.TST 38915 26 Am ZB1S Rev 3.5 B! Dec 2816

VERTICAL
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
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) (em)
(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 341 -26 45.31 54 -8.69 - 175 103 H
5 *4.881 44.08 PK2 341 -26 52.18 - - 74 -21.82 315 194 "
*4.881 36.99 MAv1 34.1 -26 45.09 54 -8.91 315 194 \
4 1.864 36.73 PK2 30.9 -22.9 44.73 315 185 )
1 1.869 36.15 PK2 31 -22.9 44.25 70 139 H
3 5.812 35.64 PK2 351 -24.7 46.04 307 320 H
6 5.816 35.18 PK2 35.1 -24.7 45.58 140 102 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

HIGH CHANNEL 25 RESULTS

21:17:14

HORIZONTAL

| I"‘UL Fremont Chamber I 2a18 Oct 26
~adiated Emissions 3-Meters
: Project Number: 2589328
183 : : Cliant:SRAN
i i i c JEUT Only
2.4_AIREA_247%
e <. Tested by:13437 AF
=] S— 5 AN NN S SHN U
F S e e ]
&
3 65
@
™
c
51 H i
L OSSO UUUOROSE SAOUUUUUUSUSOY UUUUUSUSUS: SOOI SUUOUUUSUUURUDr - SONMUSURUURURS: SO SO
; Z { o
35M ;
i i i
P e : R UGG SN MU SIS ST S S ——— |
1 8 8
requency (GHz2
Forgn (5] AR Fefifitin  Deiifug Meds Sueep s Wapaifok  Positicn Fiangs (s FHLED Tof/fin  Desiiheg fods ) Fia  Powpaliod  Fasition
FCC Part S0 2.4GHz RSE.TST Rev 9.5 22 e 2018

21:17:14

VERTICAL

! I"‘UL Fremont Chamber [ 2818 Oct 26
~adiated Emissions 3-Meters
i ! : Project Number: 2389328
185 i i Client:SRAM
| i | G (EUT Only
2.4_AIREA_247%

e | Tested by: 19497 &F

2 oY OSSNSO SNSSRUUUOTS NSNS SHOUUUSNS SN SUSUUUSTSOtE SUUUUINUUNNRIUE HUUSSUUNNRNS HUUSSUUmNNE SO s S2 vumv——

F S e ]
&
3 65
@
™

c
51 i
OO UOU OO UOS U SUSOORNUUSOUSOUT SOUUUOUSOSNOOE: SOTUOSSSNRUUUUSOOSNS: SERSUSSOS NSRRI SRR S
&
5
=]
35 D
. O O SO OO SO SO SOV S
1 8 8
Frequency (GHz3
Torgr (B T Teliftin  Detifug Meds ooy Tta  Wopeifok  Position Targs (G TR Tol/Ptn Dot iy fods ™) Fis WowpaMod Fosition

FCC Part|3C 2.4GHz RSE.TST Rev 9

.3 22 hn 2818
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
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) (em)
(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 )
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 \
*4.949 35.7 MAv1 34.2 -29.1 40.8 54 -13.2 20 184 \2
6 6.371 33.24 PK2 35.7 -27.2 41.74 130 344 \

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average

FCC Partl5C 2.4GHz RSE.TST 30915 26 Jun 2015
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

HIGH CHANNEL 26 RESULTS

ST UL Fremont,Sm Chomber A
) pr—————————— —

£6 Sep ZE18

FRodioted Emissions J-Meters
. Pro ject Number: 12589553
185 Client:SRAM
Canfig:EUT + Support Equipnent
Mode :AIREA 2488
= OO OOUOUU U SSSOOOS NOUOOOOSU SRRSO SUOOOUUNE SOOI SO Tested by:19488 BS

17:52:51

751
&
EE
@
=

Frequency (GHzJ

Porge CiHz! = Fnf Akt Dwiifhg Tups Sumep Fis  ¥aprMote Foaition | Range (Ha) FEWUBS  Aef/Aitn  Detifvg Type Serep

FCC Part1SC 2.4GHz RSE.TST 38915 26 Am ZB1S

HORIZONTAL

Fis  #oupaifiods  Fosition

Rev 3.5 B! Dec 2816

UL Fremont,Sm Chomber A
e

Project Mumber: 12589553
185 El;:”::;RﬂM

Config:EUT + Suppart Equipnent
Mode :AIREA 2488

Tested by: 19488 ES

£6 Sep ZE18
FRodioted Emissions J-Meters

17:52:51

= L OSSOSO SUSRSUUUURSR SUSSOOS OO OO OOU SO OUU OO OO OUssso U OO sv S s sssmoS—
75

€

3 E5

[ra]

=z

FCC Part1SC 2.4GHz RSE.TST 38915 26 Am ZB1S

VERTICAL

{
5]
................ D. Y ]
35
25|
1 18 18
Frequency (GHzJ
Parge CGHz! FEUUR Raf Akt Daiifg Tupe Sumep Fis  #apaMos Fosition | Range () FEWUR R/t Datifvg Typs Serep Pty f5upaifods  Fosition

Rev 3.5 B! Dec 2816
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
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) (dBuVv/m) Margin (Degs) (em)
(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 342 -26.6 48.65 54 -5.35 - 175 116 H
3 *10.701 322 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 )
*4.959 41.39 MAv1 34.2 -26.6 48.99 54 -5.01 - 313 207 \
6 *10.842 31.29 PK2 37.9 -18.1 51.09 - - 74 -22.91 221 127 \2
*10.84 20.23 MAv1 379 -18.1 40.03 54 -13.97 - 221 127 \
4 1.874 36.43 PK2 31 -22.9 44.53 357 199 )
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 Partl5C 2.4GHz RSE.TST 30915 26 Jun 2015
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

9.3. Worst Case Below 30MHz

FACE ON AND FACE OFF PLOTS

mont, Sm Chomber A

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 Cbl Dist Corr 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 .05681 38.38 Pk 118 1 -80 -29.72 525 -82.22 325 -62.22 - - - - 0-360
2 .19233 46.75 Pk 11 1 -80 -22.15 - - - - 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 Cbl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuVv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)
3 .79689 3437 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 283 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: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

9.4. Worst Case Below 1 GHz

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

qe UL Fremont,Sm Chomber A Z =8
a5
ppart Equipnent
Mode :AIREA Werst Case
75| Tested by: 19488 ES
BE
55}
3 451
e}
st
a - B L) T - - 1808
Frequency CMHz)
.P”ur iz | U Faf 73kt Owiifhg Tupe - Fis  #opyMom  Fosition | Fange Tz R Raf/Bttr,  Dat/fug Typs Canep Pty SupaMode Fosition |
1230200 120k(-681/IN G113 FERKLoFur-Videa  feclhutal 888 HOH B-odegs| 3:200- 1088 120 (-EEI/IN TIIB FEKAogFur-Vides Jnesclhuts) B0 PAIH B-Fidez
FCC Port1SC 33-1BA@MHz.TST 38915 15 JAul 2614 Rew 3.5 Bl Dec 2816
qe UL Fremont,Sm Chomber A £6 Sep ZE18 22:27:58
Rodioted Emissions — 3 Meters
- Praject Humber: 12589553
a5/ Cli AM
Can T + Suppart Equipnent
M IREA Werst Cose
75| Tested by: 19488 ES
BE
55}
3 451
e}
35} i i i 3 I
s : g i ; M
o 1 5 M
4 q i 4 ) i " ¥
) o L ) i
! =t jr !4_‘ f‘#,\,H e g, 'i"'-._;,ws—v“""‘se
s
st
3@ - ) ) T BRI T ’ - = B ) IE[-JLJ
Frequency CMHz)
[Parge tHial R RaF/0ktr  Daiifheg Tups p— Fis  ®apiMoon  Foaition | Range (FHz) FEUUR Raf/fttr  Dat/fug Typs Serep Pia  Voupaifiode Fosition |
FCC PortISC 33-1BB@8MHz.TST 38915 15 Aul 2614 Rew 3.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

Below 1GHz Data

Marker | Frequency Meter Det | AFT130(dB/m) | Amp/Cbl(dB/m) | Corrected | QPkLimit (dBuV/m) | Margin | Azimuth | Height | Polarity
(MHz) 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 154 -24.8 19.36 46.02 -26.66 0-360 200 \
1 66.3894 31.52 Pk 121 -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 12.1 -26.7 18.15 40 -21.85 0-360 100 H
5 70.0454 37.56 Pk 12.1 -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: 12509550-E8V1

FCC ID:

C90-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

9.5.

Worst Case 18-26 GHz

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

IB':UL EMC 27 Sep 2018 17:31:89
RF Emissians
a Order Munker: 12589558
35 Client: SRAM
Conf lguration:EUT + Suppart Equipment
Hode : AIREA Worae Coae
a5 Tested by / SN: 19488 BS
_ 75
a
-
c
i 65
5
I - Avg L C I 1
- 55 i
Ll
-
a
>
]
@
kel
25
15
8 26
Frequency (GHz)
Fs Bz RV Fef it Det/1 T Sumep Pis s Mode  Label B (BHr) FELNEY Rei/ftin  Detsd T Pts  $epaMode  Lotel
|:r|‘xf25 H(=38)/ 3 87/ " ?Em?{yof:?-l‘-deo fute 9?' % Hori zorkal e " o e e > b
IRER Fbave 18GHz DAT 38915 & Jon 2815 Rev 9.5 19 Qcv 2016
c 27 Sep : 17131 8¢
IB':UL EMC / Sep 2818 /i31:89
RF Emissians
a Order Munker: 12589558
35 Client: SRAM
Conf lguration:EUT + Suppart Equipment
Mode : AIFEA UWorae Cose
a5 Tested by / SN: 19488 BS
75
F
4
w B
1S
I
=
| Avg L 0 Uil
T 55 -
-
o
>
J
a
T
25
15
8 26
Frequency (GHz)
e (B0 A Fef tin  Det/ivg Tgpe Setp Fls Wt Label flenge ] T Fef/fkn  Det/fvg Tupe Sueep Pty WapaMode  Locel
IRER Fbave 18GHz DAT 38915 & Jon 2815 Rev 9.5 19 Qcv 2016

VERTICAL
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-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 (dBuVv/m) (dB) (dBuV/m) Margin
(dBuVv) (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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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

9.1. RECEIVER WORST-CASE BELOW 1GHz

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

q=UL Fremont - Chamber I

2818 Oct 17

17:12: 37

(|Radiated Emissions

L Mumber: | 2589558

3 Meters

BS it : SRAM
i |Config:EUT + Support Equipment
i [Mode:RIREA Rx Eelow 1GHz

751 i Tested by:19497 AF

({1 AN SRS SUNNUSUTS: SRS RO U S SO SU: S S

:IE.

(dBulsmd

FCC Part|3C 30-1888MHz . TST

HORIZTONAL

34 =15] 188E
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1:3-20 PiC-BENN G0 FEMLogPur-Uiden  dmeclfute) S8 MM g | 30189 120ki-681/IH  G/1B FEMLogPur-Video  lnsecliutc) 508  HANH B Hbegs b

22 An 2818

2818 Oct 17

17:12: 37

3 Meters

L

VERTICAL

) Pla  Wowalfiods  Foaition

UL Fremont Chamber I
a5
(|Radiated Emissions
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HE + Support Equipment
i [Mode:RIREA Rx Eelow 1GHz
75| \|Tested by:19497 AF
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=
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018

FCC ID: C90-RDMB1 IC: 10161A-RDMB1
DATA
Marker Frequency Meter Det AF T900 Amp Cbl Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

1 *121.1011 27.14 Pk 17.7 -30.6 14.24 43.52 -29.28 0-360 101 H

2 199.4063 26.65 Pk 16.8 -30.1 13.35 43.52 -30.17 0-360 199 H

3 *129.3057 26.19 Pk 17.8 -30.6 13.39 43.52 -30.13 0-360 101 \Y

4 199.5764 26.95 Pk 16.8 -30.1 13.65 43.52 -29.87 0-360 101 \Y

5 421.6288 27.53 Pk 20.3 -29.4 18.43 46.02 -27.59 0-360 101 H

6 492.138 28.43 Pk 216 -29.3 20.73 46.02 -25.29 0-360 199 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

9.2.

RECEIVER Worst Case 1-18 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)
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| I‘UL Fremont,5m Chamber B 8 Oct 2818 22:18: 13
il Radiated Emissions 3-Meters
‘ Project Nurber:|2589558
185| |t {SHEM
_____ EUT + Suppert Equipment
| Made :ATREA R
a5 | Tested by:12981 KU
B5)
g1l
EE
o
o
55|
18 18
Frequency (GHz2
Parge (G, ETE Fafifitn  Delifng Typm Sump Fia  Wowpaifeds FPoalllien | Parge (32) PR Rel/Fitn Dol Tygo ey Pis Foupuode  Poaition
FCC Part!5C 2. 4Gz RSE TST 12746 19 Mor 2RI Rev 9.5 B1 Dec 20816
-||s..UL Fremont, 5m Chomkber B 8 Oct ZB1B 22:18:13
Radiated Emissions 3-Meters
- Praject Mumber: 2585558
185| Client:SHAM
Cenfig:EUT + Suppert Egquipment
Mzde : AIREA R
=11 | Tested by: 12981 KU
BS|
751
3 65|
o
l
25
1 OSSO U0 SUSSSUU USSR UOUUDU SOSOEUUOUUOUUSUSUINE SUOURSSRUSUSUURN: SOSSRUSRUSON: SO
E
2 s
s S S, APV SHPLSY * SRR W PR O L o sl
[
25
18 18
F reguency CaHz2
Ferge (G} AR Faf/ftn Detifng Tggn Sumnp s Wowpsifods  Peaibion Ferge (Glz) FEG/ B Rel/ftn  Detifieg Tggm ey s Woupifode  Pesition
FCC PartISC 2,45z RSE.TST 12746 19 Mor ZBI8 Rev 9.5 B1 Dec 2016

Page 45 of 49

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: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1

DATA

Trace Markers

Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/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 *2.316 23.06 Pk 32 -21 34.06 74 -39.94 0-360 100 H
4 *2.355 23.62 Pk 322 -21.1 34.72 74 -39.28 0-360 102 \
2 *4.757 32.11 Pk 341 -29.2 37.01 74 -36.99 0-360 199 H
3 *11.695 28.22 Pk 39 -22.7 44.52 74 -29.48 0-360 199 H
5 *4.808 32.8 Pk 341 -29.4 375 74 -36.5 0-360 102 )
6 *7.447 30.4 Pk 36.1 -26.8 39.7 74 -34.3 0-360 200 "

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

10. SETUP PHOTOS

ANTENNA PORT SETUP

12509550 ¢

RF ANTENNA PORT CONDUCTED
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REPORT NO: 12509550-E8V1 DATE: 11/8/2018
FCC ID: C9O0-RDMB1 IC: 10161A-RDMB1

RADIATED RF MEASUREMENT SETUP

M

BELOW 30MHz (FRONT)

BELOW 1GHz (FRONT) BELOW 1GHz (BACK)

[T |

~ ABOVE 1GHz (FRONT) ABOVE 1GHz (BACK)
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REPORT NO: 12509550-E8V1
FCC ID: C9O0-RDMB1

DATE: 11/8/2018
IC: 10161A-RDMB1
ORIENTATIONS

X-ORIENTATION

[ el

Y-ORIENTATION

Z-ORIENTATION
END OF TEST REPORT
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