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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 TO OCTOBER 17, 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: Prepared By:
A
¥ 17 - 1" /1/ ydl
d-ﬁ%"mlL__,ff bl s ’5 ”_!1/**‘—"‘2*
. / L/

] /
Dan Coronia Glenn Escano
Operations Leader Test Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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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 47658 Kato Rd
|X| Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) Chamber | (ISED:2324A-5)
|:| Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) Chamber J (ISED:2324A-6)
|:| Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)
Chamber G (ISED:22541-4) Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

oo
OO

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

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

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuVv + 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)
(MHZz)

2402 - 2480 BLE 2.93 1.96

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna with a maximum gain of 0dBi..

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: 12509550-E7V1
FCC ID: C90-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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7. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST

o ID
Description Manufacturer Model Number Cal Due Last Cal
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB3 T900 06/08/2019 06/08/2018
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T345 04/25/2019 04/25/2018
g SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 170648 07/09/2019 07/09/2018
RF Amplifier, 1-18GHz MITEQ AFS4225_(_)§_];1021800_ T1165 11/25/2018 11/25/2017
Antenna, Active Loop 9kHz — Com-Power AL-130R T1866 10/10/2018 10/10/2017
30MHz
Antenna, Horn, 18-26GHz ARA MWH-1826G T89 01/18/2019 01/18/2018
Spectrum Analyzer Keysight N9030A T1113 12/21/2018 12/21/2017
RF Preamplifier, 1-26GHz Agilent 8449B T404 03/09/2019 03/29/2018
Power Meter, P-series single Agilent (Keys_lght) N1911A T1271 07/17/2019 07/17/2018
channel Technologies
Power Sensor, P-series, 50MHz Agilent (Keysight)
to 18GHz, Wideband Technologies N1921A T1225 04/10/2019 04/10/2018
Spectrum Analyzer Agilent (Keysight) N9030A T146  08/13/2019 08/13/2018
Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (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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FCC ID: C90-RDMB1

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

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

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

% Aglent 22:05:24 Sep 28, 2018 L [Freg/Channell
APYE.8.1(092618),19497 AF, Conducted B Center Freq
ef 0 dBm shitten 40 dB 244000000 GHz
Log
18 3 Start Freq
dB/ 2. A4BRERAA GHz
Offst
18.6
4B Stop Freq
244008008 GHz
CF Step
PR 3.00000008 MHz
#rhvy Auto Man
Center 2.448 @0A GHz Span @ Hz
Res BH & MHz #UBH 50 MHz _ Sweep 1.019 s (8192 prs) | gg@e@%g@fgsﬁ;
Marker Trace Type K Auig Amplitude ’
1 [y Tima 96.13 ms 4,48 dBm
Signal Track
On 0
DUTY CYCLE BLE
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E7V1

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

8.2.

99% BANDWIDTH

LIMITS
None; for reporting purposes only.
RESULTS
Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2402 1.7790
Middle 2440 1.7846
High 2480 1.7922
% Agilent 22:17:57 Sep 26, 2018 L Measure 3 Agilent 22:38:89 Sep 26, 2018 L Measure
| |
Ch Freq 2.402 GHz Trig Free Meas Off Ch Freq 2.44 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Averages: 20 I
Channel Power| Channel Power
APw8.8.10892618),18497 AF, Conducted B APw3.8.1(092618),19487 AF, Conducted B
Ref 26 dBm #Atten 30 dB Ref 28 dBm #Atten 39 dB
#Samp ‘ Occupied BH #5amn I Occupied BH
Log | Log I
i ‘ 10 ]
4B/ = JidiLid 4B/ 3
5far ) —9” AcP Offst = il < ACP|
10.6 Y 10.6 oLl L Ly
B[ + ! [l - - & e I Rl - -
L } | Multi Carrier, - | ] ‘ Multi Carrier
Center 2.482 008 GHz Span 5 MHz Power Center 2.440 080 GHz Span 5 MHz Power
4Res BH 28 kHz #UBH 62 kHz #Sween 100 ms (1801 prs) ’ S #Res BH 20 kHz #UBH 62 kHz #Sweep 100 ms (1001 prs) p S
ower Stat ower Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 % CCDF
1.7790 MHz ®x dB -26.80 dB 1.7846 MHz x dB -26.00 dB
Transmit Freq Error -13.996 kHz 1”°{§ Transmit Freq Error -11.378 kHz ll‘lofrg
% dB Bandwidth 2.288 MHzx E % dB Bandwidth 2.390 MHzx o
| |
LOW CHANNEL MID CHANNEL
% Agilent 22:52:58 Sep 26, 2018 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 20 I

Channel Power

APv8.8.1(092618),19497 AF, Conducted B

Ref 20 dBm #Atten 30 dB
#Samp ‘ Occupied BH
Log }
10 H
dB/ -3
Offet > i « ACP
106 |, | ‘L
RN WY ik =
i I ‘ FES mutti carrier
Center 2.456 080 GHz Span 5 MHz Pover
#Res BH 26 kHz #UBH 62 kHz #5weep 100 ms (1081 pts)
= = Power Stat|
Occupied Bandwidth Occ BH % PWr  99.00 ¥ CCDF
1.7922 MHz ®dB -26.00 dB
Transmit Freq Error  -7.957 kHz 1M°fr§
% dB Bandwidth 2.333 MHz* v

HIGH CHANNEL
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8.3. 6 dB BANDWIDTH

LIMITS

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) (MH2z)
Low 2402 0.8250 0.5
Middle 2440 0.8610 0.5
High 2480 0.7890 0.5
% Agilent 22:17:84 Sep 26, 2018 L Measure 3 Agilent 22:37:19 Sep 26, 2018 L Measure
AP8.8.1(892618),13497 AF, Conducted B a Mkrl 825 kHz] APv3.8.1(092618),19437 AF, Conducted B a Mkrl 861 kHz|
Ref 36 dBm #ftten 40 dB -850 dB Meas Off| Ref 38 dBm #Atten 40 dB 0.916 dB Meas 0ff
#Peak #Peak
Log Log
14 19
4B/ Channel Power| 1B/ Channel Power
Offst
10.6 s s
Occupied BH s o o Occupied BH
ol e ) ul
gés.s g 5 aé.l
m m
4RV ACP \PAv ACP
28 28
ML 52 Hulti Carrier, ML 52 Multi Carrier
53 FS Power 53 FS Power
AA AR
f;%k Power Stat f;%k Power Stat
s CCOF| | |5up CCDF
Center 2.002 008 GHz Span 3 Mz 1”‘0’{3 Center 2.440 000 GHz Span 3 Wz 1"‘0’{‘3
#Res BH 166 kHz #UBH 300 kHz Sweep 1 ms (1001 pts) #Res BH 108 kHz #UBH 366 kHz Sweep 1 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 22:51:05 Sep 26, 2018 L Measure
APY8.8.1(892618),19497 AF, Conducted B a Ml 789 kHz|
Ref 36 dBm #Atten 48 dB -0.192 dB Meas Off
#Peak
Log
14
1B/ Channel Power
(Offst
10.6 101 .
dB o o Occupied BH
]
i
m
\PFvo ACP
]
ML 52 Multi Carrier
53 FS Power,
AR
g(%k Power Stat
Sep CCDF
Center 2.050 008 Gz Span 3 Wiz 1”‘;{2
#Res BH 100 kHz #BH 388 kHz Sweep 1 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 12509550-E7V1

FCC ID: C90-RDMB1

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

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 2402 2.93 30 -27.070
Middle 2440 2.72 30 -27.280
High 2480 2.60 30 -27.400
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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
(MH2z) (dBm)
Low 2402 2.77
Middle 2440 2.49
High 2480 2.38

Page 19 of 45

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: 12509550-E7V1 DATE: 11/8/2018
FCC ID: C90-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 2402 -10.099 8 -18.10
Middle 2440 -10.319 8 -18.32
High 2480 -10.612 8 -18.61
% Agilent 22:33:82 Sep 26, 2018 L Measure 3 Agilent 22:43:80 Sep 26, 2018 L Measure
APw8.3.10892618),18497 AF, Conducted B Mkrl 2.40z 826 GHz APw3.8.1(092618),19487 AF, Conducted B Mkrl 2.439 842 GHz
Ref 38 dBm #Atten 40 dB -10.099 dBm Meas Off Ref 3@ dBm #Atten 40 dB -16.319 dBm Meas Off
#Peak #Peak
Log Log
14 10
My Channel Power| 1B/ Channel Power
0ffst Offst
10.6 10.6
dB . Occupied BH s Occupied BH
] > il b3
: :
m m
4RV ACP \PAv ACP
168 . 108
ML 52 Multi Carrier, ML 52 Multi Carrier
93 FS Power 53 FS Power
AA AR
f;%k Power Stat g%k Power Stat
sem CCOF| | |up CCDF
Center 2.002 068 GHz Span 2 Mz 1”‘0’{3 Conter 2.440 000 GHz Saen 2 MHz 1"‘0’{‘3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts) #Res BH 3 kHz #WBH 9.1 kHz  Sweep 212.3 ms (1801 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 22:56:25 Sen 26, 2018 L Heasure
APY8.8.1(892618),19497 AF, Conducted B Mkrl 2.479 942 GHz
Ref 38 dBm #Atten 40 dB -16.612 dBm Meas Off
#Peak
Log
10
1B/ Channel Power
(Offst
10.6
48 Occupied BH
ol s
5
il
#PAug RCP
180 —
ML 52 Multi Carrier
S3 FS Power
AR
?;éiak Power Stat
Sep CCDF
Center 2.050 008 Gz Span 2 Wiz 1”‘;{2
#Res BH 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1081 pts)
|
HIGH CHANNEL
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REPORT NO: 12509550-E7V1 DATE: 11/8/2018
FCC ID: C90-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
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REPORT NO: 12509550-E7V1
FCC ID: C90-RDMB1

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

Agilent 22:18:58 Sep 26, 2018 L Measure 3 Agilent 22:38:19 Sep 26, 2018 L Measure
APw8.3.10892618),18497 AF, Conducted B Mkrl 2.481 66 GHz] APw3.8.1(092618),19487 AF, Conducted B Mkrd  25.952 GHz|
Ref 38 dBm #Atten 40 dB 2.79 dBm Meas Off Ref 30 dBm #Atten 40 dB -30.96 dBm Meas Off
#Peak #Peak |
Log Log |
10 : Channel P L0 5 Channel P
B/ 2| annel Power B/ annel Power
OiFst VRN Offst |
105 i Y 10.6 ]
4B 7 N Occupied BH & 2|l occupied BH
Dl l} 3 " ™
-17.2 —m— o / 5 ] -17.2 W‘“ o l
dBm dBm
4RV ACP \PAv ACP
Center 2.408 00 GHz Span 18 MHz . . Start 36 MHz Stop 26.600 GHz . .
#Res BH 100 kHz WUBH 300 kHz Sweep 1 ms (1091 grsy || VIO c:;:;gg WRes BH 100 kHz WUBH 300 kHz  Sweep 2452 & (8152 pro) || MY c;;::::
Marker  Trace Type X Bxie Amplitude Marker  Trace Type W Axis Amplitude
1 <] Freg 2.461 B6 GHz 2.79 dBm wy Frea 2.482 GHz 2.38 dEn
2 1y F 2.488 B8 GH; -33.68 db 2 [¢5) Fi 4.884 GH: -43.68 db
3 1y F:; 2.486 A8 EH; -33.68 dEm Powerc%tna; 3 1) F:z: 7.266 BH: -48.85 HE: PowercSctDaFt
4 1 Freg 25.852 GHz -30.96 dBn
More More
1of 2 1of2
Copyright 2000-2011 Agilent Technologies ] Copyright 2000-2011 Agilent Technologi ]

LOW CHANNEL BANDEDGE
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. 2 440000000 GHz t I 13016000000 GHz|
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= [ s [
- Agilent 22:57:06 Sep 26, 2018 L Measure 5 Agilent 22:58:27  Sep 26, 2018 L Measure
AP8.8.1(092618),19497 AF, Conducted B Mirl 2.479 66 GHz APv2.8.1(892618),19497 AF, Conducted B Mkrd 25.195 GHz
Ref 38 dBm #Atten 40 dB 2.38 dBm Meas Off Ref 30 dBm #Atten 40 dB -31.76 dBm Meas Off
+Peak wPeak [
Log Log
16 1 10
4B/ ° Channel Power 1B/ Channel Power|
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1 1 Frag 2.479 65 GHz 2.38 din 1 a4 Freg 2.188 GHz -1.19 dBn
2 <5} F 2.485 44 GH -48.82 dB, H [eH] F 4.958 GH -42.67 dBi
3 1) riii 5483 50 oHa 4271 dem Powerc%tna; 3 oy FIEE 720 o Z41.38 den PowercSctDaFt
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More More
1 of 2] 1 of 2
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12509550-E7V1

FCC ID: C90-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-E7V1 DATE: 11/8/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

125 UL Fremont,Sm Chomber A 21 Sep 2818 23:50:27
o I
115 "
r (EU Equipment
Mode:BLE 1Mbps 2482_H
185! i i i i | Tested by: 19497 o
g5¢
B5| l
‘-‘3 !
65| fod
I
f |
'j!:ﬁ "\
TSI OO ARTIPPRY RN SORIPTRF S T NP B W PRSPPI A TES I RYIY 1V C WNCAY NP TR Y PO o ot | Al
4 3 e ny
T bt o gty otk T A ERTINCUPTTPRETN WAL IERYRI MR USSR e L LTS P SIRIERRIS BT e H Wi
2.3l T3, 5nH 515
Frequency (GHz)
Fangn FEU/IE R, Datheg Typ Faes Pta Supaode Foaltion | Ronge Giiz) FEAVIEL Red/bttn  Datiivg Typs Sumep Fta  #5upsifiode Fosition
I1-24 i 2oz 50 31 degs H | i H 3 M 11 dag
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 37.29 Pk 31.8 -23 46.09 - - 74 -27.91 311 106 H
2 *2.312 39.74 Pk 315 -23.1 48.14 - - 74 -25.86 311 106 H
3 *2.39 27.63 RMS 31.8 -23 36.43 54 -17.57 - - 311 106 H
4 *2.381 28.37 RMS 31.7 -23 37.07 54 -16.93 - - 311 106 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509550-E7V1

FCC ID: C90-RDMB1

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

VERTICAL RESULT

~eUL Fremont,Sm Chomber A 22 Sep 2B1EB Ba:81:23
125 7
Festricted Bandedge
Fraoject Mumber: 2589558
115 | Client : SRAM
Config:EUT + Suppart Equipment
Mode:BLE 1Mbpe 2482 _U
185¢ | Tested by: 19497 &F
g5|
BS;
us 3
G5
e
" 3 H 0 H [ §ual I - [ Ty J“'I"""‘.- A=k !
A5 gl et A e et e, i gt e el gty et FARRL st ! v
4 .
35 Runiirrg
2.31 14, SMH=z/ £.415
Frequency (GHz)
[ Rangn a1 FEU/IE Raf/ftin  DatsReg Typs Samap Pta Supaode Foaltion | Range CiHz) FEAVIEL Ref/ttn  Datiivg Typs S Fta  #upsifiode Fomition
Low CH Bandedsze - U.T5T 33915 28 De: 2615 Rev 5.5 Bl Dec 2016
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (em)
(dBuv) (dBuv/m) (dB)
1 *2.39 37.56 Pk 31.8 -23 46.36 74 -27.64 25 166 )
2 *2.388 38.81 Pk 31.8 -23 47.61 - - 74 -26.39 25 166 "
3 *2.39 26.71 RMS 31.8 -23 35.51 54 -18.49 - 25 166 \
4 *2.386 28.19 RMS 31.8 -23 36.99 54 -17.01 25 166 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509550-E7V1 DATE: 11/8/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

me Ul Fremont,Sm Chomber A 2l Sep 2B1B 23:26:42
125 . - .
115 Cli
Cenfig:EUT
Mode:BLE 1M =]
185! i i i i | Tested by: 19497 o
g5¢
BS;
2
G5
.I -
! iy 2
45 sk TP WM | \Hw.. 'R Wil sl |IJI1'..-L. ,_._‘....._..1 1, ) PP Alinrdudde
35 n W ] d" b h sl ey T im ok 4' - i
2.46 Hz/ £.563
y (GHz)
FEU/E — Pts  luputods  Pos [ Range taHz) FEWLEL Red/bttn  Datiivg Typs Samep Pty  Soupiifiods  Fosition
1Hi-6f Tnsesifdal B0 A 5 dega H 5 i H ;
BLE 1Hbps 2488 H.DAT 38915 2B Dee 2815 Fev 5.5 Bl 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 39.37 Pk 323 -22.9 48.77 - - 74 -25.23 255 204 H
3 *2.484 27.71 RMS 323 -22.9 37.11 54 -16.89 - - 255 204 H
4 *2.484 29.04 RMS 323 -22.9 38.44 54 -15.56 - - 255 204 H
2 2.517 39.8 Pk 324 -22.9 493 - 74 -24.7 255 204 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12509550-E7V1
FCC ID: C90-RDMB1

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

VERTICAL RESULT

~eUL Fremont,Sm Chomber A 2l Sep 2B1B 23:35:35
125, . ,
Restricted Bar
Fraoject Numbe
115 | ient : SRAM
FigiEUT + 5
Mode:BLE 1Mbp= 2:
185! | Tested by: 19497 &
95|
BS;
2
G5
| 2
% [
45 i £ Il n ey b i
<
3
35
2. 46 563
Fr ; (GHz)
oo FEU/UE Ff Dut.7Arg Type Zumn Fta  W5upa/fode ] FEWLE: Fond. Eifvg Type Samp Fts  SSupsifods Fomition
High CH Bordedae - 1.TST 36915 28 Dee 2815 Rev 9.5 Bl Dec 2016
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
1 *2.484 39.15 Pk 323 -22.9 48.55 - 74 -25.45 128 192 )
3 *2.484 28.41 RMS 323 -22.9 37.81 54 -16.19 128 192 "
4 *2.484 29.24 RMS 323 -22.9 38.64 54 -15.36 - 128 192 \
2 2.527 40.16 Pk 324 -22.9 49.66 - 74 -24.34 128 192 \

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

RMS - RMS detection
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REPORT NO: 12509550-E7V1 DATE: 11/8/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| sUL Fremont,5m Chamber A 21 Sep 2018 1B:52:34
il Radiated Emissions 3-Meters
185 1 Number
- + Suppor
i £ Mode:BELE 1Mbpa 2482
95| i : : | Tested by:19497 AF
B5|
= 65
@
=
- g
55

25|
1 18 18
rquency (GHz)
[ Paren (B LA Raf/Ritn  Detiing Tgpe Suecp. | Fangs (G L Reffitn  DobiFvg Typn G Pis Woupsifode  FPesition
FCC Part 150 2.46Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 B1 De= 2016
'II‘UL Fremont,Sm Chamber & 21 Sep ZB1B 18:52: 34
: Radiated Emissions 3-Meters
; Project Number: 12589558
185 Cli :SREN
Config:EUT + Suppert Equipnent
] i i Mode :ELE IMbps 2482
95/ {Tested by:19497 AF
BS|
75
3 65|
o
l
55
: . . . . e i
: : : : : ‘e : : :
AT e SO SUU OO SO UROUS OO ST UOOs OO UOOURS SOTUORURUOOR SUTSURTUROOON S8 INUOTNU SUUUSOURN SOORVOR S -+ Josaiishbos OO
2 3
& £ £ < ¥ 1 H 3
o P s s e P gl e i S N W
25 i
1 18 18
Frequency (GHz)
Foren (20 TR Faf/Fitn  Datifvg Typn = Fia  Vopaode  Positin Fiangs () L Tof/Mts  Dobifreg Tgpm Snrp s Poupsfode  Fosition
FCC Part15C 2.48Hz RSE.TST 38915 26 Jun 2815 Rev 9.5 B1 Dec 2016

VERTICAL
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REPORT NO: 12509550-E7V1
FCC ID: C90-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)
3 *4.804 37.67 PK2 34.2 -26.1 45.77 - - 74 -28.23 89 124 H
*4.804 27.39 MAv1 342 -26.1 35.49 54 -18.51 - 89 124 H
5 *4.804 37.34 PK2 34.2 -26.1 45.44 - - 74 -28.56 26 219 "
*4.804 27.13 MAv1 34.2 -26.1 35.23 54 -18.77 26 219 \
1 1.972 36.5 PK2 314 -23 44.9 - 145 135 H
2 2.001 36.51 PK2 314 -23 44.91 148 144 \
4 7.205 40.27 PK2 357 -22.8 53.17 282 229 H
6 7.205 39.48 PK2 35.7 -22.8 52.38 352 108 \

* - 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-E7V1
FCC ID: C90-RDMB1

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

MID CHANNEL RESULTS

'II"‘UL Fremont,5m Chomber A 2l Sep BB 21:23:30
fl |Rodicted Emissions 3-Meters
: ! Froject Number: 12589558
185 | C1 i ent  SRAM
Config:EUT + Suppart Equipment
| Vode :BELE IMbps 2448
gs| | Tested by: 19497 &F
B5|
=]l
B5¢

(eBullimd

Frequency (GHz]

[ g T FELE Raf/fttn  Detiivg Typs Famer Pia  Wipstfeds Peallion | Perge (92 BB Red/fbin  Datifivg Typs [ Fis  Vmpsifede  Pemition

FCC Partl5C 2. 45Hx RSE.TST 38915 26 Jun 2815

HORIZONTAL

Rev 2.5 Bl Dec 2016

VERTICAL

'||"‘UL Fremont,Sm Chomber A 21 Sep 2818 21:23:31
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BS|
751
3 65
@
=
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REPORT NO: 12509550-E7V1
FCC ID: C90-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)
4 *7.319 41.18 PK2 35.7 -23.1 53.78 - - 74 -20.22 252 112 H
*7.319 34.23 MAv1 35.7 -23.1 46.83 54 -7.17 - 252 112 H
6 *7.321 40.48 PK2 35.7 -23.1 53.08 - - 74 -20.92 213 229 "
*7.319 33.26 MAv1 35.7 -23.1 45.86 54 -8.14 213 229 \
1 2 36.93 PK2 314 -23 45.33 - 315 294 H
2 2.052 36.77 PK2 314 -23.1 45.07 164 182 \
3 5.696 36.51 PK2 35 -25.9 45.61 183 199 H
5 5.869 34.82 PK2 35.2 -24.9 45.12 204 180 \

* - 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-E7V1
FCC ID: C90-RDMB1

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

HIGH CHANNEL RESULTS

'II"‘UL Fremont,5m Chomber A 2l Sep BB 22:19:53
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VERTICAL
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REPORT NO: 12509550-E7V1
FCC ID: C90-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)
3 *4.961 38.97 PK2 34.2 -26.7 46.47 - 74 -27.53 226 118 H
*4.96 29.02 MAv1 342 -26.7 36.52 54 -17.48 - 226 118 H
4 *7.441 39.6 PK2 35.6 -21.7 53.5 - 74 -20.5 257 112 H
*7.441 3211 MAv1 35.6 -21.7 46.01 54 -7.99 - 257 112 H
5 *4.959 38.87 PK2 34.2 -26.6 46.47 - - 74 -27.53 340 290 )
*4.96 28.81 MAv1 34.2 -26.7 36.31 54 -17.69 - 340 290 \
6 *7.439 40.94 PK2 35.6 -21.7 54.84 - - 74 -19.16 266 101 \2
*7.439 34.13 MAv1 35.6 -21.7 48.03 54 -5.97 266 101 \
1 1.908 36.4 PK2 311 -22.9 44.6 56 336 H
2 2.003 36.85 PK2 314 -23 45.25 218 128 \

* - 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-E7V1 DATE: 11/8/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

9.3. Worst Case Below 30MHz

FACE ON AND FACE OFF PLOTS

w“"-&‘!ﬁ—f»u i
- T

NOTE: KDB 414788 OATS and Chamber Correlation Justification
- Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than
that specified in the regulations; however, an attempt should be made to avoid making

measurements in the near field.
- OATs and chamber correlation testing had been performed and chamber measured test

result is the worst case test result.

Below 30MHz DATA

Marker | Frequency Meter Det Loop bl DistCorr | Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin ‘Avg Limit Margin | Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dB/m) (dBuVolts)
1 05683 38.45 Pk 118 1 80 29.65 52.49 82.14 32.49 62.14 - - - - 0-360
5 105686 38.95 Pk 118 1 80 29.15 52.49 “81.64 3249 6164 5 - 5 B 0-360
6 22476 4329 Pk 11 1 -80 25,61 - - - - 40.58 -66.19 2058 -46.19 0-360
2 23026 2378 Pk 11 1 80 2512 B B - B 2037 65.49 20.37 ~45.49 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)
7 1.46234 26.41 Pk 11.3 2 -40 -2.09 24.33 -26.42 - - - - 0-360
3 1.47572 27.34 Pk 11.3 2 -40 -1.16 24.25 -25.41 - - - - 0-360
8 25.31801 31.56 Pk 10.3 7 -40 2.56 29.5 -26.94 - - - - 0-360
4 25.86978 23.25 Pk 10.2 7 -40 -5.85 29.5 -35.35 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12509550-E7V1
FCC ID: C90-RDMB1

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

9.4. Worst Case Below 1 GHz

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

a8

q=UL Fremont - Chamber I 2018 Dct 17 18:43:50
) {|Radiated Emissions - 3 Meters
85 ; ro ject Number: | 2589328
=
i |Config:EUT + Suppert Equipment
i |Mode :BLE Below IGHz
751 idTested by: 13437 AF
=41 USROS S S SOV ST SPUSTUSTUUUSAON: SUTUUTVESUTUNE UUTSUUUO: UUUUSNN SUUUNU v wow—
55| =
€
__" L e T ————. fdii i iii”ki il 6©HB L R B R e w8
o
o
1] S S— N —

L

34
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1:3-20 120(-bE)/ 1N 91718 FERKAogPuriden dmeeclhute) &8 M B-3olldegs H 3 5.: ] 12Bki-6dB)IN - S1/18 FERLogPer<ideo  llmseclhutol 808 HAMH B Jobdegs K

FCC Part1SC 30-188aMHz  TST Rev 9.5 22 Jn 2018
u‘_\UL Fremont Chamber [ 2818 Oct 17 18:43:58
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a5 : ;12560329
5
Canfig:EUT + Support Equipment

; e:ELE Below |GHz
75| if Teated by:19497 AF
oY OO S NS SSNSUSSSSUSSNSSSSUSUSSSN FUSSSSUSSSSUUSN: FUUUUUSS: N S
55| =

(dBulUsmd

158
Frequency (MHz3

L
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REPORT NO: 12509550-E7V1 DATE: 11/8/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

Below 1GHz 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) (dBuVv/m)
1 *112.28 26.88 Pk 16.9 -30.7 13.08 43.52 -30.44 0-360 299 H
2 195.4528 27.3 Pk 16.1 -30.2 13.2 43.52 -30.32 0-360 299 H
3 *119.7407 26.96 Pk 17.6 -30.6 13.96 43.52 -29.56 0-360 101 \%
4 199.4063 25.53 Pk 16.8 -30.1 12.23 43.52 -31.29 0-360 101 \%
5 445.932 29.18 Pk 20.7 -29.3 20.58 46.02 -25.44 0-360 199 H
6 443.2316 29.18 Pk 20.7 -29.4 20.48 46.02 -25.54 0-360 299 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Qp - Quasi-Peak detector
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DATE: 11/8/2018
IC: 10161A-RDMB1

REPORT NO: 12509550-E7V1
FCC ID: C90-RDMB1

9.5. Worst Case 18-26 GHz

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

VERTICAL

C 27 5 £ 18:83:
IE':UL EMC / Sep 2818 g:83:31
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a Order Munker: 12589558
35 Client: SRAM
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|:r|‘xf25 H(=38)/ 3 87/ " Ptm?fgog‘:?-u-deo fute 9?' % Hori zorkal e " o e e > b
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REPORT NO: 12509550-E7V1 DATE: 11/8/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

18 — 26GHz DATA

Marker Frequency Meter Det T89 AF Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 19.781 37.46 Pk 32.6 -24.7 -9.5 35.86 54 -18.14 74 -38.14
2 21.199 37.52 Pk 33 -24.7 -9.5 36.32 54 -17.68 74 -37.68
3 24.542 383 Pk 34 -24.3 -9.5 38.5 54 -15.5 74 -35.5
4 20.272 375 Pk 325 -25.2 -9.5 353 54 -18.7 74 -38.7
5 22.532 37.48 Pk 334 -25.2 -9.5 36.18 54 -17.82 74 -37.82
6 25.007 37.38 Pk 34.2 -24.6 -9.5 37.48 54 -16.52 74 -36.52

Pk - Peak detector
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REPORT NO: 12509550-E7V1
FCC ID: C90-RDMB1

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

9.6. RECEIVER WORST-CASE BELOW 1GHz

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

FCC Part|3C 30-1888MHz . TST

ae UL Fremont Chamber I ZA1EB Oct 17 17:12
o ~adiated Emi ior
amber ! | 2389558
B5| AM
r EUT + Support Equipment
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.| g,
15 w-p*
38 “1HeE
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VERTICAL
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REPORT NO: 12509550-E7V1 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 65.5392 27.46 Pk 12.2 -31 8.66 40 -31.34 0-360 400 H

2 *123.3542 26.44 Pk 17.7 -30.6 13.54 43.52 -29.98 0-360 101 H

3 *73.5738 27.58 Pk 12 -31 8.58 40 -31.42 0-360 101 \Y

4 *130.7936 27.39 Pk 17.8 -30.6 14.59 43.52 -28.93 0-360 101 \Y

5 411.8275 26.59 Pk 20 -29.5 17.09 46.02 -28.93 0-360 199 H

6 447.1321 25.76 Pk 20.7 -29.3 17.16 46.02 -28.86 0-360 299 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12509550-E7V1 DATE: 11/8/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

9.7. RECEIVER Worst Case 1-18 GHz

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

i I‘UL Fremont,5m Chamber B 8 Oct 2B1B  22:18:13
il Radiated Emissions 3-Meters
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VERTICAL
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REPORT NO: 12509550-E7V1
FCC ID: C90-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-E7V1 DATE: 11/8/2018
FCC ID: C90-RDMB1 IC: 10161A-RDMB1

10. SETUP PHOTOS

ANTENNA PORT SETUP

12509550 ¢

RF ANTENNA PORT CONDUCTED
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REPORT NO: 12509550-E7V1 DATE: 11/8/2018
FCC ID: C90-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-E7V1
FCC ID: C90-RDMB1

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

X-ORIENTATION

[ el

Y-ORIENTATION

Z-ORIENTATION
END OF TEST REPORT
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