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FCC ID: C90-RDB1 IC: 10161A-RDB1

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 AIREA, BLE and ANT+ Radios
MODEL.: 12910
SERIAL NUMBER: 1113010066 (Conducted); 1113010068 (Radiated)
DATE TESTED: May 16 — 25, 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. All indications of Pass/Fail in this report are opinions
expressed by UL Verification Services Inc. based on interpretations and/or observations of test
results. Measurement Uncertainties were not taken into account and are published for
informational purposes only. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. 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:
T

e Y N, o

wJ ! -
DAN CORONIA GLENN ESCANO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 v04, ANSI C63.10-2013, 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, 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
<] Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1)
[X] 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)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through C are covered under ISED company address code 2324B with site
numbers 2324B -1 through 2324B-3, respectively. Chambers D through H are covered under
ISED Canada company address code 22541 with site numbers 22541 -1 through 22541-5,
respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://nist.gov/standards/scopes/2000650.htm.
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

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

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
\é\}/(olr'szttg%soeI\I;HagTated Dfsturbance, 315 dB
:/(\)/cirgg gﬁﬂsHeZRad?ated DTsturbance, 30 5.36 dB
\{\é%rgttgizgo%a&ﬁfd Dfsturbance, 4.32 dB
16000 10 26000 Mz | 4458

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

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

Frequency Peak Average
Range Mode Output Output Output Output
(MHz) Power Power Power Power

(dBm) (mW) (dBm) (mW)

2405 - 2480 AIREA 2.96 1.98 2.72 1.87

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna Johanson Technology, 2450AT42B100E, with a maximum
gain of 0 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 and above 18GHz were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, Z, it was

determined that Z orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Z orientation.
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

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 a 7.4v, 2.2wh Li-lon battery. The iPod Touch wirelessly sends
commands to the EUT.

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: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

6. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v04, Section 6.

6 dB BW: KDB 558074 D01 v04, Section 8.1.
99% BW: ANSI C63.10-2013, Section 6.9.3.
Output Power: KDB 558074 D01 v04, Section 9.2.3.2.

Power Spectral Density: KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.1 a)

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

Band-edge: KDB 558074 D01 v04, Section 12.1.
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REPORT NO: 12292087-E2V2
FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

7. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer | Model ID No. | Cal Date Cal Due

Spectrum Analyzer Agilent N9030A T1454 | 01/08/18 | 01/08/19

Spectrum Analyzer Agilent N9030A T1466 | 04/16/18 | 04/16/19

Antenna, Biconolog, 30MHz- Sunol Sciences | JB1 T130 10/16/17 | 10/16/18

2000MHz

Antenna, Horn, 1-18GHz ETS Lindgren 3117 7862 06/09/17 | 06/09/18

Antenna, Horn, 1-18GHz ETS Lindgren 3117 T863 06/09/17 | 06/09/18

RF Preamplifier, 10kHz - 1GHz HP 8447D T15 08/14/17 | 08/14/18

RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T1165 11/25/17 11/25/18
25-5-42

RF Preamplifier, 1 - 18GHz Miteq AFS42-00101800- T493 04/03/18 | 04/03/19
25-5-42

Antenna, Active Loop 9kHz — Com-Power AL-130R T1866 | 10/10/17 | 10/10/18

30MHz

Antenna, Horn, 18-26GHz ARA MWH-1826G T89 01/18/18 | 01/18/19

Spectrum Analyzer Keysight N9030A T1113 | 12/21/17 | 12/21/18

RF Preamplifier, 1-26GHz Agilent 84498 T404 07/23/17 | 07/23/18

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 8.2, Mar 21, 2018
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

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)
AIREA 1.000 1.000 1.000 100.00% 0.00 0.010

DUTY CYCLE PLOTS

DUTY CYCLE AIREA

# Agilent 17:34:31 May 17, 2018 RL |Freq/ChanneI
APwE.2(032118),39805, Conducted B a Mkr2 802 ms Center Freq
Ref 20.2 dBm #Atten 30 dB 8.13 dB 5 44000086 Cha

#Peak | |

o [ ]

18 StartFreq

dB/ 2.44000800 GHz

Offst

8.2

dB StopFreq
2.44000800 GHz

CF Step
PR 5.00080888 MHz
vy Auto Man

™~

Center 2.440 A0@ GH Span @ Hz
Res B 8 Mz WEH 50 Mz Sweep 100 ns (1061 prs) || , Fred DfFset
Marker Trace Type ® Axis Amplitudea )
1R 1 Tima Y.2E7 me 1.43 dBn
1 s Ti 88.2 8.8 dB :
2R I Tine 18 ne 1.31 dEm Signal Track
Za 5] Tina £8.2 ns B.12 dB On Off]
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MH2z)
Low 11 2405 2.2468
Middle 18 2440 2.2541
High 26 2480 2.3062
i Aglent 17:41:36 May 17, 2018 L Freq/Channel % Agilent 17:49:29 May 17, 2018 L Freq/Channel
| ] |
Th Freq  2.405 o7z Trig Tros || , Gomeer Freq Th Freq 244 Ofz Trig Tres || , Gonter Fred
Occupied Bandwidth Averages: 20 I Occupied Bandwidth |Hveragea: 20 I |
| Start Freq | Start Freq)|
APYE.20032118),39005, Conducted B 2-4D25A000 Bz APv8.2(832118),39005, Conducted B 243750020 B2
Ref 28 dBm #Atten 39 dB Ref 26 dBm #Atten 30 dB
#Samp T Stop Freq WSamn T T T Stop Freq
Log | 2.40756000 GHz Log \ \ | 244250800 GHz
10 1 i ———
B/ R e CF Step| | [/ Tk LA L Ra Y CF Step
Offst | S i ki 3 506.000000 kHz Offst > e 500.000008 kHz]
0.2 | Arr YT T | e Man 0.2 | IR T )| Buto Man
B ! AR — | (g ! IR —_—
[ I I } ! Freq Offset, } } I Freq Offset]
Center 2.405 060 GHz Span § Mz || O He| | |center 2.446 666 GHz Span 5 Mz || & Ha
4Res BH 36 kHz #UBH 110 kHz #Sweep 100 ms (1061 prs) #Res BH 36 kHz #YBH 116 kHz #5weep 100 ms (1001 pts)

. § - - Signal Track . . - - Signal Track
Occupied Bandwidth Occ BH ¥ Pur  39.00 ¥ |[fon 0] Occupied Bandwidth Occ BH % Pwr  99.60 1 |fo, OFf
22468 MHz x dB -26.60 dB 22541 MHz ® dB -26.00 dB

Transmit Freq Error -25.2908 kHz Transmit Freq Error -23.255 kHz
% dB Bandwidth 3.227 MHzx % dB Bandwidth 3.298 MHzx
|
3% Agilent 17:58:50 May 17, 2018 L Freqg/Channel
| ]
Th Frea 245 Gz Trig Free Zfemer FrG"ig
Occupied Bandwidth [Averages: 20 | ]
| Start Freq|
APw8.20832118),33005, Conducted B 247750000 GHz
Ref 26 dBm #fAtten 38 dB
#Samp T T T StopFreq
Log | | | 2.48250008 GHz
10 N .
B/ POTTEN (1 ALl AL tep
Offst [ Rl e 500.000000 kHz
0.2 |l WY ) [Aute Man|
B | | —
i ] | Freqoffset
Center 2.069 008 Gliz Span & Mz || Hz
#Res BH 36 kHz #UBH 116 kHz #Sweep 100 ms (1001 pts)

. . - - Signal Track
Occupied Bandwidth Occ BH % Pur  98.60 7 |llop OFf]
2.3062 MHz ® dB  -26.00 dB

Transmit Freq Error  -27.951 kHz
® dB Banduidth 3.495 MHz*

HIGH CHANNEL
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REPORT NO: 12292087-E2V2
FCC ID: C90-RDB1

DATE:

6/27/2018

IC: 10161A-RDB1

8.3.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

RSS-247 5.2 (a)

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

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHZz) (MH2z) (MHZz)
Low 11 2405 1.398 0.5
Middle 18 2440 1.491 0.5
High 26 2480 1.428 0.5
# Agilent 17:40:59 May 17, 2018 L Freq/Channel % Agilent 17:48:55 May 17, 2018 L Freq/Channel
AP w8.20032118),39885, Conducted © a Mkl 1.398 MHZ APvB.2(032118,39005, Conducted B a Mkl 1.491 HHZ]
Ref 30 dBm WhAtten 48 dB —a.032 ds ||  Center Freq Ref 36 dBn #Atten 48 dB -a328 o || Genter Freq
Poak 2.46500000 GHz \Poak 2.4 GHz
Log Log
18 Start Freq 10 Start Freq|
B/ 240350009 GHz| dB/ 2.43850008 GHz|
0ffst (Offst
0.2 0.2
B " . Stop Freq 4B " " Stop Freq
0 P 3 2.40650800 GHz, ol & > 2.44150000 GHz]
o CF step| | i) CF Step
PAva HS@@.@@@@@@ i;de sPhvg 93@@.%@@@@ lr<4Hz
20 \Fun Gl I |fue il
ML 52 | ML 52
3 he @.Freq 0ffsmHe§ o3 Fo @.Freq Offsﬁ:
AA AR
£0f) £
50k Signal Track| Ll Signal Track|
S ! On Off] St n O
Center 2.405 BOG GHz Span 3 MHz Center 2.446 000 GHz Span 3 MHz
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts) #Res BH 100 kHz #BH 388 kHz Sweep 1 ms (1081 pts)
|
i Agilent 17:57:37 May 17, 2018 L Freq/Channel
AP8.2(032118),39885, Conducted B a Mkrl 1.428 MHZ
Ref 36 dBm Wfitten 48 dB o.015 5 || CenterFreq
4Peak 2.4 GHz
Log
10 Start Freq
dB/ 2.47850008 GHz
Offst
0.2
B iR 1 Stop Freq
ol o & 2.48150000 GHz
6.6 top
dB
*ngg 300.006000 kHz
A LM Man
ML 52 Freq Offset
53 FS a Hz
AA
£0F)
500k Signal Track|
Swp n i
Center 2.480 000 GHz Span 3 MHz
#Res BH 108 kHz #UBH 308 kHz Sweep 1 ms (1001 pts)
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

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: 39005 RA
Date: 5/18/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 11 2405 2.91 30 -27.09
Middle 18 2440 2.96 30 -27.04
High 25 2475 2.83 30 -27.17
High 26 2480 -4.65 30 -34.65
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REPORT NO: 12292087-E2V2

FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

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: 39005 RA
Date: 5/18/2018
Channel Frequency AV power
(MHz) (dBm)
Low 11 2405 2.71
Middle 18 2440 2.72
High 25 2475 2.70
High 26 2480 -5.82
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

8.6. POWER SPECTRAL DENSITY
LIMITS
FCC §15.247 (e)
RSS-247 (5.2) (b)

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

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 11 2405 -11.735 8 -19.74
Middle 18 2440 -11.178 8 -19.18
High 26 2480 -11.336 8 -19.34
H Agilent 17:44:46 May 17, 2018 L Freq/Channel 3 Agilent 17:53:04 May 17, 2618 L Freq/Channel
APw8.20032118),39005, Conducted B Mkrl 2.485 845 GHz APv8.2(832118),33005, Conducted B Mkrl 2.440 933 GHz
Ref 26 dBn whitten 30 dB 11.735 dbn || Center Freql | jo.; o5 gap #tten 30 dB ~11.178 dgn || Center Freq
bk 2.48500009 GHz Posk 2.4 GHz
Log Log
10 Start Freq 10 Start Freq|
dB/ 2.40350009 GHz| dB/ 2.43850008 GHz]
0ffst Offst
1
SE‘? & Stop Freq 352 Stop Freq|
ol 2.40650009 GHz| ol 2.4415690@ GHz|
i oF step| | |52 CF Step)
Py 93?@.@@@@@@ ;HZ WPRYG —T RS?@.@@@@@@ IF'IHZ
100 B = | Lo S =
M1 52 Ml 52
53 Fo | Ea.Freq fostHei 3 Fs la.Freq Uffstﬁ:
an | AA
£ £01:
f>(533k | Signal Track f>(5)@k Signal Track
Swp ! On 0ff Swp On 0ff
]
Center 2.405 000 GHz Span 3 MHz Center 2.440 000 GHz Span 3 MHz
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz #VBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
|
LOW CHANNEL MID CHANNEL
i Agilent 18:61:52 May 17, 2018 L Freq/Channel
AP8.20032118),39085, Conducted B Mirl 2.479 895 GHz
Ref 20 dBn Whtten 30 dB ~11.336 dBn || Center Freq
4Peak 2.4 GHz
Log
16 StartFreq
dB/ 2.47850008 GHz
gfgat
B 5 Stop Freq
ol 2.481500088 GHz
el CF Step)
PAVG HS@@.@@@@@@ b‘Hz
100 (it kil
ML 52 Freq Offset
53 FS i Hz
AA
f;%k Signal Track|
Swp On OFf
Center 2.430 660 GHz Span 3 MHz
#Res BH 3 kHz #YBH 9.1 kHz  Sweep 318.3 ms (1081 pts)
HIGH CHANNEL
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 12292087-E2V2
FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

RESULTS

% Agilent 17:45:21 May 17, 2018 L Freq/Channel 3% Agllent 17:46:23 May 17, 2018 L Freq/Channel
AFB.2(037118), 39605, Conducted B Whrl 2.404 59 GAZ APvB.2(032115), 39005, Conducted B Wird 24.959 G
Ref 28 dBm WAtten 36 dB -1.22 den ||, Center Freq Ref 38 dBn #Atten 48 dB -39.701 den || . Center Freq
boak B GHz \Pook I 130156000 GHz]
Log a Log ‘
10 Start Freq 10 T Start Freq
dB/ —' 2.39500008 GHz B/ 5 30, MHz
Dfat 0ffst
6.2 6.
B “ Stop Freq 4B Stop Freq
o || 240500608 cHz o — 2. Ghz
ot T cFste| | |42 HI - CF Step)
o 1.60000000 Mz R s il \ \ | \ 2.59706000 GHz]
#rivg Futo Man #rHug | | | | | | | Buto Man
Center 2.400 80 GHz Span 18 MHz Start 30 MHz Stop 26.008 GHz
+Res BH 100 kHz WUBH 308 kHz Sheen 1 ms (1001 prs) |[ o Freq Offsﬁg WRes BH 108 kHz ABH 300 kHz  Sweep 2452 5 (3192 prs) | Freq OffEﬁg
Marker  Trace Type W Az Amplitude . Marker  Trace Type W fxis Anplitude .
1 1 Freg 2.484 89 GHz -1.22 dBm 1 (9] Freg 2.485 GHz -2.24 dBn
Pod o omeE SRR [eewme || 2@ s dEE SHE | somer
u ’ i On Off] ] 15 Fre: 24,389 BHz 30,78 dBn On Julii
|

LOW CHANNEL 11 BANDEDGE

OUT-OF-BAND LOW CHANNEL 11

% Agilent 17:54:06 May 17, 2018 L Freq/Channel % Agilent 17:55:38 May 17, 2018 L Freq/Channel

APvE.2(832118),39085, Conducted B Mkrl 2.439 72 GHz APvB.2(032118,39005, Conducted B WMkrd 24.957 GHz

Ret 20 dEm whitten 30 dB 1.01 b || CENter Fregl | oot g dan #fitten 40 dB 20,643 dEm || Center Freq

Poak 2. GHz \Pok I 13.6156000 GHz]

Log Log ‘

10 N Start Freq 10 1 Start Freq

dB/ <& 243500008 GHz| dB/ 3a. MHz

0ffst (Offst

0.2 0.2

B Stop Freq 4B Stop Freq

2.44500009 GHz| 26. GHz

D‘19 ] D|19 ] 3

En CF Step B I : : CF Step|

Jeie L. Ml | Lppug e e it ] 2.59700880 GHz
o o I N | g e

M1 s2) Start 30 MHz Stop 26,000 GHz

33 Fs I| a Freq Offseg uRes BH 100 kHz ABH 300 kHz  Sweep 2452 5 (3192 prs) | Freq OffEﬁg

Joral Marker  Trace Type W iz Anplitude }

gio: D8 o pme e

>50k | Slgnal Tra°k 3 a5 Freg 71320 GHa a1 don Signal Track

Snp | On 4 €8] Freq 24.957 BHz -48.55 dbn On Off
|

Center 2.448 80 GHz Span 18 MHz

#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 pts)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL 18

i Agllent 18:02:49 May 17, 2018 L Freq/Channel % Agilent 18:03:44 May 17, 2018 L Freq/Channel
AFB.2(037118), 39605, Conducted B Wil 2.458 22 GRZ APvB.2(032115), 39005, Conducted B Wird 25014 G
Ref 28 dBm WAtten 36 dB 0.32 dbm || . CeNter Freq Ref 38 dBn #Atten 48 dB -19.475 den || | Center Freq
boak 2.48350000 GHz \Pook I 130156000 GHz]
Log A Log ‘
10 Start Freq 10 1 Start Freq|
dB/ 247856000 GHz B/ 30, MHz
Dfat 0ffst
6.2 6.
B z Stop Freq 4B Stop Freq
o 2 48550006 GHz o | 2. Ghz
O
déS{? CF Step dé3'7 Ll d el : CF Step
e 1.60000000 Mz I | \ \ | \ 2.59706000 GHz]
[futo Man [ L1 \ \ | \ [Futo Men
Center 2.483 50 GHz Span 18 MHz Center 13.015 GHz Span 25.97 GHz
+Res BH 100 kHz WUBH 308 kHz Sheen 1 ms (1001 prs) |[ o Freq Offsﬁg WRes BN 108 kHz ABH 300 kHz  Sweep 2452 5 (3192 prs) | Freq OffEﬁg
Marker  Trace Type W Az Amplitude . Marker  Trace Type W fxis Anplitude .
1 1 Freg 2.4808 22 GHz .32 dBm 1 (9] Freg 2.488 GHz 8.29 dBm
2 1y F 2.483 B8 GH: -37.65 dB i 2 [&5] Fi 4,968 GH. -51.684 dB i
3 1) FE; 2.483 56 EH; -42.84 dE'l: SIQnaI Track 3 (5] F:z; 7.448 EH; -49.96 dE’rx SIeral Track
On Off] ] 15 Freq 25.814 BHz -48.47 dbn On Julii
|

HIGH CHANNEL 26 BANDEDGE

OUT-OF-BAND HIGH CHANNEL 26
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REPORT NO: 12292087-E2V2

FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL 11)

HORIZONTAL RESULT

| SUL Fremont, Sm Chomber A 2818 May 22 17:59:44

Restricted Bandedge

Project Number:!2292887
s . |C1 ient : SRAM
Config:EUT Only
Mode : Sramlink 2485 H
185 } i i i i | Tested by: 16869 0G
o= i~
a5 n
A
|
85 |
- I
E i Lo I ll
3 75 I
4 /R

Average Limit CdE ‘m /
55 -
= \/“/“ | b h\'ﬁ\\
M W
"‘51 " " % " ﬂ“'“ r MWJM’.%MMM'“.‘ iy T A L“."x " [T L,\‘n e '-A‘w IH-M i Ilqlf-" "
; EI
i B
oy b gt i P b b g Pyt
2. 31 18 . 5MH=z/ e
Freguency (GHz]
T e B DR e BB B Bk e B R R e 5 B
Low CH Bondsdge = H.TST Rev 9.5 B3 Moy 2018
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.39 39.27 Pk 31.8 -23.4 0 47.67 - - 74 -26.33 138 116 H
2 *2.39 40.76 Pk 31.8 -23.4 0 49.16 - - 74 -24.84 138 116 H
3 *2.39 29.04 RMS 31.8 -23.4 0 37.44 54 -16.56 - - 138 116 H
4 *2.39 29.42 RMS 31.8 -23.4 0 37.82 54 -16.18 - - 138 116 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

VERTICAL RESULT

. oL Fremont,5m Chamber A 2818 Moy 22 18:608:28
25
Restricted Bandedge
- Project Number: 12292887
| Client:SRAM
Config:EUT Only
Mode: SremLink 2485 _U
185! Tested by: 16865 06
a5
85
£ ‘ dBUU/
> 75
3
@
o
65
S5l Average Limit (dBul/m : . Y
: / e
] i Mty
y b \‘L«'Jr-»‘v“l"r' Y
A5 Lot bkt s dadanailbonstosnal macahonn e iagiam sty o ombp skttt aMinion iyt oAt b i
: : 3
; =)
35 ; I —— : i
2.1 8. 5MH=z/ 2.415
Frequency (GHz)
Rarga (642) FEUUB Ref/Rttn  Det/fvg Tuge Suesp Pla $Gupa/fode  Poaition Range (&) REU/EI Aef/fttn  Det/Avg Tups Sumep Pia  SSupe/fode  Pasition
Low CH Bandsdgs - U TST Rev 9.5 B3 Hay 2616 | |
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) | (dBuv/m) (dBuv/m) (dB)
2 *2.386 39.35 Pk 31.8 -23.4 0 47.75 - - 74 -26.25 203 109 Vv
1 *2.39 37.47 Pk 31.8 -23.4 0 45.87 - - 74 -28.13 203 109 Vv
3 *2.39 28.84 RMS 31.8 -23.4 0 37.24 54 -16.76 - - 203 109 A
4 *2.39 28.48 RMS 31.8 -23.4 0 36.88 54 -17.12 - - 203 109 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292087-E2V2

FCC ID: C90-RDB1

DATE: 6/27/2018
C: 10161A-RDB1

BANDEDGE (HIGH CHANNEL 25)
HORIZONTAL RESULT

| )_)U_ Fremont,5m Chamber A 2818 May 23 82:082:2
- Restricted Bondedge
Project Number: |2292B87
13 |Client :SRAM
Config:EUT Only
Mode ! Sramlink CHZ5 3135 H
185 | Tested by: 16869 0G
7
I
g5
e /
/
85 At
- fh
E / \l
= i — / L O et oo O OO SO SOVt SO
; /A
S W
LY i
4 £ Average Limit dBul/m)
¥, -
W _M
.‘-g‘ W,\\L.u e '...I.u A O AT " Lok b Btk il o (Y T Y T TR T VA (TN | e
- e d bl & i Wifson KA/ At L
e .;'m‘ Wy,
35 T etk obeeretadete ok i Ty e e T e T e a8 el
> 46 8. 3MH=/ 2.563
Frequency (GHz)
Rar Fef/Ritn  Dat/fvg Type Seatp Fts d5ups/fods FPosilion | Range (GHz) U/ Ref/fttn  Dst/fvg Tgpe Pty  Ssupw/thds  Fosition
1:2 189/12  FEAK/Far AugURNG)  Tnsec(futo) 608D  NAXH 34 degs H f 1 o/ Par Bug(RH 3 1ABTALG g
High CH Bandedgs - H.TST Rev 9.5 B3 Moy 2818
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.484 45.84 Pk 323 -23.3 0 54.84 - 74 -19.16 34 108 H
2 *2.484 46.51 Pk 323 -23.3 0 55.51 - - 74 -18.49 34 108 H
3 *2.484 36.09 RMS 323 -23.3 0 45.09 54 -8.91 - 34 108 H
4 *2.484 38.25 RMS 323 -23.3 0 47.25 54 -6.75 34 108 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12292087-E2V2

FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

VERTICAL RESULT

| )‘)U_ Fremont,5m Chamber A 2818 May 23 82:18:38
- Restricted Bondedge
115
Mode:Sranlink CTHZ5 3135 _U
185 | Tested by: 16869 0G
95
85
i
3 i —
@
o
65
f = Limit CdBulU/
55
£
&,
45
35
2.46 1@ . 3MH=/ 563
Freguency (GHz]
Rangs (6 RBUAEl Ref/fitn  Det/fvg Type Suosp Fta fiwpa/fode Fosilion | Range (aHiz) ROU/GU Ref/ftn  Det/Avg Type s Wups/thds +
High CH Bendsdgs - U.TST Rev 9.5 B3 Moy 2018
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dB)
1 *2.484 39.75 Pk 323 -23.3 0 48.75 - 74 -25.25 18 103 A
2 *2.484 40.6 Pk 323 -23.3 0 49.6 - - 74 -24.4 18 103 A
3 *2.484 29.64 RMS 323 -23.3 0 38.64 54 -15.36 18 103 v
4 *2.484 31.01 RMS 323 -23.3 0 40.01 54 -13.99 18 103 A

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

RMS - RMS detection
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REPORT NO: 12292087-E2V2
FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

BANDEDGE (HIGH CHANNEL 26)

HORIZONTAL RESULT

UL Fremont,5m Chamber A 2818 Moy 22 18:468: 16
i Restricted Bondedge
P 1 Number: 12292887
15 Clantsran
Config:EUT Only
Mode:Sramlink CH2E 34 _H
185 Tested by: 16869 06
L T S S ST S-S S SR SOOI ORE SOOI,
Fﬂ\
)
. S O SO S N
85 T
[
E !
3 75 {l ........
@ [
’ J
65 fl
i’ : verage Limit 1Bl
55 | §
S %
45WWM"M M " bl TR APRTRTIA a0 ot it Kb bt B sl Al b L sl A
" - rog L AN ottt AU I Wdrdd AR
/ w
i W, )
Tl b i e | gttt [ Johit st i i PN WY .
IS5ty At M AN 7 A e s M A AT i AT A it s g g Yl
2.46 1@, 3MH=/ 2.563
Frequency (GHz2
Rarge (GHz] [ Ref/ftln  Detifvg Type Swemp Pla  #supsifode  Position fange (G2 REU/LE Rei/fitin  Det/Avg Tgps Suezp Ptz #oupe/Mode  Position
112, 46-2,563 WN-638) /M 10912 PEAK/Fur Avg(RMS)  Tnsec(Aulc) BB HRAH 215 degs 149 %-2.56 He-fef I U FugCRY 6 1BOTA 15 14
High CH Bancdsdgs - H.TST Fev 9.5 B3 Hay 2018
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m) (dB)
1 *2.484 51.71 Pk 323 -233 0 60.71 74 -13.29 215 149 H
2 *2.484 51.78 Pk 323 -233 0 60.78 - 74 -13.22 215 149 H
3 *2.484 43.52 RMS 323 -233 0 52.52 54 -1.48 215 149 H
4 *2.484 42.99 RMS 323 -233 0 51.99 54 -2.01 215 149 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

VERTICAL RESULT

_2UL Fremont,5m Chomber A 2818 Moy 22 18:48:17
25
Restricted Bandedge
- Project Number: 12292887
15 Client : SRAM
Config:EUT Only
Mode:Sramlink CH26 34_U
185! Tested by: 16869 06
a5
85
£
> 75
i
@
o
65 1
/ - .
/ ? Avercoe Limit CdBuls/m)
55 y a g
I b
I '
8 e,
45 Mg RTSTITTY i =] oty oo e Moo i oo ook e o
35|
2.46 18 3MH=/ ' 2.563
Frequency (GHz)
Farge (5H:) FE/UE Ref/Blin  Deb/fvg Tyge Sweep Pls #5ups/Mode  Posilion Fange (=) REU/BH Ref/Btln  Det/fvg Tupe Sueep Ptz Houps/Mode Pasition
High CH Bardsdgs - U.TST Rev 9.5 B3 Hay 2818
Trace Markers
Marker Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Corr Reading Limit (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dB) (dBuV/m) (dBuv/m) (dB)
1 *2.484 46.48 Pk 323 -23.3 0 55.48 - - 74 -18.52 241 198 A
2 *2.484 46.64 Pk 323 -23.3 0 55.64 - - 74 -18.36 241 198 A
3 *2.484 37.64 RMS 323 -23.3 0 46.64 54 -7.36 - - 241 198 A
4 *2.484 38.08 RMS 323 -23.3 0 47.08 54 -6.92 - - 241 198 A

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL 11 RESULTS

H‘JLL Fremont,5m Chomber A 26818 May 22 23:58:15

Rodiated Emissions 3-Meters

. ; Project Number: 12292887
1a i Cl fent : SRAM

Config:EUT Only

Mode : SromlLink 2485

05 Tested by: 16869 06
85
Limit CdBul/n
75
G ‘
19O Y O S R — L
@ H
o ¢
= Avg Limit dBul/m)
55 =
3
z
N o
Tidpare Sl
P
! [5] 18
Frequency (GHz)
[ FRange (@i} FEIABU Ref/Attn  Det/vg Type Suop Pta  Toups/fode Position | Range (@) FEU/0BU Rel/Bitn  Doljfvg Type Swop Pl Soups/tods  Position
1 IH-68)/38k 187718 PERK/Pur RegOS)  Tlesscliuto) EB3B  MKH B-368gs H 1 1HC-GBI/ 30k 67 Ek/Fur fvg(RIS)  Slnsec(iutol I8k M i 36fidegs N
FCC Port1SC 2.46Hz RSE.TST Rev 9.5 B3 Moy 2018
1 bU, Fremont, 5m Chamber A 26818 May 22 23:58:15
Rodiated Emissions 3-Meters
- i Project Mumber: 12292887
18 i Cl ient:SRAN
Config:EUT Only
Mode: Sromlink 2485
gsl Tested by: 16069 06
85
Limit CdBul/n
75
G
3 65 . fo
o
z ¢
= Avg Limit Bul/m)
55 =
B
[
45 :
P 5
i @
L ISP AR Y oo i OO TR e . T ITER LT e od S DO SO
T I S S SN SO S
! [5] 18
Frequency (GHz)
[ Fange (@i} FEIABU Ref/Attn  Dat/vg Tupe Suop Pta  Towps/fode Position | Range (@) FEU/0BU Ref/Pitn  Dolifvg Type Swop s oups/tods  Fosition
FCC Port1SC 2.46Hz RSE.TST Rev 9.5 B3 Moy 2018
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REPORT NO: 12292087-E2V2
FCC ID: C90-RDB1

DATE: 6/27/2018

IC: 10161A-RDB1

Radiated Emissions

Frequency Meter Det AF 7862 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
*4.811 41.49 PK2 34.2 -27.2 0 48.49 - 74 -25.51 51 102 H
*4.809 334 MAv1 34.2 -27.2 0 40.4 54 -13.6 - - 51 102 H
*4.809 40.18 PK2 34.2 -27.2 0 47.18 - 74 -26.82 133 161 A
*4.811 31.64 MAv1 34.2 -27.2 0 38.64 54 -15.36 133 161 v
1.93 36.34 PK2 31.2 -23.2 0 44.34 29 112 H
2.043 37.49 PK2 314 -23.4 0 45.49 266 192 A
15.185 31.71 PK2 39.8 -18.1 0 53.41 247 187 A
15.243 31.99 PK2 39.8 -18.1 0 53.69 99 300 H

* - 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: 12292087-E2V2
FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

MID CHANNEL 18 RESULTS

| Wbu_ Fremant, Sm Chomber A 2818 May 23 9a:48:88
Radiated Emissions 3-Meters
; ; Project Number: 12292087
105 : H Cl ient: SRAM
: : Config EUT Only
Mode :Sremlink 2448
05 Tested by: 16859 0G
85
Peak Limit CdBul
75;
G
I .- D i i, kAo
@ |
g ;
= Avg Limit (dBul/ 3
4
v
SO OOSO U OSSOSO SOUUOs SESOOOOOOOO SRS SOUSUUUOUSUSOO OSSOSO USRS SO
| 5] 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Pis ¥opafode Position | Range (@) REU/UB Ref/Bitn  el/Avg Tops [T Pis  HSupe/tbd  Fosition
1t 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 1MC-beB)/ 0k 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2. 4G6H= RSE.TST Rev 9.5 B3 Moy 2618
| Wbu_ Fremant, Sm Chomber A 2818 May 23 9a:48:88
Radiated Emissions 3-Meters
Project Number: 12292887
185 Client:SRAM
Config:EUT Only
Mode :Sremlink 2448
05 Tested by: 16859 0G
85
Peak Limit (dBul/m
75;
e
3 63
@
T
= Avg Limit (dBulU/m
55 =
=]
Q
45 5
2 (=]
a,
o T T i T T i R o L e
25
| 5] 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis ¥opafode Position | Range (@) REU/UBU Ref/Bitn  el/Avg Tops T Pis  HSupe/tb  Fosition
FCC PartiSC 2. 4G6H= RSE.TST Rev 9.5 B3 Moy 2618

VERTICAL
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REPORT NO: 12292087-E2V2

FCC ID: C90-RDB1

DATE: 6/27/2018

IC: 10161A-RDB1

Radiated Emissions

Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
*4.881 42.33 PK2 341 -26.7 0 49.73 - 74 -24.27 67 104 H
*4.881 34.55 MAv1 34.1 -26.7 0 41.95 54 -12.05 - - 67 104 H
*4.881 41.94 PK2 34.1 -26.7 0 49.34 - - 74 -24.66 139 387 v
*4.881 33.66 MAv1 341 -26.7 0 41.06 54 -12.94 139 387 A
2.03 37.18 PK2 314 -23.4 0 45.18 208 150 H
2.054 36.72 PK2 314 -23.5 0 44.62 215 284 v
10.138 32.58 PK2 37.4 -19.3 0 50.68 10 400 H
13.979 32,51 PK2 39.4 -18 0 53.91 275 323 A

* - 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: 12292087-E2V2
FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

HIGH CHANNEL 26 RESULTS

Hbu_ Fremant, Sm Chomber A 2818 May 23 a1:19:26
Radiated Emissions 3-Meters
Project Number: 12292887
185 Client:SRAM
Config:EUT Only
Mode :Sremlink 2488
05 Tested by: 168659 0G
85
Peok Limit (dBul
75;
G
I N . A, T i
@
T
= Avg Limit (dBul/m)
55 SOOIV ORST SOV USSURTSTOTON FCVNCISTUStOers | NOTUPCICTRIOTe SOSCOTVOTOTURESTEPRTOts WUTOSTUNDSIrVEIOs FOUCIOTFIUSOTONN VEVLUROTOOTs TR
4
e
W
SO OOSO U OSSOSO SOUUOs SESOOOOOOOO SRS SOUSUUUOUSUSOO OSSOSO USRS SO
| 18 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Pis ¥opafode Position | Range (@) REU/UB Ref/Bitn  el/Avg Tops [T Pis  HSupe/tbd  Fosition
1 1M(-525) /30 748 PEAK/Fur Rvg(HS)  Tlesec(futo) E8A0  MAXH B-360degs H 1 1MC-beB)/ 0k 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2. 4G6H= RSE.TST Rev 9.5 B3 Moy 2618

HORIZTONAL

Hbu_ Fremant, Sm Chomber A 2818 May 23 a1:19:26
Radiated Emissions 3-Meters
Project Number: 12292887
185 Client:SRAM
Config:EUT Only
Mode :Sremlink 2488
05 Tested by: 168659 0G
85
Peok Limit (dBul
75;
e
365 S
@
T
= Av imit CdBul
55
5 5
45 2 g
E ol
o R T T TR | aiiias ™ ity il S SRR S
25
| 18 18
Frequency (GHz)
Range (G} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis ¥opafode Position | Range (@) REU/UBU Ref/Bitn  el/Avg Tops T Pis  HSupe/tb  Fosition
FCC PartiSC 2. 4G6H= RSE.TST Rev 9.5 B3 Moy 2618

VERTICAL
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REPORT NO: 12292087-E2V2

FCC ID: C90-RDB1

DATE: 6/27/2018

IC: 10161A-RDB1

Radiated Emissions

Frequency Meter Det AF T862 Amp/Cbl/Fltr/Pad DC Corr Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuv) (dBuv/m) (dB)
*4.961 44.76 PK2 34.2 -27.4 0 51.56 - - 74 -22.44 73 107 H
* 4,959 36.83 MAv1 34.2 -27.4 0 43.63 54 -10.37 - - 73 107 H
*4.961 43.94 PK2 34.2 -27.4 0 50.74 - 74 -23.26 159 110 v
*4.959 35.43 MAv1 34.2 -27.4 0 42.23 54 -11.77 - 159 110 A
1.956 36.75 PK2 314 -23.2 0 44.95 31 177 H
2.006 37 PK2 314 -23.3 0 45.1 321 207 v
6.397 34.93 PK2 35.8 -24.1 0 46.63 223 332 H
6.678 34.51 PK2 35.6 -24 0 46.11 102 232 A

* - 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: 12292087-E2V2 DATE: 6/27/2018
IC: 10161A-RDB1

FCC ID: C90-RDB1

9.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

FACE ON AND FACE OFF PLOTS

oL Fremont,S5m Chomber A 25 May 2H18 19:58:53
3 . . .

136

RF Emissions
Project Number: 122920887
Client:SRAM

Config:EUT Only
Mode:lorst Cose

Tested by: 16869 06

Peok Limit CdBul/m)

Limit

e,
P b 1,

1
Frequency (MHz2
REU/UB | Fange () FEUAEY Ref/Rttn  Det/Avg Tupe
|8C-XB
18kC-3eb) 67/
19C-2B)/ 30k 178

Rev 9.5 B1 Jul 2816

FCC 15.2A9 Below 38MHz .TST

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.

Page 34 of 42

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: 12292087-E2V2
FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

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 05745 40.45 Pk 14.4 1 -80 -25.05 52.4 -77.45 324 -57.45 0-360
1 .05747 37.68 Pk 14.4 1 -80 -27.82 52.4 -80.22 324 -60.22 - - - - 0-360
2 125297 42.76 Pk 13.8 1 -80 -23.34 - - 39.55 -62.89 19.55 -42.89 0-360
6 .28272 41.87 Pk 13.8 1 -80 -24.23 38.59 -62.82 18.59 -42.82 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Chl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)
3 1.04195 30.59 Pk 14.3 2 -40 5.09 27.27 -22.18 0-360
7 1.20885 27.64 Pk 14.3 2 -40 214 25.98 -23.84 0-360
8 9.43767 25.37 Pk 14.5 .5 -40 .37 29.5 -29.13 0-360
4 9.67504 16.52 Pk 14.6 4 -40 -8.48 29.5 -37.98 0-360
Pk - Peak detector
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

9.4. WORST CASE BELOW 1 GHz

9KUL Fremont,Sm Chomber A 2818 May 22 14:52:25
Rodioted Emissions - 3 Meters
Project Number: 122320887
B5 i Client:SRAM
Config:EUT Only
Mode: SRAMLink_Worst Case
75 Tested by: 18629 RL
E5
55¢- S
HE ’_
=
3 A5 apk T TA L R =
m
T
35~ :
25 : H WM
i, i %
g 3 A f =
1 5 . % %’”J&I‘I L Y B
S
34 188 1888
Frequency (MHz)
Forge () A Raf/ftin  Det/fvg Tupe Toop Pia  Foups/fode  Position Tonge OHD) R/ Rei/fitn  Dot/ivg Tgpe Twotn Pis #oupe/fode  Popition
113208 12i-6B/H TI/IE PERKALogPur—lidec Insecthute) 498 MAKH B-3fcegs H | 3:206-1380 PBi-BBI/IN BB PERULogar-Uides Jmeclstc) 8088 PAIH B-Fdegs H
FCC PartiSC 38-1BAHz . TST Rev 9.5 83 Hay 2818
9KUL Fremont,Sm Chomber A 2818 May 22 14:52:25
Rodioted Emissions - 3 Meters
: : Project Number: 12292887
B5 i pre Client:SRAM
Config:EUT Only
Mode: SRAMLink_Worst Case
75 Tested by: 18629 RL
65
550
s
=
3 A5 apk T TA L R
m
T
35~ f
MM
25|y - : —
Vet 25 O aal :
15 e 3 i MMWW*“"“MW
e A‘p‘\..‘.*.,..\“_dv‘"
S
34 188 1888
Frequency (MHz)
Forge () A Raf/Rtin  Det/fvg Tupe Toop Pla  Foups/fods  Position Tango OHD) REUABH  Ref/iitn Detfivg Tapo Tooon Fio Fomolod  Foition
FCC Port5C 38-1B8EMHz. TST Rev 9.5 @3 Hoy 2818

VERTICAL
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

Below 1GHz Data

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB/m) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
5 *73.7438 31.86 Pk 12 -26.7 17.16 40 -22.84 0-360 100 Vv
3 * 985.9022 29.15 Pk 27.1 -22.6 33.65 53.97 -20.32 0-360 400 H
6 *998.5038 28.42 Pk 27.2 -22.5 33.12 53.97 -20.85 0-360 100 Vv
1 66.3894 29.8 Pk 121 -26.8 15.1 40 -24.9 0-360 100 H
2 70.0454 32.12 Pk 121 -26.7 17.52 40 -22.48 0-360 100 H
4 70.0454 33.62 Pk 12.1 -26.7 19.02 40 -20.98 0-360 100 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12292087-E2V2
FCC ID: C90-RDB1

DATE: 6/27/2018
IC: 10161A-RDB1

9.5.

WOSRT CASE 18-26 GHz

WB:UL EMC 24 Moy 2818  BO:86:37
RF Emissians
= Order Mumker 122082857
E Client:SRAM
Conflguration:EUT Only
Mode llorst Casze 18-26GHz
a5 Tested by / SN: 18863 06
75 Peak Limit (dBull/m)
o
-
c
N 65
5
T 55 Avg Limit CdBul/ml
y
s
o
3 45 3
@
o -
35 1 g
25
15
18 26
Frequency (GHz)
Fange (BHz) FEMAUED Ref/Attn  Det/vg Type Susep Fis  #ups/lode  Lobel Ronge (6Hz) REM/UB Ref/tin  Det/hvy Tupe Sueep Pts #owpeffode Lobel
1:18-26 M3/ B PEAKALogPur—ideo  Insec(futa) BB HAKH Horizantal
18-26GHz Test.TST 38915 6 Jon 2815 Rev 9.5 19 Dct 2016

HORIZTONAL

‘QEUL EMC 24 May 2818 B6:86:37
RF Emissions
- Order Numker 12292887
3 Client :SRAM
Canfiguration: EUT Only
Mode:Worst Cose 18-26GHz
a5 Tested by / SN: 18863 0OG
75 Peak Limit (dBul/m)
E
A
- 65
L
]
=
Avg Limit CdBul/md
A 55
o
>
) 5]
3 45 D
3 5
4 =
L] OO RSRPRORUOY = SUNUURSTPON SARRURO BV
o5
15
18 26
Frequency (GHz)
Fange (6Hz) REAB Ref/tin  Det/fvg Type Sueep Pl Howpalliode Label Rerge (GHiz) REUAVEH Ref/Atin  Det/Avy Type Swezn Pta #owpeiode  Lobel
18-266Hz Test.TST 38915 6 Jon 2815 Fev 9.5 19 Oct 2016

VERTICAL
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REPORT NO: 12292087-E2V2 DATE: 6/27/2018
FCC ID: C90-RDB1 IC: 10161A-RDB1

18 — 26GHz DATA

Marker Frequency Meter Det T449 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.698 35.17 Pk 323 -24.2 -9.5 33.77 54 -20.23 74 -40.23
2 19.988 37.43 Pk 32.8 -25.1 -9.5 35.63 54 -18.37 74 -38.37
3 22.865 43.79 Pk 335 -24.9 -9.5 42.89 54 -11.11 74 -31.11
4 19.509 37.53 Pk 32.7 -25 -9.5 35.73 54 -18.27 74 -38.27
5 21.697 40.62 Pk 33.2 -24.6 -9.5 39.72 54 -14.28 74 -34.28
6 24.567 45.22 Pk 341 -23.9 -9.5 45.92 54 -8.08 74 -28.08

Pk - Peak detector
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