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FCC ID: C90-FDB1 IC: 10161A-FDB1

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Front Derailleur with AIREA and BLE Radios
MODEL.: 12810
SERIAL NUMBER: 1122010020 (Conducted); 1122010029 (Radiated)
DATE TESTED: May 18 — 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:
o f—-.— --\‘L
dfui‘wu__ J @f}ﬂ
DAN CORONIA ERIC YU
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
OPERATIONS LEADER TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc
Page 5 of 41

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: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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)
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)

LI

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: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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

OKrz t0 0I5 M | 384dB
\é\_lfgsttocgaosin |(_:|(Z)nfjucted .Dlsturbance, 365 dB
\é\lzol_r'sztt(g%soel\l/THagated Dl-sturbance, 315 dB
:/g/cirgg gﬁﬂsHeZRad?ated Dllsturbance, 30 5.36 dB
\{\é%rgttgiggo%a&ﬁtzed Disturbance, 4.32 dB
16000 10 26000 Mz | 4458
Worst Case Radiated Disturbance, 524 dB
26000 to 40000 MHz

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Peak Average
Frequency Range Mode Output | Output | Output |Output
Power | Power | Power | Power
(MHz) (dBm) | (mW) | (dBm) | (mW)
2402-2480 BLE 4.33 2.71 4.1 2.57

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a chip antenna, Johanson Technology 2450AT18B100E, with a maximum
gain of 0.5dBi.

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 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: 12292066-E1V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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.
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
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SETUP DIAGRAM FOR RADIATED TESTS

Remaote

Radiated

L1

Spectrum Analyzer
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

6. MEASUREMENT METHOD

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

6 dB BW: KDB 558074 D01 v04, Section 8.1.
Output Power: KDB 558074 D01 v04, Section 9.1.3.

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

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.0.

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: 12292066-E1V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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 Keysight N9030A T1210 | 07/17/17 | 07/17/18

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

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

Antenna, Biconolog, 30MHz-1 Sunol Sciences | JB1 T130 | 10/16/17 | 10/16/18

GHz

Antenna, Horn, 1-18GHz ETS Lindgren 3117 T862 | 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

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

30MHz

Antenna, Horn, 18-26.5GHz ARA MWH-1826/B T449 06/12/17 06/12/18

RF Preamplifier, 1-26GHz Agilent 8449B T404 | 07/23/17 | 07/23/18

RF Power Meter Agilent N1911A T229 | 08/14/17 | 08/14/18

RF Power Sensor Agilent N1921A T413 | 06/22/17 | 06/22/18
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: 12292066-E1V2

FCC ID: C90-FDB1

DATE: 6/27/2018

IC:

10161A-FDB1

8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

BH

Mode ON Time| Period |Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor [Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
BLE 100.0 100.0 1.000 100.00% 0.00 0.010
DUTY CYCLE AIREA
- Agilent 17:56:14 May 18, 2018 L Freg/Channel
a Mkr2  88.2 ms Center Freq
5823232 dBm Atten 3@ dB —@.‘03 dB 5 42000300 CHa
Loy N © |
16 Start Freq
4B/ 244000008 GHz
(ffst
a.2
dB Stop Freq
2.44000009 GHz
CF Step
PA 3.00000000 MHz
#rHvg Futo Man
Center 2.440 G600 GHz Span @ Hz
Ros BH 8 MHz #UBH 50 Mz Sweon 100 mo (1001 pts) || gr@e@%g@fgs.ﬁg
Marker Trace Type # Axiz Amplitude )
1R (4] Time 9.9 me 4,18 dBm
1 1y T 8a8.2 H.68 dB s
2 5 Tine 18 ne 412 dBn Signal Track
2a [6H] Tine 20.2 ns -8.83 dB n t
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REPORT NO: 12292066-E1V2

FCC ID: C90-FDB1

DATE:

6/27/2018

IC: 10161A-FDB1

8.2.

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

RESULTS
Channel Frequency 99% Bandw idth
(MHz) (MHz)
Low 2402 1.8002
Middle 2440 1.8068
High 2480 1.7916
Agilent 19:2%:57 May 18, 2618 L Freq/Channel 4% Agilent 19:36:87 May 18, 2018 L Freg/Channel
| | ]
- Center Freq - Center Freq
Ch Freq 2.482 GHz Trig Free 2 40260000 Gz Ch Freq 2.44 GHz Trig Free 2. 44000008 Gz
Occupied Bandwidth Averages: 20 I Occupied Bandwidth Auverages: 20 I
Start Freq| | Start Freq|
APwB.20832118),39085, Conducted B £:39956000 GHz APw8.2(832118),39005, Conducted B 243750006 G2
Ref 28 dBm #Atten 30 dB Ref 26 dBm #Htten 3@ dB
#Samp StopFreq #Samp Stop Freq
Log 2.40450000 GHz Loa 244250060 GHz
16 14 b
B/ M CF Step| d5/ CF S$tep
st i L] 500.000008 kHz, Offst il hd 500.000008 kHz
03 [ iy T & '__4| Puto Man 03 [ I i‘ Futo Man
JdB L T s 4B [ AT e AR e, ]
i T | } | Freq Offset I Jlr | |r il Freqoffset
Center 2.402 633 GHz Snan G Mz || & W2l | |center 2.8 406 Ghz Span 5 Mz || Hz
+Res BH 20 kHz #UBH 62 kHz #Sween 100 ms (16001 prs) #Res BH 28 kHz #YBH 62 kHz #Sweep 100 ms (1001 prs)

- - - - Signal Track - - 5 - Signal Track
Occupied Bandwidth Occ BH % Pur 9900 £ loy 0ff Occupied Bandwidth Occ BH X Pwr  99.00 £ (ffoy 0fi]
1.8002 MHz ® dB -26.00 dB 1.8068 MHz x dB  -26.00 dB

Transmit Freq Error  -17.683 kHz Transmit Freq Error  -20.814 kHz
% dB Bandwidth 2.318 MHzx ® dB Bandwidth 2.387 MHz*
|
LOW CHANNEL MID CHANNEL
# Aglent 19:45:58 May 18, 2018 L Freq/Channel
| ]
Th Freq 245 ohz Trig Free || , Gomer Fred
Occupied Bandwidth [Rusrages: 28 | ]
| StartFreq
APY8.20032118),39085, Conducted B 247758000 GH2
Ref 28 dBm #Atten 30 dB
4Samp T Stop Freq
Log | 2.48250808 GHz
e ! CF St
dB/ L1l ep
ot # o 500006000 kiz
03 [ e 4_! Futa Man
P J TILLL LY AT ]
I i i ‘ il Freq Offset
Center 2.430 009 GHz Span & Mz || O Hz
#Res BH 20 kHz #UBH 62 kHz #Sweep 100 ms (1001 pts)
- - - 5 Signal Track
Occupied Bandwidth Occ BH % Par 9980 % (ffon Of]
1.7916 MHz % dB -26.00 dB
Transmit Freq Error  -17.657 kHz
% dB Bandwidth 2.334 MHzx
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REPORT NO: 12292066-E1V2
FCC ID: C90-FDB1

DATE:

IC: 101

6/27/2018
61A-FDB1

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) (MHZz) (MHZz)
Low 2402 0.828 0.5
Middle 2440 0.888 0.5
High 2480 0.858 0.5
#  Agllent 19:28:33 May 18, 2018 L Freq/Channel % Agilent 19:35:32 May 18, 2018 L Freg/Channel
APwB.20832118),39685, Conducted B a Mkrl 828 kHz| APw8.2(832118),39085, Conducted B a Mkrl 888 kHz
Ref 30 dBm #fitten 40 dB —0.073 dB || center Fredf | oof 3p gpn #hitten 40 dB 0.133 4B ||, Genter Freq
sl 2.4200000 GHz| | lyPeak 2.4 GHz
Log Log
10 StartFreq 18 Start Freq
B/ 2.40650008 GHz dB/ 2.43850098 GHz
Offst (Offst
SBS e & stopFreq 353 % 5 Stop Freq
ol 2.49350000 GHz ol 2.44150098 GHz
o CFstep| | [g5F CF Step
P 7 93@@'%@%@ sz P HS@@.@@@@@@ th
20 (Huto il I ) (duto il
ML 52 | Freq Offset ML 52 | Freq Offset
53 FS 0. i 53 FS a. I
AR AR
£(): . £ .
£>58k Signal Track F>50k Signal Track
Swp On 0ff Swp On 0ff
|
Center 2.402 600 GHz Span 3 MHz Center 2.440 OO GHz Span 3 MHz
#Res BH 108 kHz #UBH 300 kHz Sweep 1 ms (1001 prs) #Res BH 106 kHz #BH 380 kHz Sweep 1 ms (1001 pts)
|

LOW CHANNEL

MID CHANNEL

# Aglent 19:41:37 May 18, 2018 L Freq/Channel

APv8.2(032118),39965, Conducted B a Mkrl 858 kHz

Ref 38 dEm #fitten 40 d5 0.497 dg || , Genter Freq

4P eak 2. GHz

Log

10 Start Freq

dB/ 2.47850808 GHz

Offst

0.3

dB & & Stop Freq

ol 2.48150000 GHz

I CF Step

PRy 93@@.@@@@@@ th

20 s l

ML 52 |

5 b la.Freq Offsﬁg
AA I—

£0f

550k Signal Track

Swp ! On O]

Center 2.480 000 GHz Span 3 MHz

#Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1801 pts)
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

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

TEST PROCEDURE

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

RESULTS
Tested By: 39005 RA
Date: 05/18/18
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.33 30 -25.67
Middle 2440 4.28 30 -25.72
High 2480 4.18 30 -25.82
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REPORT NO: 12292066-E1V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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: 39005 RA
Date: 05/18/18
Channel Frequency AV power
(MHz) (dBm)
Low 2402 4.10
Middle 2440 4.05
High 2480 3.97
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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

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

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -8.63 8 -16.63
Middle 2440 -8.62 8 -16.62
High 2480 -8.97 8 -16.97
% Agilent 19:31:43 May 18, 2018 L Freq/Channel ¥ Agilent 19:37:26 May 18, 2018 L Freq/Channel
APwB.20832118),39685, Conducted B Mkrl 2.491 936 GHz APw8.2(832118),39085, Conducted B Mkrl 2.440 918 GHz
Ref 26 dBm #Atten 30 dB —5.62% dbm || CemterFreal | oo op dpn whtten 38 dB 5617 dbn ||, Center Freq
ePeak 2.40200000 GHz| | [sp ek 2.4 6Hz,
Log Log
10 StartFreq 18 Start Freq
B/ 2.40100008 GHz dB/ 2.43980008 GHz
0ffst . 0ffst "
0.3 o 0.3
prey StopFreq JB Stop Freq
ol 2.49300000 GHz ol 2.44189098 GHz
I TFstep| | [, CF Step
wPRvg [T i 92@@.@@@@@@ ;Hz WPAva [T H H2@@.@@@@@@ lrlez
100 (Huto il I T (e il
Ml 52 ML S2
3 e la.Freq Offsﬁ; 53 Fe La.Freq UffSﬁg
AR AA
£ £
{;E)Qk Signal Track ég%k Signal Track
Swp On Off Swp On Off
Center 2.402 600 GHz Span 2 MHz Center 2.440 OO GHz Span 2 MHz
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1081 pts) #Res BH 3 kHz #BH 9.1 kHz  Sweep 212.3 ms (1001 pts)
|
LOW CHANNEL MID CHANNEL
# Aglent 19:50:52 May 18, 2018 L Freq/Channel
APvE.2(032118),39005, Conducted B Mkrl 2.480 813 GHz
Ref 28 dEm #fitten 30 d5 -5.970 dm || , Center Freq
4P eak 2. GHz
Log
i Start Freq
dB/ 2.47960800 GHz
0ffst A
0.3
dB Stop Freq
ol 2.48160800 GHz
I CF Step
PRy 92@@.@@@@@@ llez
10 [ il
ML 52 || Freq Offset
53 FS 0. Uz
AA |I——
£0f)
f>(523k | Signal Track|
Swp ! On Off
|
Center 2.480 BAA GHz Span 2 MHz
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 212.3 ms (1881 pts)
HIGH CHANNEL
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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.

RESULTS
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REPORT NO: 12292066-E1V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

# Agilent 19:32:25 May 18, 2018 L Freq/Channel Agilent 19:33:24 May 18, 2018 L Freg/Channel
APvE.2(0321167,39005, Conducted B Ml 20 B Ol o oo | [P, 390, Conducizd 8 I ppew——
Re 20 dén #fitten 30 dB 4.38 b || S| et 3¢ e | #tten 48 dB -40.803 cen || | Lenter Freq
Log é Log |
10 StartFreq 16 4 Start Freq
B/ 2.39500000 GHz| | [dB/ 30, MHz
0¢fst 0Ffst
0.3 4.3
4B Stop Freq 4B Stop Freq
2.40580600 GHz, 26. 6Hz
] o] z
e oF step| | |’ PR A { CF Step
jre Laavoonnd Wzl | foc | aali b NS I | 2.59700600 GHz
[Buts Man [ 1 [ [T 1 [ 1 ffuto Man
Center 2.400 60 GHz Span 18 MHz Start 30 MHz Stop 26,666 GHz
+Res BH 100 kiz WUEBM 300 kHz Sween 1 ms (1001 prs) |[ Freq Offsﬁg WRes B 100 kHz ABH 303 kHz  Sweep 2482 5 (3192 mio) |[ Freq OffEﬁg
Marker  Trace Type W Axis Amplitude . Marker  Trace Type W Fis Anplitude .
1 (5] Freq 2.481 65 GHz 4.38 dBm 1 1) Freq 2,482 GHz 3.21 dBm
2 (9] Fi 2.468 68 GH —-33.48 dE 2 1 F 4,884 GH; -46.38 dB i
3 [&5] F::E 2.408 68 GH; -33.48 dB: 3 1y FIES 7.286 EH; -48.64 dEx Slgnal Track
4 (&5 Freg 25.182 GHz -40.88 dEm

Signal Track
On 0ff

=
5
2

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

¥ Agilent 13:38:34 May 18, 2018 Freq/Channel 3 Agilent 19:39:27 May 18, 2018 Freg/Channel
APvE.20032118),39005, Conducted B Mkrl 2.439 65 GHz APY8.20032118),39085, Conducted B Mkrd 24.798 GHz

Ref 20 dBm #Atten 30 dB 4.27 dim || CenterFreql | loor 5y gpn wHtten 40 dB ~39.947 o ||  Center Freq
Poak 2.44000000 GHz| | [iFent I 13.0150890 GHz
Loy Log |

10 & StartFreq 18 i Start Freq
dB/ 243500000 GHz| dB/ 38. MHz
0ffst Offst
0.3 0.3
B StopFreq 4B Stop Freq

2.44500008 GHz 5. GHz
ol Dl . z
s CFstep| | i’ K™ N | CF Step
of 1. Mz P s i i it I B A IO 255708000 Gz
#rHvg |uto Man #PHvg | ‘ | | | | | | |Aute Man
M1 52 Start 30 MHz Stop 26,000 GHz
53 3 | 0 Freq Uffsﬁg WRes BH 100 kHz BN 300 kHz  Sween 2432 s (8192 pes) | Freq Uffsﬁg
an . Marker  Trace Type W Fis Anplitude .

b Moo || 8 &y B
50k Signal Track 3 515 Frog 2328 GHa 55,23 dom Signal Track
Swp On Off 1 1y Freq 24,798 GHz -39.95 dBu On Julii
Center 2.440 00 GHz Span 18 MHz |
#Res BH 100 kHz #YBH 366 kHz Sweep 1 ms (1001 pts)

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

# Agilent 19:51:31 May 18, 2018 Freq/Channel 3% Agilent 19:52:29 May 18, 2818 Freq/Channel
APw3.20032118),39085, Conducted B Mkrl 2.479 65 GHz Center Freg APvE.2(832118),39085, Conducted B Mkrd 24.913 GHz Center Freq
Egiai@ dBm #Atten 30 dB 4.12 dBm 2 48350000 GHal Eséai@ dBm ‘ #Atten 40 dB —-40.258 dBm 136150000 Gl
Log <1, Log I
10 StartFreq 168 L Start Freq
B/ 2.47850090 GHz dB/ 30, MHz]
(ffst 8f§5t
0.3 A
JB StopFreq 4B Stop Freq
DI 2.48850089 GHz ] 3 26. GHz]
43
géa'g CF Step déﬂ'g 2 i A ; CF Step
o WAL O A s s e e I I R A 259700800 GHz
T futs ___tan g S N N O B fun _Hon
Center 2.483 58 GHz Span 16 MHz Center 13.015 GHz Span 25.97 GHz
4Res BH 100 kHz WUBH 300 kHz Sween 1 ms (1001 prs) |[ Freq Uffsﬁg WRes BH 100 kHz #BH 306 kHz  Sweep 2452 5 (8192 prs) | Freq Uffsﬁg
Marker  Trace  Type % fixis Anplitude - Marker  Trace  Type % fxis Anplitude :
1 (&) Frag 2.479 B5 GHz 4.12 dBm 1 (6] Freg 2.488 GHz 2.84 dBm
D8 mnw s [soatraed | |2 @ ma o e et | signaitrack
el ’ : e O Off 1 ah Freq 24,913 BHz 4926 dBn On Dt

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12292066-E1V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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.

Page 22 of 41

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: 12292066-E1V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1?,__LJL Fremont,bm Chamber A 19 Moy 2818 19:31:32
Restricted Bandedge
= Project Mumber: 12292866
1 Client:SRAM
ConfigiEUT Only
Mode :ELE_BE_24B2 MHz
185 Tested by:GE43578
95| -
| .'\\
85 ¢
- i
£
= 75 ! ;
2 j
z I
< / :
i
55 N | S,
& . f
[ |
- Average Limit (dBulim2 | |
55 ‘ e
,J /
2
45 stk bt TPV A wht sl iAo bt A I - L -AHh\fﬂ""'( Iiesbpirdpgs]
| 4 M) ! s
3 S e ekt 1 WY T \..gu.x. A e o -
231 18 . 5MHz/ 2.415
Freguency (GHz)
Rorge (EHz) A/ Ref/Bttn  Det/fvg Tuype Sueep Pls  Fopsifode Fomition Range (=) REL/ B Ref/httn  Cet/vg Type Sumep Pts $ups/tode Position
12 3-2.415 WMC-BE) /M 1912 PEAK/Pir Avg(RS)  Tnsec(fute) 0O KAUH 53 degs H 231-2.415 HiGBd/m 129, HIER/Fir g (R - 3 10BTAUG
Low CH Boncedoe - H.TST 38915 28 Dec 2815 Rev 9.5 @1 Dec 2815
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 *2.39 36.65 Pk 31.8 -23.4 45.05 74 -28.95 93 123 H
2 *2.379 39.01 Pk 31.7 -23.4 47.31 - - 74 -26.69 93 123 H
3 *2.39 25.89 RMS 31.8 -23.4 34.29 54 -19.71 - 93 123 H
4 *2.384 27.97 RMS 31.7 -23.4 36.27 54 -17.73 93 123 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292066-E1V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

VERTICAL RESULT

UL Fremont,Sm Chamnber A

13 Moy 2018

18:26:57

125
Restricted Bandedge
Froject Number: 22920866
15 | Client:SRAM
Canfig:EUT Only
Mode:ELE_BE_2482 MHz
185 | Tested by:GE43578
g5
B85
&
~
= 75
[=4]
3
[T S SN SO SNt SOUST S
Average Limit if Vm
55 -

A5 sndahhmi Rl spiintob ki

-

7] Ll
R TR B

A

\
(W Al ekt

RN At T N A B P ety A AR e
4 | 3
35 Ao -
2.3l T8 GMH=/ T415
Frequency (GHz)
Fange (GAz) REU/UBU Ref/Attn  Dat/Avg Type Sueep Fts d5upa/fods  Posilion Fange (GHz) FBW/ Vg Ref/fttn  Dat/Avg Type Seeap Fts fsupu/thds  Fosition
Low CH Bondsdge - U.TST 38315 28 Dec 2015 Rev 9.5 B! Dec 2816
Marker Frequency Meter Det AF T862 Amp/Cbl/Fitr/Pad Corrected Average Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dB)
1 *2.39 36.12 Pk 31.8 -23.4 44.52 74 -29.48 347 268 Vv
2 *2.386 38.76 Pk 31.8 -23.4 47.16 - - 74 -26.84 347 268 Vv
3 *2.39 26.97 RMS 31.8 -23.4 35.37 54 -18.63 - - 347 268 Vv
4 *2.372 28.15 RMS 31.7 -23.4 36.45 54 -17.55 347 268 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292066-E1V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| Pt‘LJL Fremont,5m Chamber A 13 May 2818 18:14:49
Restricted Bandedge
= Project Mumber: 12292066
e Client SRAM
ConfigiEUT Only
Mode :BLE_BE_24B8 MHz
185 Tested by:GE43578
95 "
i
- | I
85 e
C
£ Pl
375 Iy
% o
. 8
| \ Average Limit CdBul
55 f = :
M'I =] |
A5 bt b .h’*wwwwwwmwwummmwmmwmwhmmwmwmwwmvwm
4
i B i, I : ) i
e M N et P Ao A i s A A g e
2.46 18 3MH=/ 2.563
Freguency (GHz)
Forge (G2 FEUUE Wel/Blln  Det/fvg Tuyge ez Pla Fops/fode Posilion Range (Gz) [ Ref/Attn  Del/fvg Tyem Swmep Ple H5ups/Mode  Position
1:2.46-2.563  IMC-BIBI/M  IB9/12  PEA/Pur Gvg(MS)  Tmsec(futo)  BEBA RARH 317 degs H # Bl 1 RiFur fgCRS) e 8 T iege
High CH Bondedge - H.TST 38915 28 Dec 2815 Rev 9.5 A1 Dec 2815
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 39.04 Pk 323 -233 48.04 74 -25.96 317 219 H
2 *2.484 40.09 Pk 323 -23.2 49.19 - 74 -24.81 317 219 H
3 *2.484 29.85 RMS 323 -23.3 38.85 54 -15.15 - 317 219 H
4 *2.484 30.48 RMS 323 -23.3 39.48 54 -14.52 317 219 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12292066-E1V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

VERTICAL RESULT

' i M . i i i )
Koot VT TNV STEWMRY B9 EPATLYY B TNTY P01 (YOI SPIPL TF R ,H,q..u, RIS e LS AT AT, IOpA e, N}

ool g

i ?;UL Fremont,Bm Chamber A 19 Moy 2018 1@:28:19
Restricted Bandedge
= Project Mumber: 12292066
e Client SRAM
Conf ig:EUT Only
Mode ELE_BE 2488 Mz
185 Tested by:GE43578
95
85
&
= 75
2 ]
@
o
65
_ Average Limit CdBul
55 :
2
5 i i

3
- &
35
2.46 18 3MH=/ 2.563
Freguency (GHzJ
Forge (G2 FEIUE Rel/Blin  Det/fvg Tuge ez Pla Fopsifode Pomilion Range (G1z) (=] Ref/Attn  Del/fvg Tyem Swmep Pl 5ups/Mode  Position
High CH Bondedge - U.TST 38915 28 Dec 2815 Rev 9.5 A1 Dec 2815
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 37.95 Pk 323 -233 46.95 - - 74 -27.05 168 399 \2
3 *2.484 28.09 RMS 323 -233 37.09 54 -16.91 168 399 \2
4 *2.484 28.66 RMS 323 -23.3 37.66 54 -16.34 - - 168 399 v
2 2.525 39.3 Pk 324 -23.3 48.4 - - 74 -25.6 168 399 v

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90O-FDB1 IC: 10161A-FDB1

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

UL Fremaont,Sm Chomber A 13 Moy 2018 89:05:47

Radiated Emissions 3-Meters

IR+

Project Mumber: 12292866
185 Clisnt:SRAM

Config:EUT Only

Mode :ELE_HARM_2482 MHz
95 3 Tested by:GE43578

85)

ke Limit CdBull/n

/ml

(dBuU

fvg Limit (dBuls/m)

Frequency (6Hz)

Ranga (6z) REW/VEU Ref/Attn  Dat/fvg Tupe Sueer Pla dups/fode Fosilion | Range (6llz) RV Ref/Bttn Dol Tupe e Pls Sups/fhds  Position
1 1M(-525) /30 /18 PEAKFar Rvg(RHS) At B30 N B-36Adegs 1 MC-bdB) /30 87, FECK/Fur Aug(RIS)  Auto dk

p.TST 36315 26 Jun 2815 Rev 9.5 Bl Dec 2816

HORIZTONAL

UL Fremaont,Sm Chomber A 13 Moy 2018 89:05:47

Radiated Emissions 3-Meters

IR+

Project Number:|2292866
185 Client:SRAM
Config:EUT Only
Mode :BLE_HARM 2482 MHz
a5 i Tested by:GE43578
85
k Limit CdBull/n

75
E
= 65
@
o
= fAvg Limit (dBul/m)

55

=]
g 0
45| 4 N
3 ]
Q
FB e g s - R a o wiiiis  soctiie
25
1 5] 18
Frequency (GHz)
Rangs (2} RELABU Raf/Attn  Dat/Avg Tupe Sunep Pta  #oupafods Fosilion | Range (afla) /B Ref/Bitn  DeLivg Tupe Sweep Pia WSups/fods  Position

b.TST 38915 26 Jun 2815 Rev 9.5 BI Dec 2816

VERTICAL
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REPORT NO: 12292066-E1V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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) (ecm)
(dBuv) (dBuv/m) (dB)
1 *4.805 39.83 PK2 34.2 -27.4 46.63 - 74 -27.37 219 101 H
*4.804 29.73 MAv1 34.2 -27.4 36.53 54 -17.47 - - 219 101 H
5 *10.825 3237 PK2 37.8 -17.7 52.47 - - 74 -21.53 82 102 v
*10.825 20.76 MAv1 37.8 -17.7 40.86 54 -13.14 82 102 A
3 1.918 36.78 PK2 31.1 -23.3 44.58 - 321 100 A
4 7.205 34.25 PK2 35.7 -23.7 46.25 61 102 v
2 9.735 323 PK2 36.9 -19.4 49.8 151 199 H
6 13.629 32.83 PK2 39.3 -17.8 54.33 12 102 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90O-FDB1 IC: 10161A-FDB1

MID CHANNEL RESULTS

1 I'JU_ Fremant, Sm Chamber A 13 Moy 2018 45:27:49
Radiated Emissions 3-Meters
; ; Project Number: 12292066
175 : H Client:SRAM
i i Config EUT Only
H H Mode:BELE_HARM_Z2448 MHz
g5 i i Tested by:GE43578
85
Feak Limit C(dBull/m)
75
e
3 65
@
T
= fvg Limit (dBul/md
25
1 18 18
Frequency (GHz)
Rangs (@2} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis  Fopa/fods Fosition Range (@iz) /U 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 MC-bdB) /30 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816
1 I'JU_ Fremant, Sm Chamber A 13 Moy 2018 45:27:49
Radiated Emissions 3-Meters
Project Mumber: 12292866
185 Client:SRAM
Config:EUT Only
Mode:BELE_HARM_Z2448 MHz
a5 i Tested by:GE43578
85
FPeak Limit CdBull/m)
75
E
= 65
@
=
z fvg Limit (dBul/m)
55
a5 : 6
4 5 >
(=] o
L T T N S~ " it " i
25
1 5] 18
Frequency (GHz)
Rangs (G2} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis Fopa/fods Fosilion Range (@) VLT Ref/Bitn  el/Avg Tops T Pis  HSupe/tb  Fosition
FCC PartiSC 2 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12292066-E1V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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) (ecm)
(dBuv) (dBuv/m) (dB)

4 *1.313 35.56 PK2 29.5 -23.6 41.46 - 74 -32.54 247 101 A
*1.312 23.94 MAv1 29.5 -23.6 29.84 54 -24.16 - - 247 101 v
1 *4.879 39.4 PK2 34.1 -26.7 46.8 - - 74 -27.2 225 109 H
*4.88 30.05 MAv1 34.1 -26.7 37.45 54 -16.55 - - 225 109 H
3 *10.776 32.74 PK2 37.8 -17.8 52.74 - - 74 -21.26 113 199 H
*10.775 2041 MAv1 37.8 -17.8 40.41 54 -13.59 - 113 199 H
5 *4.88 38.39 PK2 34.1 -26.7 45.79 - - 74 -28.21 340 110 v
*4.88 27.6 MAv1 34.1 -26.7 35 54 -19 - - 340 110 A
6 *7.321 37.04 PK2 35.7 -23.2 49.54 - - 74 -24.46 304 102 A
*7.319 25.93 MAv1 35.7 -23.3 38.33 54 -15.67 304 102 v
2 6.894 33.27 PK2 35.5 -22.4 46.37 273 103 H

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

PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12292066-E1V2
FCC ID: C90O-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

HIGH CHANNEL RESULTS

UL Fremaont,Sm Chomber A

Project Mumber: 12292866

19 Moy 20818

RDCL ated Emi E: \:I: :‘)-—-Metewa

99:39:88

185 Client:SRAM
Config:EUT Only
Mode:BELE_HARM_Z488 MHz
a5 Tested by:GE43578
85
Feak Limit C(dBull/m)
75
e
3 65
=]
s
= Avg Limit (dBul/m)

25
1 18
Frequency (GHz)
Rangs (@2} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis  Fopa/fods Fosition Range (@iz) /U 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 MC-bdB) /30 87, FEEK/Pur Avg(RIS)  Slinsecivto) 18k MOM - 36didegs
FCC PartiSC 2 4GH= RSE.TST 38915 26 Jun 2815 Rev 9.5 Bl Dec 2816
1 I'JU_ Fremant, Sm Chamber A 13 Moy 2018 99:39:88
Radiated Emissions 3-Meters
Project Mumber: 12292866
185 Client:SRAM
Config:EUT Only
Mode:BELE_HARM_Z488 MHz
a5 Tested by:GE43578
85
FPeak Limit CdBull/m)
75
E
= e
@
=
z fvg Limit (dBul/m)
L e s M
| c
e}
a5 4 ]
= H
i | s e . T i ™ it
25
1 18
Frequency (GHz)
Rangs (G2} REUARU Raf/ALtn  Det/Avg Tupe ooy Fis Fopa/fods Fosilion Range (@) VLT Ref/Bitn  el/Avg Tops T Pis  HSupe/tb  Fosition

FCC PartiSC 2 4GH= RSE.TST 38915 26 Jun 2815

Rev 9.5 Bl Dec 2816

VERTICAL
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REPORT NO: 12292066-E1V2

FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

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) (ecm)
(dBuv) (dBuv/m) (dB)

1 *4.959 41.41 PK2 34.2 -27.4 48.21 - 74 -25.79 225 154 H
*4.96 3232 MAv1 34.2 -27.4 39.12 54 -14.88 - - 225 154 H
2 *7.439 35.25 PK2 35.6 -21.6 49.25 - - 74 -24.75 271 101 H
*7.439 24.99 MAv1 35.6 -21.6 38.99 54 -15.01 - - 271 101 H
4 *4.961 41.26 PK2 34.2 -27.4 48.06 - - 74 -25.94 71 108 A
*4.96 32.69 MAv1 34.2 -27.4 39.49 54 -14.51 - 71 108 v
5 *7.439 35.57 PK2 35.6 -21.6 49.57 - - 74 -24.43 39 104 v
*7.439 25.64 MAv1 35.6 -21.6 39.64 54 -14.36 - - 39 104 A
6 *11.929 32.36 PK2 389 -18.1 53.16 - - 74 -20.84 11 200 A
*11.929 20.81 MAv1 389 -18.1 41.61 54 -12.39 11 200 v
3 12.996 3141 PK2 39.3 -18.5 52.21 335 101 H

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

PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

9.3. Worst Case Below 30MHz

FACE ON AND FACE OFF PLOTS

UL Fremont,S5m Chomber &

RF Emissions
Project Number: 122920866
Client:SRAM

Config:EUT Only
Mode:lorst Cose

Tested by: 16869 06

1

OF Limit

1
Frequency (MHz)
REL/UBL Range (HHz) FEWAEY Raf/fttn  Det/fvg Tupe
| BC-38) /308 L)
|6kC-3cB) /38K 87/
18k(-3cB) /3K 7/
|8k C-3c5) /38K BT/

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.
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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 .05749 42.19 Pk 14.4 1 -80 -23.31 52.39 -75.7 3239 -55.7 - - - - 0-360
1 .05775 38.81 Pk 14.5 1 -80 -26.59 52.35 -78.94 32.35 -58.94 - - - - 0-360
2 .31884 43.36 Pk 13.8 1 -80 -22.74 - - - - 37.54 -60.28 17.54 -40.28 0-360
6 .33485 41.81 Pk 13.8 1 -80 -24.29 - - - - 37.11 -61.4 17.11 -41.4 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Chl Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuv/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dB/m) 30m (dBuVolts)
7 1.12118 30.58 Pk 14.3 2 -40 5.08 26.63 -21.55 - - - - 0-360
3 1.52045 29.22 Pk 14.4 2 -40 3.82 23.99 -20.17 - - - - 0-360
4 5.39291 20.67 Pk 14.4 4 -40 -4.53 29.5 -34.03 - - - - 0-360
8 9.43767 25.21 Pk 14.5 5 -40 21 29.5 -29.29 - - - - 0-360

Pk - Peak detector
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90O-FDB1 IC: 10161A-FDB1

9.4. Worst Case Below 1 GHz

95

UL Fremont,5m Chamber A 2818 May 22 13:41:24
‘ : : Radiated Emissions - 3 Meters

Praject Number: 12292866
85 e Client:SRAM

Canfig EUT Only
Mode : BLE_lorst Case

75 Tested by: 10629 Rl

65

55

(dBull/m)
o~
w
=
S
o

35

25

W 2
15 : : b

"
Wr‘
5
38 188 1888
Frequency (MHz2
Rangs (i) R0 Ref7Atin  Det/ivg Tupe Suop Fis  Fowpethds  Position Ronge () R/ Ref/fitn  Gol/Avg Typs Swoop Pis  doups/fod  Fosition
130200 12BN I PERKLooPur-lideo fnsechuto) 4080 MAKH B-36degs H | 3:200-1680 168/ H 52/18 FEK/LogPar-Uidea  Saseclhsto) 808D MRKH B 36fidegs H
FCC Port1SC 38-1886HHz. 15T Rev 9.5 B3 Moy 2018
95U_ Fremont, Sm Chamber A 2818 May 22 13:41:24
Radiated Emissions - 3 Meters
Project Mumber: 2292866
e Client:SRAM
Canfig:EUT Only
Mode :BLE Worst Cose
75 Tested by: 18529 Rl
=151
55
’_E‘ ’_
E
3 45 QP L e TdBatym) f
@
-
35
25k
o Mo o
g 48 M"‘“’m"‘%mw TP S Py
s i PR o T ol
i A L
5
38 188 1888
Frequerncy (MHz)
Range (FH:1 FOIVB Rei/biin DstfAvg Tups =) Pls #upa/thds  Fosition Range (H1 T B Ref/Ftin  Delifvg Typs Semep Fia  oupefo  Fosition
FCC Port15C_38-1888HH=. TST Rev 9.5 B3 Moy 2818

VERTICAL
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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)
2 *73.7013 31.36 Pk 12 -26.7 16.66 40 -23.34 0-360 100 H
3 *998.4038 29.12 Pk 27.2 -22.5 33.82 53.97 -20.15 0-360 400 H
6 *967.1997 29.65 Pk 27 -22.6 34.05 53.97 -19.92 0-360 300 \
4 66.3469 31.16 Pk 121 -26.8 16.46 40 -23.54 0-360 100 \
5 70.0029 33.46 Pk 121 -26.7 18.86 40 -21.14 0-360 100 \
1 70.0454 329 Pk 12.1 -26.7 18.3 40 -21.7 0-360 100 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12292066-E1V2
FCC ID: C90-FDB1

DATE: 6/27/2018
IC: 10161A-FDB1

9.5.

Worst Case 18-26 GHz

‘QEUL EMC 24 Moy 2818 B8:18:53
RF Emissions
- Order Number:12292B66
9 Client iSRAN
Configuration:EUT Only
Mode:llorst Cose 18-26GH=z
a5 Tested by / SN:16@68 06
75 Peak Limit (dBul/m)
T
-
§
NoBD
5
T 55 Avg Limit CdBuls/ml
B
E 2
5
é 4
2 1 2
BE o
25
15
18 26
Freguency (GHz)
Range_(6Hz) REUABY Ref/fittn  Det/Avg Tupe Sueep Pl #oupaMode Lokel Ronge (6Hz) REW/VB Ref/fittn  Det/fvg Tupe Sucep Pts *oupofode Lubol
1:18-26 1HC-3E)/3 BN PEK/LogPur—Video  |dneectuta) 9081  HARH Horizantal
18-266Hz Test.TST 38915 6 Jom 2815 Rev 9.5 19 Oct 2816
‘E:UL EMC 24 Moy 2818  B9:18:53
RF Emissiaons
= Order Numker:12292866
E Client:SRAM
Conflguratlon:EUT Only
Mode :llarst Cose 18-26GH=z
85 Tested by / SN: 16863 06
75 Peck Limit (dBull/m)
E
0
s 65
L
o
B
- | Avg Limit CadBul/m]
3 5
hal
o 6
3 5
a
a
35 d
2'7\
15
18 26
Frequency (GHz)
Range (M2 REUAEY Ref/itin  Det/Avg Type Sueep Pl Woupaffiode Lokel Ronge (6H2) REW/UB Ref/fittn  Det/fg Tupe Sueep Pts #oupeffode Lobel
18-26GHz Test.TST 38915 6 Jom 2815 fav 9.5 19 Dct 2016

VERTICAL
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REPORT NO: 12292066-E1V2 DATE: 6/27/2018
FCC ID: C90-FDB1 IC: 10161A-FDB1

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 19.444 37.07 Pk 32.7 -24.7 -9.5 35.57 54 -18.43 74 -38.43
2 21.042 39.07 Pk 33.2 -25.2 -9.5 37.57 54 -16.43 74 -36.43
3 23.883 46.09 Pk 339 -24.1 -9.5 46.39 54 -7.61 74 -27.61
4 19.172 35.88 Pk 326 -24.7 -9.5 34.28 54 -19.72 74 -39.72
5 21.374 40.12 Pk 33.1 -25.4 -9.5 38.32 54 -15.68 74 -35.68
6 25.008 45.79 Pk 34.4 -24.6 -9.5 46.09 54 -7.91 74 -27.91

Pk - Peak detector
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