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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016

FCC ID: C90-KILO2 IC: 10161A-KILO2
1. ATTESTATION OF TEST RESULTS
COMPANY NAME: SRAM LLC.

1000 W Fulton Market, 4th Floor
Chicago, IL. 60607, U.S.A

EUT DESCRIPTION: QUARQ KILO BICYCLE POWER METER
MODEL: 0824
SERIAL NUMBER: AFS61570
DATE TESTED: AUGUST 11 - 22, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Pass
INDUSTRY CANADA RSS-GEN Issue 4 Pass

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 any government.

Approved & Released For
UL Verification Services Inc. By: Prepared By:

CHOON OOl JEFFREY WU
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD TEST ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

2. SUMMARY OF TESTING
2.1. 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
X] Chamber A(IC: 2324B-1) Chamber D(IC: 2324B-4)
X] Chamber B(IC: 2324B-2) Chamber E(IC: 2324B-5)
X] Chamber C(IC: 2324B-3) Chamber F(IC: 2324B-6)
Chamber G(IC: 2324B-7)
Chamber H(IC: 2324B-8)

HRE NN

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

2.2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 4, and RSS-210 Issue 8.
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

2.3. CALIBRATION AND UNCERTAINTY
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.
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

MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.84 dB
Radiated Disturbance, 9KHz to 30 MHz 2.14 dB
Radiated Disturbance, 30 to 1000 MHz 4,98 dB

Radiated Disturbance, 1000 to 6000 MHz 3.86 dB
Radiated Disturbance,6000 to 18000 MHz 4.23 dB
Radiated Disturbance, 18000 to 26000 MHz | 5.30 dB
Radiated Disturbance,26000 to 40000 MHz | 5.23 dB

Uncertainty figures are valid to a confidence level of 95%.
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2.4. TEST AND MEASUREMENT EQUIPMENT
The following test and measurement equipment was utilized for the tests documented in this
report:
Test Equipment List
Description Manufacturer Model TNo. | CalDate | Cal Due
Spectrum Analyzer, PXA, 3Hz to 44GHz Keysight N9030A 1450 | 12/12/15 | 12/12/16
PSA Spectrum Analyzer 40GHz Agilent E4446A 146 07/13/16 | 07/13/17
Spectrum Analyzer, PXA 3Hz to 44Ghz Keysight N9030A 908 04/13/16 | 04/13/17
Amplifier, 1 to 7 GHz, 10dB Gain minimum, 6dB NF Amplical AMP1G7-10-27 | 1370 | 04/15/16 | 04/15/17
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N 300 11/05/15 | 11/05/16
Antenna, Broadband Hybrid 30MHz to 2000MHz Sunol Science IB3 899 05/26/16 | 05/26/17
Antenna, Horn 1-18GHz ETS-Lindgren 3117 346 02/22/16 | 02/22/17
Loop Antenna, 10KHz-30MHz EMCO 6502 35 03/24/16 | 03/24/17
Power Meter, P-series single channel Keysight N1911A 1262 | 07/08/16 | 07/08/17
Power Sensor, P - series, 50MHz to 18GHz, Wideband Agilent N1921A 750 09/17/25 | 09/17/16
Spectrum Analyzer, PXA 3Hz to 44Ghz Keysight N9030A 908 04/13/16 | 04/13/17
Antenna, Broadband Hybrid30MHz to 2000MHz Sunol Sciences IB3 899 05/26/16 | 05/26/17
Antenna, Horn 1-18GHz ETS Lindgren 3117 346 02/22/16 | 02/22/17
Amplifier, 10KHz to 1GHz, 32dB Sonoma 310N 300 11/05/15 | 11/05/16
Filter, HPF 6.0 HPF Micro-Tronics HPS17542 484 07/20/16 | 07/20/17
Filter, HPF 3.0 GHz Micro-Tronics HPM17543 486 07/20/16 | 07/20/17
Filter, LPF 5 GHz Micro-Tronics LPS17541 481 07/20/16 | 07/20/17
Spectrum Analyzer, PXA3Hz to 44GHz Keysight N9030A 907 01/06/16 | 01/06/17
Antenna, Horn 1-18GHz ETS Lindgren 3117 345 | 03/07/16 | 03/07/17
Antenna, Active Loop 9KHz to 30MHz Emco 6502 35 03/24/16 | 03/24/17
Antenna, Broadband Hybrid, 30MHz to 2000MHz Sunol Sciences JB1 130 09/01/15 | 09/01/16
Amplifier, 10KHz to 1GHz, 32dB Keysight 8447D 10 02/01/16 | 02/01/17
Amplifier, 1 to 8 GHz, 35dB Miteq -4D-01000800-3q0 1156 | 03/09/16 | 03/09/17
Filter, HPF 3GHz Micro-Tronics HPM17543 485 03/09/16 | 03/09/17
Filter, LPF 5GHz Micro-Tronics LPS17541 482 03/09/16 | 03/09/17
Test Software List

Description Manufacturer Model Version

Radiated Software UL UL EMC Ver 9.5, Apr 26, 2016
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Antenna Port Software UL UL RF Ver 5.1.1, July 15, 2016
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

3. EQUIPMENT UNDER TEST
3.1. DESCRIPTION OF EUT

The EUT is a Quarq Kilo Bicycle Power Meter with ANT+ & BLE, which is powered by 3VDC
coin cell battery.

3.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Peak E-field Strength Avg E-field Strength Distance
(MHz) (dBuV/m) (dBuV/m) (m)
2410 - 2480 ANT + 93.31 92.69 3.00

3.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a 2.4 GHz Surface Mount Device (SMD) on-ground Antenna with 3 dBi (peak)
gain.

3.4. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was 10531.

The test utility software used during testing was 10328.

3.5. WORST-CASE CONFIGURATION AND MODE

Above 1GHz Low/Middle/High channel were tested for radiated emissions and the below 1GHz,
above 18GHz the channel with the highest output power was tested.

The fundamental of the EUT was investigated in three orthogonal orientations X, Y, and 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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3.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo SL510 LR-LNCPB N/A
AC Adapter Lenovo 4274418 PA-1650-53I N/A
DC Power Supply AMETEK XT15-4 T464 N/A
/0 CABLES

Cable |Port # of identical [Connector [Cable Type Cable Length|Remarks

No ports Type (m)

1 DC Power |1 Banand Plug |Un-shielded 0.4m N/A
TEST SETUP

The firmware installed in the EUT during testing was 10531 provided by SRAM.

The EUT is a stand-alone unit during the tests. Python Script exercised the radio card and

the radio card will communicate with the EUT.
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SETUP DIAGRAM FOR TESTS

DC POWER SUPPLY

ACMAIN
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4. ANTENNA PORT TEST RESULTS

4.1,

LIMITS

ON TIME AND DUTY CYCLE

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)
2.4GHz Band
ANT+ 2.132 2.217 0.962 96.17% 0.17 0.469

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

Agilent Spectrum Analyzer - Swept 5A
el L RE E

Log

Ref Offset 10.1 dB
10derdly_ Ref 20.00 dBm

IFGain:Luw #Atten: 20 dB

Avg Type: Log-Fwr
PNO;: Wide -#- 1rig: Free Run
FiGai

10036570 PM g 11, 20160

TRACL

THPE [

28] 14

Frequency

Auto Tune

Center Freq
2457000000 GHz

StartFreq
2.457000000 GHz

Stop Freq
2.457000000 GHz

Res BW 1.0 MHz

[HrR] HoDE] TR L]
t (Al

Ll

t
LA ]

CEY RN T N (Y

Center 2457000000 GHz

#VBW 3.0 MHz

2132 ms (&)
5508 us 5.65 dBm
2217 ms (&) 351dB

Span 0 Hz
Sweep 3.400 ms (1001 pts)

CF Step
1.000000 MHz
Auto Man

Freq Offset
OHz

ID:

37290

Date:

08/11/16
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4.2, 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth 20dB Bandwidth
(MHz) (MHz) (KHz)
Low 2410 0.8860 918.3
Middle 2457 0.8974 978.1
High 2480 0.8990 930.2

ID: 37290 Date: (08/22/16
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99% BANDWIDTH

99% BANDWIDTH LOW CH

Agilent Spectrum Analyzer - 372900

I Gain:l ow
Ref Offset 10.1 dB

10 dBidiv Ref 10.00 dBm
Log

Trig: Free Run
#Atten: 20 dB

] Center Freq: 2.410000000 GHz
AvglHeld=> 10110

Radio 5td: None

Radie Device: BTS

dALITE 1117502 BM Ao 57, 016

Export Data

Amplitude
Correctioni]
Correction 1

Center 2.41 GHz
#Res BW 16 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

#VBW 51 kHz

Taotal Power

886.00 kHz

8.527 kHz
1.173 NMHz

OBW Power
x dB

“Span 2 MHz|
#5Sweep 100 ms

10.9 dBm

99.00 %
-26.00 dB

fbsmu'.i

Meas Results

Save As ...

99% BANDWIDTH MID CH

Agilent Spectrum Analyzer - 372900

HIFGain:l o
Ref Offset 10.1 dB
10 dBidiv Ref 10.00 dBm

og

] Center Freq: 2.457000000 GHz
AvglHeld=> 10110

Trig: Free Run
#Atten: 20 dB

T ALTO) 12:15:00 AN o 22, P06
Radio 5td: None

Radie Device: BTS

Center 2.457 GHz
#Res BW 16 kHz

Occupied Bandwidth

Transmit Freq Error
¥ dB Bandwidth

6.294 kHz
1.153 NMHz

897.35 kHz

#VBW 51 kHz

Taotal Power

OBW Power
x dB

Frequency

Center Freq
2457000000 GHz

“Span 2 MHz|
#5Sweep 100 ms

Auto

CF Step
200,000 kHz
Man

10.4 dBm

99.00 %
-26.00 dB

Freq Offset
OHz

fbsl-\lu'.i
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99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - 372900

SEMNSE:INT AL AUTO 11:15:30 AM Aug 27, 006
Center Freq: 2.480000000 GHz Radio 5td: None Frequency
Trig: Free Run Avg|Hold== 1010

HIFGain:l e #hrten: 20 dB

Radie Device: BTS

Ref Offset 10.1 dB

10 dBidiv Ref 10.00 dEm
Log

Center Freq
2480000000 GHz

| CF Step
Center 242 GHz ] ) ] - ] - )

Span 2 MHz| |a e Man
#5Sweep 100 ms
QOccupied Bandwidth Taotal Power 10.1 dBm Freq Offset

898.99 kHz i

Transmit Freq Error 480 Hz OBW Power
% dB Bandwidth 1.165 MHz

#Res BW 16 kHz

#VBW 51 kHz

99.00 %
x dB -26.00 dB

fbsmu'.i
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FCC ID: C90-KILO2

4.3.

LIMITS

20dB BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled

RESULTS
Channel Frequency 20dB Bandwidth
(MHz) (KHz)
Low 2410 918.3
Middle 2457 978.1
High 2480 930.2

DATE: SEPTEMBER 13, 2016
IC: 10161A-KILO2

Test table results for FCC Rule Part15.215(c): Compliant

Low Channel
Center Frequency (CF): 2410 | MHz
Measured 20 dB BW: 0.918 | MHz
CF- 20dB/2 BW: 0.459 | MHz
Results: 2409.541 | MHz

High Channel
Center Frequency (CF): 2480 | MHz
Measured 20 dB BW: 0.930 | MHz
CF- 20dB/2 BW: 0.465 | MHz
Results: 2479.535 | MHz

ID: 37290 Date: |08/22/16
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20dB BANDWIDTH

20dB BANDWIDTH LOW CH

Agilent Spectrum Analyzer - 372900

SEMNSE:INT AL AUTO 11:3FS0 AM Aug 2, 006
Center Freq: 2. 410000000 GHz Radio Std: Nene Fraquancy
Trig: Free Run Avg|Hold== 1010

HIFGain:l e #Amen: 20 dB

Radie Device: BTS

Ref Offset 10.1 dB

10 dBidiv Ref 10.00 dBm
Log

Center Freq
2410000000 GHz

| CF Step

L 1 L L | - | SN N———— 200,000 kHz

Center 2.41 GHz Span 2 MHz| |aute Man
#Res BW 16 kHz #VBW 51 kHz #5Sweep 100 ms

QOccupied Bandwidth Taotal Power 9.92 dBm Freq Offset

889.18 kHz i

Transmit Freq Error 6.374 kHz OBW Power
% dB Bandwidth 918.3 kHz

99.00 %
x dB -20.00 dB

fbsmu'.i

20dB BANDWIDTH MID CH

Agilent Spectrum Analyzer - 372900

| serEeanT 1 BLIGN AT 11:37:21 AM Ao 5, 2016

] Center Freq: 2.457000000 GHz Radio 5td: None Fraguency

Trig: Free Run Avg|Hold== 1010
HIF Gain:Low #Atten: 20 dB

Radie Device: BTS

Ref Offset 10.1 dB
10 dBidiv Ref 10.00 dBm

Log

Center Freq
2457000000 GHz

| | CF Step
Center 2457 GHz ) ] - ] - )

N N—— 200,000 kHz
Span 2 MHz| |aute Man
#Sweep 100 ms

QOccupied Bandwidth Taotal Power 9.94 dBm Freq Offset

899.53 kHz i

Transmit Freq Error 3.914 kHz OBW Power
% dB Bandwidth 978.1 kHz

#Res BW 16 kHz #VBW 51 kHz

99.00 %
x dB -20.00 dB

fbsmu'.i
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REPORT NO: 11385475 E2V5
FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016
IC: 10161A-KILO2

20dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - 372900

HlFGain:l ow

Ref Offset 10.1 dB

10 dBidiv Ref 10.00 dBm
Log

] Center Freq: 2.450000000 GHz
Trig: Free Run Avg|Hold== 1010

#Atten: 20 dB

ENE) 1236050 AM Sum) 5, 2016
Radio 5td: None

Radie Device: BTS

Center 2.4% GHz
#Res BW 16 kHz

Occupied Bandwidth
892.22 kHz

Transmit Freq Error -2.545 kHz
% dB Bandwidth 930.2 kHz

(=

#VBW 51 kHz

Taotal Power

OBW Power
x dB

Frequency

Center Freq
2480000000 GHz

"Span 2 MHz| st

#Sweep 100 ms|

CF Step
200,000 kHz
Man

10.9 dBm

99.00 %
-20.00 dB

Freq Offset
OHz

fbsmu'.i
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REPORT NO: 11385475 E2V5
FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

5. TRANSMITTER RADIATED EMISSIONS

5.1. LIMITS AND PROCEDURE

LIMITS

LIMITS

FCC 15.249

Operation within the bands 902-928 MHz, 2400-2483.5 MHz, 5725-5875 MHZ, and 24.0—

24.25 GHz.

(a) Except as provided in paragraph (b) of this section, the field strength of emissions from
intentional radiators operated within these frequency bands shall comply with the following:

Fiald Fi=ld
sirangth of strangth of
Fundameantal frequancy funclamental | harmonics
(rnillivaltss (rmicrovolts !
metar) metar]
Q024928 MHz ... 50 E0O
2400-2483. 5 MHz ... 50 LO0
EF25-RATEMHz ... 50 E0O
2402425 GHz ... 250 2500

(d) Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in § 15.209, whichever is the lesser attenuation.

(e) As shown in Sec. 15.35(b), for frequencies above 1000 MHz, the field strength limits in
paragraphs (a) and (b) of this section are based on average limits. However, the peak field strength
of any emission shall not exceed the maximum permitted average limits specified above by more
than 20 dB under any condition of modulation.
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REPORT NO: 11385475 E2V5

FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

) Measura-

Fraquency (MHz) (m'i:é?ér:jlélllﬁrr:ﬂgetgr] W?;ntcl:nla:&
[metars)

0.002-04890 ... ]|2400F(kHzZ) Al
04801705 ... | 24000 F(kHz) 30
17052300 e | 30 20
C-88 e 10D 3
882168 i | 160 3
21e-8ed 200 3
Abows 980 ... | 500 3

“ Except as provided in paragraph (@), fundamental smis-
sions from intentional radistors opsrating under this ssction
shall not be kcated in the frequancy bands 54-72 MHz, 7&-
88 MHz, 174-216 MHz or 4702086
within thess frequency bands is permitted under other sec-
tions of thiz part, &.9., $§15.231 and 15241,

Hz. Howsever, oparation

KDB 937606 OATS and Chamber Correlation Justification

- Device is a small bicycle power meter.

- Baseon 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: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

5.2. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, HORIZ

Marker Frequency Meter Det AF T345 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Correctex d Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)

4 2.393 27.48 RMS 322 -22.4 17 37.45 54 -16.55 - - 317 112 H

2 2.397 38.54 Pk 322 -224 0 48.34 - - 74 -25.66 317 112 H

1 24 36.12 Pk 322 -22.3 0 46.02 - - 74 -27.98 317 112 H

3 2.4 26.02 RMS 322 -223 17 36.09 54 -17.91 - - 317 112 H
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, VERT

Mark: requency Meter Det ‘AFT345 (dB/m) ‘Amp/Cbi/Fitr/Pad (dB) DCCorr (dB) | Correcte d ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
2 2.393 38.83 Pk 321 -22.4 0 48.53 - - 74 -25.47 47 394 \
4 2.395 279 RMS 322 -22.3 17 37.97 54 -16.03 - - 47 394 v
1 2.4 34.93 Pk 322 -22.3 0 44.83 - - 74 -29.17 47 394 \
3 2.4 25.86 RMS 322 -22.3 17 35.93 54 -18.07 - - 47 394 \

Page 21 of 39
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
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: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, HORIZ

B

. | ; ,.r- : \
umwmmwlw k@-' 'M%WM.'J MMMN«WM;meMMM:M

B e L [y LT

Marker Frequency Meter Det AFT345 (dB/m) ‘Amp/Cbl/Fitr/Pad (dB) D Corr (dB) Correcte d ‘Average Limit (dBuv/m) Margin Peak Limit (dBuV/m) PK Margin ‘Adimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)

1 *2.484 35.71 Pk 323 -22.3 0 45.71 - - 74 -28.29 313 127 H

3 *2.484 27 RMS 323 -22.3 17 37.17 54 -16.83 - - 313 127 H

4 *2.486 28.25 RMS 323 -22.3 17 38.42 54 -15.58 - - 313 127 H

2 2518 47.33 Pk 323 -22.3 0 57.33 - - 74 -16.67 313 127 H
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, HORIZ

Marker Frequency Meter Det AFT345 (dB/m) ‘Amp/Cbl/Fltr/Pad (d8) D Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuv/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (em)
(dBuv) (dBuv/m)

1 *2.484 36.7 Pk 323 -22.3 0 46.7 - - 74 -27.3 343 197 \

2 *2.486 41.33 Pk 323 -22.3 0 51.33 - - 74 -22.67 343 197 \

3 *2.484 26.57 RMS 323 -22.3 17 36.74 54 -17.26 - - 343 197 \

4 2.503 28.17 RMS 323 -22.3 17 38.34 54 -15.66 - - 343 197 \
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

5.2.1. FUNDAMENTAL FREQUENCY RADIATED EMISSION

FCC, VCCI, CISPR, CE, AUSTEL, NZ Praject #: 11385475
UL, CSA, TUV, BSMI, DHHS, NVLAP Report #:

Date& Time: 08/22/16
4521

47173 BENICIA STREET, FREMONT, CA 94538, USA Teerngr:

Company: SRAM LLC
EUT Description: ANT +
Test Configuration :  |EUT + PS (in Z position)
Iype of Test: FCC
Mode of Operation:  Transmitting - ANT+ mode

Freq | Pk Rdg | Av Rdg Pre-amp| Pk Level | Av Level | Pk Limit | Av Limit | Pk Margin | Avg Margin Height

(MHz) | (dBuV) [ (dBuV) (dB) |(dBuV/m)|(dBuV/m)| FCC_B | FCC_B (dB) (dB) (Meter)
Low channel
2410.00 | 74.75 74.14 0.00 83.35 82.74 114.00 | 94.00 -30.65 -11.26 110.00
2410.00 | 75.94 75.38 0.00 84.54 83.98 114.00 | 94.00 -20.46 -10.02 337.00
Mid channel
2457.00 | 82.02 81.42 0.00 90.72 90.12 114.00 | 94.00 -23.28 -3.88 122.00
2457.00 | 72.96 72.32 0.00 81.66 81.02 114.00 | 94.00 -32.34 -12.98 238.00
High channel
2480.00 83.55 82.95 0.00 92.35 91.75 114.00 | 94.00 -21.65 -2.25 120.00
2480.00 84.51 83.89 0.00 93.31 92.69 114.00 | 94.00 -20.69 -1.31 286.00
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

Harmonic Test Plot

LOW CHANNEL HORIZONTAL

UL Fremont,Sm Chomber A 12 Aug 2BI16 22:12:36

115

Radiated Emissions 3-Meters

185

a5}

[ Fange (a1 FUAB  Fel/ftn  Dot/fvg Tups ) Fia  fopelode Fosltion | Forge () EWVB Aelifitn  Delivg Tae Sesep Pis fomaifods Feaition

FCC Port1SC 2. 4GHz RSE.TST 30915 26 Jun 2@

LOW CHANNEL VERTIEAL

| 15UL_Fremont, 5 Chomber A 12 Aug 2B16  22:12:36
Re “ted Emissions 3-Meters
Pro et 11385475
a5 : | Clie
C ptop + OC Power Supply
R 2416MHz
g5| 1L
as|
75l
e
= 65|
oo oo sesemseeceemetecsseseseecmebecnmecesemeeeeebecaneececemeeecm eeesseseeecaeeeceneesceem eeemmeeeeeneseceemmebecameeeeecemeece e ceseeeece beeeceneecs berecae oo
45| 3 g
35
1 18 8
Fregquerncy (GHz)
[ Tange (@ WA Fel/fiin  Dutivg Typs ) Fia  Topefods Fasition | Farge (G0 AU Ael/fiin  Delifvg Tge Secop Fis Towaifole Poaition
FCC Port1SC 2. 4GHz RSE.TST 38915 26 Jun 2015 Rav 9.5 26 Apr 2816

Note1: The pre-scan measurements above 1GHz the VBW is set to 30 kHz.

Note2: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB below the
specification limit.
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

LOW CHANNEL DATA

Marker Frequency Meter Det “AF 7346 (db/m) ‘Amp/Cbi/Fitr/Pad (dB) DC Corr (dB) Corrected “Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (em)
(dBuv) (dBuV/m)
3 *1.248 39.69 PK2 28.6 -24 0 44.29 - - 74 -29.71 317 175 \
*1.245 25.78 MAv1 28.6 -24 17 30.55 54 -23.45 B - 317 175 \
4 *4.82 46.71 PK2 343 -28.3 0 52.71 - - 74 -21.29 296 170 \
*4.82 42.76 MAv1 343 -28.3 17 48.93 54 -5.07 - 296 170 \
5 *4.994 44.65 PK2 343 -29 0 49.95 - 74 -24.05 109 196 \
*4.995 31.27 MAv1 343 -29 17 36.74 54 -17.26 - 109 196 \
1 **2.426 37.31 Pk 324 -23.7 0 46.01 - 0-360 199 H
2 **2.457 42.02 Pk 32.4 -23.6 0 50.82 - - - - 0-360 199 H
6 9.641 41.98 PK2 36.5 -22 0 56.48 - - - - 308 101 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
** - indicates frequency within the Operating Band

Pk - Peak detector

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11385475 E2V5
FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016
IC: 10161A-KILO2

MID CHANNEL HORlZONTAL
1155 UL Fremont,Sm Chomber # 12 Aug ZB16 22:48:13
Radiated Emissions 3-Meters
18] 11385475
IC Pow upp ly
a5}
85
751
E
o = H
o
i | M
3 _;IMWM f !
1 - - - - - -—_--TE_- - .8
Frequency (GHz)
[ Fage (G AR Fer/iin Dot Ty S Fia Fopaffode FPosltion | Furge (G WV Fel/iiin (elirg Type Gesop Fla o Foaition
FCC Port1s aGHz RSE.TST 30915 26 Jun 20 Fov 9.5 26 Gpr 281
MID CHANNEL VERTICAL
115U _Fremont,5m Chamber A Aug 281 2:48: |
diated Emissions 3-Meters
185| 11385475
Supply
a5}
85
E
55 e e
2 - B
45/ 3 7
1
35
1 - - - - - - " 18 - - .u
Frequency (GHz)
[ Fange (D) BUAR  Fal/fttn  Dob/g Tups ) Fia  Wiepefode Paaltion Fiorge (o) VR Fel/ftin Dby Tue Seeep Pia  Wowaifode  Fosition
FCC Port1SC 2 4GHz RSE.TST 38815 26 Jun 2015 Fev 8.5 26 Apr 2816

Note1: The pre-scan measurements above 1GHz the VBW is set to 30 kHz.

Note2: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB below the
specification limit.
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

MID CHANNEL DATA

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad DC Corrected Avg Limit Margin Peak PK Azimuth Height Polarity
(GHz) Reading T346 (dB) Corr Reading (dBuV/m) (dB) Limit Margin (Degs) (cm)
(dBuVv) (db/m) (dB) (dBuV/m) (dBuV/m) (dB)

1 **2.485 44.64 Pk 324 -23.7 0 53.34 - - 74 -20.66 0-360 101 H
3 *1.199 45.07 PK2 28.3 -24.1 0 49.27 - - 74 -24.73 192 246 \
*1.2 30.97 MAvV1 28.3 -24 A7 35.44 54 -18.56 - - 192 246 Vv
4 *3.744 40.6 PK2 33.6 -30.2 0 44 - - 74 -30 297 275 \
*3.745 28.45 MAvV1 33.6 -30.2 A7 32.02 54 -21.98 - - 297 275 Vv
5 *4.914 46.79 PK2 34.3 -27.7 0 53.39 - - 74 -20.61 297 172 \
*4.914 42.29 MAvV1 34.3 -27.7 A7 49.06 54 -4.94 - - 297 172 \
7 *12.284 33.98 PK2 39 -20.1 0 52.88 - - 74 -21.12 329 145 Vv
*12.286 24.62 MAv1 39 -20.1 A7 43.69 54 -10.31 - - 329 145 \
2 **2.518 42.35 Pk 324 -23.6 0 51.15 - - - - 0-360 199 H
6 9.827 37.77 PK2 36.8 -21 0 53.57 - - - - 308 104 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** - indicates frequency covered by the Radiated Band Edge test
Pk - Peak detector

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016

FCC ID: C90-KILO2 IC: 10161A-KILO2
HIGH CHANNEL HORIZONTAL

1151 UL Fremont,Sm 'ic; L 2 Aug L’t"l_ 5:‘.‘ >

185}

85

1 18 8
Fregquerncy (GHz)
[ Fange itz BUNGU_ Fef/fiin Dot/ Tups Sumep Fia  Fpefode Poaltion | Rage (o) BB Relihtn  Delifvg Twe Sesep o Wowpaifode FPosition
FCC Port1s aGHz RSE.TST 30915 26 Jun 20 Fov 9.5 26 Gpr 281
1155 UL Fremont,Sm Chomber @ Aug ZB1 3:29
o
185|
Supply
a5}
=1l
751
e
_.. =1
3 o
LY FESE e oS OO S U OOSUUOY FOUOUOUUU S SOS OO UUOUU SUUSUUSUUUPURE SO
45| =] ; = 7
=] o
1
35
1 18 5]
Frequercy (GHz)
[ Fange itz BUNBU  Fef/fiin  Deb/itg Tups Sumep Fia  Fpefode Poaltion | Rage (o) WU Ref/iitn  Debivg Tue Sweep s Wowpaifode FPositien

FCC Port1SC 2 dGHz RSE TST 38915 26 Jun 2815 Feov 9.5 26 Gpr 2816

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was at least 20dB below the
specification limit.
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REPORT NO: 11385475 E2V5

FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016
IC: 10161A-KILO2

HIGH CHANNEL DATA

WMarker Frequency Weter Det “AF 7346 (dbim) Amp/CbIFItr/Pad (dB) DC Corr (aB) Corrected Avg Limit (aBuV/m) Margin Peak Limit (dBuv/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
S *3.743 40.13 PK2 33.6 -30.1 0 43.63 - - 74 -30.37 228 244 H
*3.746 28.58 MAv1 33.6 -30.3 A7 32.05 54 -21.95 - - 228 244 H
6 *4.961 41.45 PK2 34.3 -28.2 0 47.55 - - 74 -26.45 291 346 \
*4.96 34.28 MAv1 34.3 -28.2 A7 40.55 54 -13.45 - - 291 346 \4
7 *7.463 33.62 PK2 35.8 -234 0 46.02 - - 74 -27.98 142 175 \
*7.468 235 MAv1 35.8 -23.5 A7 35.97 54 -18.03 - - 142 175 \4
4 1.753 44.43 PK2 29.8 -23.7 0 50.53 - - 115 103 \4
1 **2.457 41.08 Pk 324 -23.6 0 49.88 0-360 199 H
2 2.518 46.01 PK2 324 -23.6 0 54.81 48 152 H
3 2.587 35.96 Pk 32.3 -23.5 0 44.76 0-360 102 H

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

** - indicates frequency within the Operating Band

Pk - Peak detector

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

5.3. WORST-CASE BELOW 1 GHz

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

R5|

R5|
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

Below 1GHz Data

Marker Frequency Meter Det AF T899 (dB/m) Amp/Cbl (dB/m) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d (dB) (Degs) (cm)
(dBuV) Reading
(dBuV/m)
4 32.72 29.41 Pk 23.5 -31.2 21.71 40 -18.29 0-360 100 H
1 37.0125 37.64 Pk 20.5 -31.1 27.04 40 -12.96 0-360 100 \
5 70.035 31.74 Pk 12.1 -30.8 13.04 40 -26.96 0-360 100 H
2 70.035 35.13 Pk 121 -30.8 16.43 40 -23.57 0-360 100 \
3 199.065 30.49 Pk 16.6 -29.9 17.19 43.52 -26.33 0-360 100 \
6 199.8725 29.84 Pk 16.6 -29.9 16.54 43.52 -26.98 0-360 100 H
Pk - Peak detector
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REPORT NO: 11385475 E2V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

5.4. RADIATED EMISSION BELOW 30MHz

Note: The anechoic chamber has been properly calibrated so that the measurement
results correspond to what would be obtained from an open field sites.

Below 30MHz Data

Marker Frequency Meter Det Loop Antenna Cbl (dB) Dist Corr 300m Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (dB/m) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (dBuVolts)

5 .03547 42.75 Pk 125 1.4 -80 -23.35 56.61 -79.96 36.61 -59.96 0-360
1 .036 38.75 Pk 125 1.4 -80 -27.35 56.48 -83.83 36.48 -63.83 0-360
6 .29933 47.02 Pk 10.8 15 -80 -20.68 38.08 -58.76 18.08 -38.76 0-360
2 .30774 48.03 Pk 10.8 15 -80 -19.67 37.84 -57.51 17.84 -37.51 0-360
7 .88459 36.03 Pk 10.7 15 -40 8.23 28.67 -20.44 - - 0-360
3 .89006 37.29 Pk 10.7 15 -40 9.49 28.62 -19.13 - - 0-360
8 2.72156 24.25 Pk 10.8 15 -40 -3.45 29.54 -32.99 - - 0-360
4 23.32629 10 Pk 9.5 1.7 -40 -18.8 29.54 -48.34 - - 0-360

Pk - Peak detector
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