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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 — SEPTEMBER 6, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 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:

Ly ,';I;"/f|

()
/|
CHOON OO0l 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 E1V5 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
@ Chamber A(IC: 2324B-1) Chamber D(IC: 2324B-4)
X

Chamber B(IC: 2324B-2) Chamber E(IC: 2324B-5)
Chamber C(IC: 2324B-3) Chamber F(IC: 2324B-6)
Chamber G(IC: 2324B-7)
Chamber H(IC: 2324B-8)

N

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. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Result
Section Section(s) Condition

15.247 RSS-247 . .

> .
@) 521 Occupied Band width (6dB) 500KHz 655MHz
2.1051, Band Edge / Conducted
15.247 (d) RSS-247 5.5 Spurious Emission 20dBc 35.36dBm
RSS-247

15.247 544 TX conducted output power <30dBm | Conducted Pass

15.247 R5552-2247 PSD <8dBm 2.327dBm
15.207 (a) |RSS-GEN 8.g [\C Power Line conducted | o i 19 Pass

emissions
15.205, RSS-GEN . . . .
15.209 8.9/7 Radiated Spurious Emission |< 54dBuV/m| Radiated Pass
2.3. 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-247 Issue 1.
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

2.4. 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)
36.5 dBuV + 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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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

2.5. MEASUREMENT METHOD

On Time and Duty Cycle: KDB 558074 D01 v03r05, Section 6.

6 dB Emission BW: KDB 558074 D01 v03r05, Section 8.

Conducted Output Power: KDB 558074 D01 v03r05, Section 9.1.2 (Method PKPM1).

Power Spectral Density: KDB 558074 D01 v03r05, Section 10.2 (Method PKPSD).

Unwanted emissions in restricted bands: KDB 558074 D01 vO3r05, Section 12.0, 12.2.

Unwanted emissions in non-restricted bands: KDB 558074 D01 v03r05, Section 11.1, 11.2, and
11.3
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

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

2.6.

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

TEST AND MEASUREMENT EQUIPMENT

report:
Test Equipment List
Description Manufacturer Model TNo. | CalDate | CalDue
Spectrum Analyzer, PXA, BHz 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, @0dB 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 JB3 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 HybridBOMHz to 2000MHz Sunol Sciences JB3 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, PXABHz 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, BOMHz 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 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

3. EQUIPMENT UNDER TEST
3.1. DESCRIPTION OF EUT

The EUT is a BICYCLE POWER METER with ANT+ & BLE

3.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2402 - 2480 BLE 2.80 1.91

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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FCC ID: C90-KILO2

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

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
/O 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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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

SETUP DIAGRAM FOR TESTS

DL POWER STPPLY

ACMAIX
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

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

4. ANTENNA PORT TEST RESULTS

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)
BLE 0.134 0.626 0.214 21.41% 6.69 7.463

DUTY CYCLE PLOTS

DUTY CYCLE BLE MODE

Agilent Spectrum Analyzer - Swept SA
l RL RF S0 DO

SENSE:INT ALIGNAUTD

10:22:03PM Aug 11, 2015

Avg Type: Log-Pwr

Ref Offset 10.1 dB

10 dBidiv._ Ref 20.00 dBm
Log

PNO: Fast —»— 1rig:Free Run
IFGain:Low #Atten: 20 dB

TRAcEl 3456
T

Frequency

TP

oo

000

Auto Tune

CenterFreq|
2.440000000 GHz|

StartFreq
2.440000000 GHz|

Stop Freq|
2.440000000 GHz

Center 2.440000000 GHz
Res BW 8 MHz

A2 t (&)

t
t (A

[ELSRT YN SN
B

#VBW $§0 MHz

1340 us (A) 480 dB
119.0 us -1.88 dBm
6260 us (A) 119dB

Span 0 Hz

CF Step
8.000000 MHz|

Auto Man

Freq Offset|
0 Hz|

37290 Date:

08/11/16
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

IC RSS-247 5.2 (1)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MH2z) (MH2z) (MHz)
Low 2402 0.655 0.5
Middle 2440 0.644 0.5
High 2480 0.647 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

% Agilent 83:12:36 Aug 12, 2016

L

|Freq/ChanneI

APvG.1.1(8715163,37298, Conducted B
Ref 18 dBm #Atten 16 dB

-8.238 dB

#Peak

a Mkrl 655 kHz
Center Freq
240200000 GHz

StartFreq
| 240150000 GHz

StopFreq
240250808 GHz

CF Step

100.000006 kHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2,402 @88 GHz

#Res BH 188 kHz #WBH 300 kHz

Span 1 MHz
Sweep 1 ms (18081 pts)

—

6 dB BANDWIDTH MID CH
s Agilent 09:18:22 Fug 12, 2016

L

|Freq/ChanneI

APv5.1.1(8715163,37298, Conducted B
Ref 18 dBm #Atten 20 dB

-1.685 dB

#Peak

a Mkrl 644 kHz
Center Freq
244000608 GHz

| StartFreq
Il 243950000 Giz
StopFreq
2.44050800 GHz

CF Step
108000008 kHz
Auto Man

Center 2.440 @88 GHz

#hes BH 108 kHz #WBH 380 kHz

Span 1 MHz
Sweep 1 ms (1881 pts)

Freq Offset
A.08000800 Hz

Signal Track
On Off

—
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

6 dB BANDWIDTH HIGH CH
- Agilent 89:23:55 Aug 12, 2016 L |Freq/ChanneI

APw5.1.1¢(8715163,37298, Conducted B a Mkrl 647 kHz Center Freq
5gia}<@ dBm #Atten 20 dB -0,743 dB 5 45000000 GHa
T - StartFreq
247950008 GHz
StopFreq
248050008 GHz

CF Step
160000008 kHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 2.430 @88 GHz Span 1 MHz ‘
#Res BH 106 kHz #\BH 306 kHz Sweep 1 ms (18081 pts)
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016

FCC ID: C90-KILO2 IC: 10161A-KILO2
4.3. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to ANSI C63.10-2013, section 6.9.2 and RSS Gen Issue 4, section 6.6: The
transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99
% bandwidth and to 1% of the span. 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
(MHz) (MHz)
Low 2402 0.9971
Middle 2440 0.9956
High 2480 1.0011
ID: 37290 Date: [08/12/16
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DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 69:13:43 Aug 12, 2016

Freq/Channe

Ch Freq 2.482 GHz

Occupied Bandwidth

APv5.1.1(8715163,37298, Conducted B
Ref 18 dBm #Atten 20 dB

Center Freq
E - T”9 Freev 2.40200000 GHz
Verades:

StartFreq
2401080668 GHz

#Peak

Stop Freq

2.40300000 GHz

[

CF Step

200068068 kHz

Auto Man

Freq Offset

Center 2,482 @88 GHz

#hes BH 16 kHz #YBH 51 kHz

Span 2 MHz

#35neep 100 ms (1001 pts)

0.000B0A0E Hz

Occ BH % Pur
x dB

Occupied Bandwidth
997.1271 kHz

7.159 kHz
1.146 MHz

Transmit Freq Error
% dB Bandwidth

99,60 %
-26.00 dB

——
Signal Track
|0n Off

99% BANDWIDTH MID CH
W Agilent 89:19:11 Aug 12, 2016

Freq/thanne

Ch Freq 2.44 GHz

Occupied Bandwidth

Center Freq
E - T”9 Free” 2.44000000 GHz
verages:

APv5.1.1(8715163,37298, Conducted B
Ref 18 dBm #Atten 20 dB

| StartFreq
243900008 GHz

#Peak

e

Stop Freq
2.44100008 GHz

CF Step
206.008008 kHz

Auto Man

Freq Offset

Center 2,440 @88 GHz

#Res B 16 kHz #YBH 51 kHz

Span 2 MHz

#3weep 100 ms (1001 pts)

B.00EEO0DE Hz

Occ BH % Pwr
x dB

Occupied Bandwidth
995.,5984 kHz

18.559 kHz
1.116 MHz

Transmit Freq Error
% dB Bandwuidth

99,80 %
-26.88 dB

——
Signal Track
|0n Off
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

99% BANDWIDTH HIGH CH

% Agilent 83:24:51 Aug 12, 2016 L |Freq/ChanneI

Ch Freq  2.45 oz Trig Free ‘ 2589[;‘@‘;@%5 re

Occupied Bandwidth [Averages: 28 | |
| StartFreq
247900000 GH
APv5.1.1(8715163,37298, Conducted B ‘

Ref 16 dBm #Atten 20 dB

#Peak I StopFreq
" = 245100000 GHz

CF Step
200000008 kHz
Auto Man

Freq Offset
B.08000000 Hz

Center 2,430 A0A GHz Span 2 MHz
#Res BH 16 kHz #/BH 51 kHz #5neep 100 ms (1001 pts)

I—

i i , =|| Signal Track

Occupied Bandvidth Occ BH 7% Par  99.06 7 |0n Off
1.8011 MHz x dB -26.00 dB

Transmit Freq Error  11.915 kHz
% dB Bandwidth 1.153 MHz
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

LIMITS

OUTPUT POWER

FCC §15.247 (b)

IC RSS-247 5.4 (4)

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

TEST PROCEDURE

Peak power is measured using KDB558074 DO1 DTS Meas Guidance v03r05 utilizing spectrum

analyzer.

RESULTS
Channel Frequency Peak Power Limit Margin

Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 2.357 30 -27.643
Middle 2440 2.665 30 -27.335
High 2480 2.802 30 -27.198
ID: 37290 Date: |08/11/16
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

OUTPUT POWER RESULT

OUTPUT POWER LOW CH

Agilent Spectrum Analyzer - Swept SA
tl RL RF 506 DC 8 ALIGN AUTO 10:25:38 PM &ug 11, 2016

[Marker 1 2.402222000000 GHz Avg Type: Log-Pwr mace[l oz 5 6 Peak Search
PNO: Wide (50 11g:FreeRun Avg|Hold:>100/100 T |
IFGaimLow #Atten: 20 dB cET|P

NextPeak|
Ref Offset 10.1 dB

10dBidiv. Ref 20.00 dBm
Log

Next Pk Right|

Next Pk Left|

Marker Delta|

Mkr—CF|

Mkr—RefLvl

Center 2.402000 GHz Span 3.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.53 ms (1001 pts)

MSG [@ STATUS

OUTPUT POWER MID CH

Agilent Spectrum Analyzer - Swept SA

L = i : ALIGHAJTO 10:24:25PM Aug 11, 2016 7Peak Search
Narker 1 2.440054000000 GHz ) Avg Type: Log-Pwr TRACE‘ 3456
PNO: Wide 0 11g:FreeRun Avg|Hold:>100/100 T ‘

IFGain:Low #Atten: 20 dB oET|P

Next Peak
Ref Offset 10.1 dB

10dBidiv. Ref 20.00 dBm
Log

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF|

Mkr—RefLvl

Center 2.440000 GHz Span 3.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.53 ms (1001 pts)

MSG Ilb STATUS
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

OUTPUT POWER HIGH CH

ALIGN AUTO 10:26:39PM &ug 11, 2016

L Avg Type: Log-Pwr TRACE 3456
marker LA GPNHOZ:UW%.; Trig: Free Run Avg|Hold:>100/100 |

Peak Search

T
IFGain:Low #Atten: 20 dB DETlP

NextPeak|

Ref Offset 10.1 dB

1Lo dBidiv.  Ref 20.00 dBm
og

o Next Pk Right

Next Pk Left|

Marker Delta|

Mkr—CF|

Mkr—RefLvl

Center 2.480000 GHz Span 3.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.53 ms (1001 pts)

MSG [@ STATUS
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016

FCC ID: C90-KILO2 IC: 10161A-KILO2
4.5. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
IC RSS-247 5.2 (2)

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.

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r02.

RESULTS
Channel Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 1.252 8 -6.75
Middle 2440 2.327 8 -5.67
High 2480 1.675 8 -6.33
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

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

POWER SPECTRAL DENSITY

PSD LOW CH

- Agilent 09:14:86 Aug 12, 2016

L

|Freq/ChanneI

Ref 38 dBm

APv5.1.1(671516),37290, Conducted B
#Atten 48 dB

Hkrl 2.481 99 GHz
1.252 dBm

#Peak
Log

18
dB/

Offst

Center Freq
240200000 GHz
StartFreq
2.48150068 GHz
StopFreq
240250008 GHz

CF Step
160000000 kHz
Auto Man

Center 2,402 @66 GHz
#Res BH 30 kHz

#YBH 91 kHz

Span 1 MHz
Sweep 1.067 ms (101 pts)

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]

PSD MID CH

1 Agilent ©9:19:34 Aug 12, 2016

L

|Freq/ChanneI

Ref 38 dBm

AP5.1.1(671516),37290, Conducted B
#Atten 40 dB

Mkrl 2.439 99 GHz
2.327 dBm

#Peak
Log

18
dB/

Offst
18.1

Center Freq
244008808 GHz
StartFreq
243950000 GHz
StopFreq
2.44050808 GHz

CF Step
106.606068 kHz

Auto Man

Center 2.440 @66 GHz
#Res BH 30 kHz

#YBH 91 kHz

Span 1 MHz

Sweep 1OG67 ms (101 pts)

Freq Offset
B.00000000 Hz

Signal Track
On Off]

—
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

PSD HIGH CH
s Agilent 69:25:13 Aug 12, 2016 L [Freq/Channel

APv5.1.1(671516),37290, Conducted B Mikrl 2.479 99 GHz Center Freq
Eséa’i@ dBrm #Atten 48 dB 1.675 dBm 5 48000000 Gl»
Log

19 StartFreq
dB/ 247350008 GHz
Offst

StopFreq
245000868 GHz

CF Step

160.000000 kHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On 0ff]
Center 2.480 000 GHz Span 1 MHz ‘
#Res BH 30 kHz #BH 91 kHz Sweep 1.067 ms (101 pts)
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

4.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required.

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: 11385475 E1V5

FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
s Agilent 09:26:17 Aug 12, 2016

L

|Freq/ChanneI

APvG.1.1(8715163,37298, Conducted B
Ref 18 dBm

#Atten 20 dB

Mkr2 2.408 89 GHz

Peak

-44.46 dBm |

Center Freq
240000000 GHz

| StartFreq
239500008 GHz

StopFreq
2405088618 GHz

#PAvg

CF Step
1.80000008 MHz
Auto Man

Center 2,400 08 GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 18 MHz
Sweep 1 ms (1001 pts)

Marker
1
2

Trace
1
(1

Type
Fraeg
Frag

B Axis

2.397 41 GHz
2,488 88 GHz

Amplituda
-36.85 dBn
-44,46 dEm

Freq Offset
B.08000000 Hz

Signal Track
On Off

LOW CH SPURIOUS
s Agilent 09:29:38 Aug 12, 2016

L

|Freq/ChanneI

APv5.1.1(8715163,37298, Conducted B
Ref 20.1 dBm

#Atten 26 dB

Mkrd 2.341 GHz
-45.775 dBm

#Peak

| 13.8156868 GHz

Center Freq

1
<

StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

CF Step
2.59700008 GHz
Auto Man

Start 3@ MHz
#Res BH 100 kHz

#VBH 368 kHz

Stop 26.080 GHz
Sweep 2,482 5 (8192 pts)

Marker

1

2
3
4

Trace
1
1)
1
(1

# Auiz
2,482 GHz
4,884 GHz
7.286 GH=z
2,341 GHz

Amplitude
1.78 dBm
-57.82 dEm
-59.12 dBn
-45.78 dEm

Freq Offset
A.08000800 Hz

Signal Track
On Off

|
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

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

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
s Agilent 09:26:22 Aug 12, 2016

L

|Freq/ChanneI

Ref 18 dBm

APvG.1.1(8715163,37298, Conducted B
#Atten 20 dB

Mkrl 2.439 99 GHz

381 dBm

Peak

Center Freq
244000008 GHz
StartFreq
243500008 GHz
StopFreq
244500008 GHz

CF Step
1.80000008 MHz
Auto Man

Center 2.440 @@ GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 18 MHz
Sweep 1 ms (18081 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

MID CH SPURIOUS

W Agilent 89:45:51 Aug 12, 2016

L

|Freq/ChanneI

Ref 28.1 dBm

APv5.1.1(8715163,37298, Conducted B
#Atten 26 dB

Mkr3 9.761 GHz
-53.433 dBm

#Peak |

| 13.8156868 GHz

Center Freq

1
<

StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

CF Step
2.59700008 GHz
Auto Man

Start 3@ MHz
#Res BH 100 kHz

#VBH 368 kHz

Stop 26.000 GHZ
Sweep 2,482 5 (8192 pts)

Marker Trace
1 1
2 1)
3 1
4 (1

# Auiz
2.448 GHz
4,888 GHz
9.761 GH=z

24,932 GHz

Amplitude
1.68 dBm
-59.61 dEm
-53.43 dBn
-58.79 dEm

Freq Offset
A.08000800 Hz

Signal Track
On Off

|

Note: Conducted spurious limit should be -17.0dBm, but compliant to lower limit of -25dBm.

Page 27 of 48

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701lI
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 E1V5

FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
s Agilent 09:25:46 Aug 12, 2016

L

|Freq/ChanneI

Ref 18 dBm

APvG.1.1(8715163,37298, Conducted B

#Atten 20 dB

Mkr2 2.486 15 GHz
-35.36 dBm

Peak

| 248350809 GHz

Center Freq

| StartFreq
247850008 GHz

StopFreq
243850000 GHz

CF Step
1.80000008 MHz
Auto Man

Center 2.483 58 GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 18 MHz

Sweep 1 ms (1001 pts)

Marker
1
2

Trace
1
(1

Type
Freg
Frag

H Auiz

2.483 5A GHz
2.486 15 GHz

Amplitude
-51.31 dEm
-35.36 dEm

Freq Offset
B.08000000 Hz

Signal Track
On Off

|

HIGH CH SPURIOUS
s Agilent 09:32:45 Aug 12, 2016

L

|Freq/ChanneI

Ref 28.1 dB

M

APw5.1.1(871516),37298, Conducted B

#Atten 26 dB

Mkrd 24,941 GHz
—-58.268 dBm

#Peak

Center Freq
13.8150008 GHz

1

4

StartFreq
30.0000008 MHz

Stop Freq
260000008 GHz

#PAvg |

CF Step
259700008 GHz
Auto Man

Start 3@ MHz
#Res BH 100 kHz

#VBH 380 kHz

Stop 26.080 GHz

Sweep 2,482 5 (8192 pts)

Marker
1

2
3
4

Trace
1
1)
1
(1

# Auiz
2.488 GHz
4,968 GHz
7.448 GHz

24,941 GHz

Amplitude
1.33 dBm
-E1.88 dEm
-£9.18 dEm
-58.27 dEm

Freq Offset
B.ABEEEEEE Hz
Signal Track
On Off
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REPORT NO: 11385475 E1V5

FCC ID: C90-KILO2

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

5. TRANSMITTER RADIATED EMISSIONS

5.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-GEN Clause 8.9 (Transmitter)
IC RSS-GEN Clause 7.1.2 (Receiver)

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

NOTE: KDB 937606 OATS and Chamber Correlation Justification
- Device is a small bicycle power meter.

- Base 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.

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for 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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and add duty cycle factor for average
measurements.

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

The spectrum from 9 kHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

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: 11385475 E1V5

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

WZEUL Fremont,5m Chamber A 12 Aug 2816 19:89:83

Restricted Bondedge

- Project Number: 11385475

T Client SRAM

ConfigiEUT + Laptop + DC Pawer Supply
Made :ELE BE 2482MHz

195 Tested by:d5211 _LL

95

85

75

. )

l

55 Limit (dBuU \\

i
2 1 Mﬁ
A5 ko T P T TR SRR S P AT RV ) " 1 Mot
. b bt ooy o H iy

" by A Il S b ! WbV i Nt Pl k. (LRE s

3
~
>
5
@
T

18 .5MH=z/ 2
Frequency (GHz)

415

Range (GHz) REU/UBW  Ref/Attn Det/fvg Tupe Suaep Pts  f5ups/Mode Position Range (6Hz) REWUBY  Ref/Attn Det/Avg Type weey Pts ¥Sups/Mode Fositi
1:2.3172.415 1MC-348) /34 167/18  PEAK/Par Aug(RHS) Insec(futo) 8081  MAXH 172 degs H | 2:2.3172.415 MC-38)/3M 165/8  AUER/P: sec(futo) 8001 18

osition
1 ur RvgURHS) 81 1BGTAVG 172 degs H

BLE_BE_H_24B82MHz .DAT 38915 2 Jun 2816

Rev 9.5 26 Apr 2816

DATA

Marker Frequenc Meter Det "AF 1346 (db/m) Amp/CbIFItr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBUV/m) PK Azimuth Height Polarity
y Reading d (dBuVim) (dB) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuv/im)
1 *2.39 37.61 Pk 32.3 -23.7 0 46.21 - - 74 -27.79 172 114 H
2 *2.386 38.94 Pk 32.2 -23.7 0 47.44 - - 74 -26.56 172 114 H
3 *2.39 25.66 RMS 32.3 -23.7 6.69 40.95 54 -13.05 - - 172 114 H
4 *2.37 26.75 RMS 32.2 -23.7 6.69 41.94 54 -12.06 - - 172 114 H

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

RMS - RMS detection
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, VERT

UL Fremont,5m Chamber A

125 12 Aug 2816 19:28:19

Restricted Bondedge

Project Number: 11385475

Client:SRAM

Config:EUT + Laptop + DC Power Supply
Mode:BLE BE 2482MHz

Tested by:45211 _LL

£
~
>
B}
@
Kl

Average Limit (dBuU

18.5MH=z/ 2.415
Frequency (GHz)

Range (6Hz) REU/UBW  Ref/Aten Det/Avg Type Sueep Pls #sups/fode Fosition Renge (GHz) RBU/UBU  Ref/fttn Det/Avg Type Po  ¥5ups/Mode Fosition

Low CH Bondedge - U.TST 38815 2 J Rev 9.5 26 Apr 2816

Marker Frequenc Meter Det 'AF 7346 (db/m) AmpIChIFitr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBUV/m) PK ‘Azimuth Height Polarity
Reading (dB) d (dBuV/m) (dB) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dB;
(dBuVv/im)
1 *2.39 37.22 Pk 32.3 -23.7 0 45.82 74 -28.18 166 231 Vv
2 *2.358 39.37 Pk 32.1 -23.7 [ 47.77 - - 74 -26.23 166 231 \
3 *2.39 26.04 RMS 32.3 -23.7 6.69 41.33 54 -12.67 - - 166 231 Vv
4 *2.372 26.9 RMS 32.2 -23.7 6.69 42.09 54 -11.91 166 231 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, HORIZ

125UL Fremont,5m Chamber A 12 Aug 2816 19:31:39
Restricted Bondedge

Project Number: 11385475

Client:SRAM

Config:EUT + Laptop + DC Power Supply
Mode:BLE BE 2488MHz

Tested by:45211 _LL

imit CdBuU/pr

£
~
>
B}
@
o

/\verdge Limit CdB

2
“ : ;/
h ok Lol el M A \ T AN Ul kel harth el il wted bl ks " oo d b i e b
Il \ \
I ¥ G i

=]
iR "
i e iy
VAR il m‘w‘dwﬂ‘f‘v Wl “%‘J T AR MR TRRT PO TP e Ny || Ly

Y

™
i bos i

2.46 18.3MH=z/
Frequency (GHz)

Range (GHz) REU/UBW  Ref/Atin Det/fvg Tuype Sueep Pls #Sups/fode Fosition Renge (6Hz) RBU/UBU  Ref/fttn Det/Avg Type Sucep Po  #5ups/Mode Fosition
1:2.46-2.563 1HC-348) /34 167/18 PEAK/Pir Avg(RMS)  Insec(Aute) 8801  MAKH 174 degs H | 2:2.46-2.563 1HC-30B)/3M 185/8  AUER/Pir Mg(RIMS)  lnsec(huto)  8BB1  1GATAVG 74 degs H

High CH Bandedge - H.TST 38915 2 Jun Rev 9.5 26 Apr 2816

DATA

Marker Frequenc Meter Det 'AF 7346 (db/m) AmpIChIFitr/Pad DC Corr (dB) Correcte Average Limit Margin Peak Limit (dBUV/m) PK ‘Azimuth Height Polarity
Reading (dB) d (dB) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dB)
(dBuV/im)
1 *2.484 42.42 Pk 32.4 -23.6 0 51.22 - - 74 -22.78 174 106 H
3 *2.484 27.56 RMS 324 -23.6 6.69 43.05 54 -10.95 - - 174 106 H
4 *2.486 33.64 RMS 32.4 -23.7 6.69 49.03 54 -4.97 - - 174 106 H
2 2.518 49.65 Pk 32.4 -23.6 0 58.45 - - 74 -15.55 174 106 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, VERT

12‘:LJL Fremont,5m Chamber A 12 Aug 2816 19:39:26

Restricted Bondedge

Project Number: 11385475

Client:SRAM

Config:EUT + Laptop + DC Power Supply
Mode:BLE BE 2488MHz

Tested by:45211 _LL

CdBul/m)

1a.3 2.563

Frequency (GHz)

Range (GHz) REU/UBY Ref/Attn Det/Avg Type Sueep Pts #Sups/Mode Position Range (GHz) RBL/UBU Ref/fttn  Det/Avg Type Sueep. Pts #Sups/Mode FPosition

High CH Bondedge - U.TST 383915 2 Jun Rev 9.5 26 Apr 2816

DATA

Marker Frequenc Meter Det AF T346 (db/m) Amp/Cbl/Fitr/Pad DC Corr (dB) Correcte ‘Average Limit Margin Peak Limit (dBuV/m) PK Azimuth Height Polarity
Reading (dB) d (dBuV/m) (dB) Margin (Degs! (cm)
(GHz) (dBuv) (z;?ﬁ/\/ﬂ"?) (dB)
1 *2.484 37.36 Pk 32.4 -23.6 0 46.16 74 -27.84 135 254 v
2 *2.485 44.5 Pk 32.4 -23.7 0 53.2 - - 74 -20.8 135 254 \
3 *2.484 25.04 RMS 32.4 -23.6 6.69 40.53 54 -13.47 - - 135 254 \
4 *2.486 29.24 RMS 324 -23.7 6.69 44.63 54 -9.37 - - 135 254 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

11:UL Fremont,5m Chomber A 12 Aug 2816 21:23:12
Rodioted Emissions 3-Meters
= Project Number: 11385475
18 Client :SRAM
Config EUT + Laptop + DC Power Supply
Mode:BLE HARM 2402MHz
g5 Tested by:45211_LL
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
@
o
2 Avg Limit (dBuU/m)
5:
3
P
45
! 5
Q 0 L kbl
N
35 “‘i PRI T RTRIPIN, .. Wy
iy Nl WA
o5
1 18 18
Frequency (GHz)
Range (62 REU/UB  Ref/Attn Det/Avg Tupe Suecp Pls  Foups/fods Fosition Range (GHiz) RBUAGN  Ref/Attn  Dot/Avg Type Sucep Pts foups/fiods FPosition
1:1-3 INC-6d6)/3k  17/18  PEAK/Fr Avg(RHS)  7msec(huto) 6881 MAXH B-36degs H | 3:3-18 NC6B)/3B  BI/8  PERK/Par (R  STdnsec(uto) ISk MM 0-36Adegs H
FCC Port{SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 Apr 2816
11:LJL Fremont,5m Chomber A 12 Aug 2016 21:23:12
Rodioted Emissions 3-Meters
Project Number: 11385475
185 Client SRAM
Config EUT + Laptop + DC Power Supply
Mode:BLE HARM 2402MHz
g5 Tested by:45211_LL
8:
Peok Limit (dBul/m)
75
e
3 5
3 6
[an}
o
~ Avg Limit (dBulU/m)
5|: 1A
5]
P
o
45 9
o o
o5
1 18 18
Frequency (GHz)
Ronge (6H) REU/UB  Ref/Altn Dt/Avg Tupe Suecp Pla ¥owps/fode FPosition Range (Gfiz) RENABH  Ref/Attn  Dot/Avg Type Sueep Pts ¥upo/fiods Position
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 Apr 2816
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

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

LOW CHANNEL DATA

Mark Frequency Mete Det AF T346 Amp/Cbl/Fltr/P DC Corr Corre Avg Limit Margin Peak Limit PK Azim Heig Polar
er (GHz) r (db/m) ad (dB) (dB) cted (dBuVv/m) (dB) (dBuV/m) Margin uth ht ity
Read Readi (dB) (Deg (cm)
ing ng s)
(dBu (dBuv
V) /m)
1 *1.249 44.59 PK2 28.6 -24 0 49.19 - - 74 -24.81 187 266 H
*1.248 25.64 MAvV1 28.6 -24 6.69 36.93 54 -17.07 - - 187 266 H
7 * 4.803 46.8 PK2 34.3 -28.6 0 52.5 - - 74 -21.5 293 310 Vv
* 4.804 37.75 MAvV1 34.3 -28.6 6.69 50.14 54 -3.86 - - 293 310 \
8 *4.995 44.05 PK2 34.3 -29 0 49.35 - - 74 -24.65 108 212 \
*4.996 31.22 MAvV1 34.3 -29 6.69 43.21 54 -10.79 - - 108 212 V
9 *7.468 36.35 PK2 35.8 -23.5 0 48.65 - - 74 -25.35 212 186 v
*7.47 23.72 MAv1 35.8 -23.6 6.69 42.61 54 -11.39 - - 212 186 Vv
2 **2.426 38.02 Pk 32.4 -23.7 0 46.72 - - 0-360 200 H
3 **2.457 42.69 Pk 32.4 -23.6 0 51.49 0-360 200 H
4 **2.472 35.44 Pk 32.4 -23.6 0 44.24 0-360 200 H
5 5.481 36.78 PK2 34.8 -27.2 0 44.38 66 233 H
10 9.609 42.83 PK2 36.5 -22.1 0 57.23 308 101 V
6 13.626 33.18 PK2 39.1 -204 0 51.88 69 218 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

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

MID CHANNEL HORIZONTAL

| 1l=UL Fremont,5m Chomber A 12 Aug 2816 20:46:03
Rodioted Emissions 3-Meters
= Project Number: 11385475
18 Client :SRAM
Config EUT + Laptop + DC Power Supply
Mode:BLE HARM 244BMHz
g5 Tested by:45211_LL
8|:
Peak Limit C(dBulU/m)
7:
‘e
3 5
3 6
[as}
T N
2 fvg Limit (dBuU/m)
55
1
4|: 3 _uia Lh b Y T T -
" e I
o e “ WM Rt
35 T Y TN o
ey L Mol
o5
1 18 18
Frequency (GHz)
Range (62 REU/UB  Ref/Attn Det/Avg Tupe ) Pls  Foups/fods Fosition Range (GHiz) RBNAGN  Ref/Attn  Dot/Avg Type Sucep Pts foups/fiods FPosition
1:1-3 MC6) /8K 1B1/18 PEAK/Pur Ava(RYS)  7Tmsec(iuto) G381 MAKH B-368degs H | 3:3-18 NC6E)/3B  B1/8  PERK/Par MR  STdnsec(iuto) ISk MM 0-360degs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 Apr 2816
' 1:UL Fremont,5m Chomber A 12 Aug 20816 20:46:063
Rodioted Emissions 3-Meters
= Project Number: 11385475
18 Client :SRAM
Config:EUT + Laptop + DC Power Supply
Mode:BLE HARM 2448MHz
g5 Tested by:45211_LL
8:
Peok Limit (dBul/m)
75
e
3 5
3 6
[an}
o ;
- Avg Limit (dBulU/m)
5|:
& 8
e o
45 4
[} 5 @
&)
3B R
o5
1 18 18
Frequency (GHz)
Range (6H) RO/ Ref/Atn Det/Avg Tupe ) Pla  ¥owps/fode Fosition Range (Gfiz) RENABU  Ref/Attn  Det/Avg Type Sueep Pts ¥oupo/fiods Position
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 Apr 2016
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REPORT NO: 11385475 E1V5
FCC ID: C90-KILO2

DATE: SEPTEMBER 13, 2016

IC: 10161A-KILO2

MID CHANNEL DATA

Mark Frequency Mete Det AF T346 Amp/Cbl/Fltr/P DC Corr Corre Avg Limit Margin Peak Limit PK Azim Heig Polar
er (GHz) r (db/m) ad (dB) (dB) cted (dBuVv/m) (dB) (dBuV/m) Margin uth ht ity
Read Readi (dB) (Deg (cm)
ing ng s)
(dBu (dBuv
V) /m)
4 *1.195 43.75 PK2 28.3 -24.2 0 47.85 - - 74 -26.15 193 271 \
*1.2 30.8 MAvV1 28.3 -24.1 6.69 41.69 54 -12.31 - - 193 271 \
5 *1.597 42.32 PK2 28.2 -23.6 0 46.92 - - 74 -27.08 66 200 Vv
*1.599 28.09 MAvV1 28.2 -23.6 6.69 39.38 54 -14.62 - - 66 200 \
6 *4.88 46.45 PK2 34.3 -27.9 0 52.85 - - 74 -21.15 297 155 \
*4.88 36.35 MAvV1 34.3 -27.9 6.69 49.44 54 -4.56 - - 297 155 \
7 *4.992 44.25 PK2 34.3 -29 0 49.55 - - 74 -24.45 109 269 \
*4.996 31.99 MAvV1 34.3 -29 6.69 43.98 54 -10.02 - - 109 269 V
1 **2.426 37.6 Pk 32.4 -23.7 0 46.3 - - 0-360 101 H
2 **2.457 42.76 Pk 32.4 -23.6 0 51.56 0-360 101 H
3 **2.472 35.87 Pk 32.4 -23.6 0 44.67 0-360 199 H
8 9.76 39.96 PK2 36.7 -21.2 0 55.46 307 115 \

* - 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 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

HIGH CHANNEL HORIZONTAL

11l=UL Fremont,5m Chomber A 12 Aug 2816 19:43:01
Rodioted Emissions 3-Meters
= Project Number: 11385475
18 Client :SRAM
Config:ELT + Laptap + DC Power Supply
Mode:BLE HARM 2488MHz
g5 Tested by:45211_LL
8|:
Peak Limit C(dBulU/m)
7:
‘e
3 5
3 6
[as}
T N
2 fvg Limit (dBuU/m)
55
o
3
45 2
6 PR
: 2 TR
s O s Pt
e A Wohigeu
o5
1 18 18
Frequency (GHz)
Range (62 REU/UB  Ref/Attn Det/Avg Tupe ) Pls  Foups/fods Fosition Range (GHiz) RBNAGN  Ref/Attn  Dot/Avg Type Sucep Pts foups/fiods FPosition
1:1-3 MC6) /8K 1B1/18 PEAK/Pur Ava(RYS)  7Tmsec(iuto) G381 MAKH B-368degs H | 3:3-18 NC6E)/3B  B1/8  PERK/Par MR  STdnsec(iuto) ISk MM 0-360degs H
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 Apr 2816
11:UL Fremont,5m Chomber A 12 Aug 20816 19:43:01
Rodioted Emissions 3-Meters
= Project Number: 11385475
18 Client :SRAM
Config:EUT + Laptop + DC Power Supply
Mode:BLE HARM 2488MHz
g5 Tested by:45211_LL
8:
Peok Limit (dBul/m)
75
e
3 5
3 6
[an}
o ;
- Avg Limit (dBulU/m)
5|:
45 -
4
=} 5 G
=)
3B ey
o5
1 18 18
Frequency (GHz)
Range (6H) RO/ Ref/Atn Det/Avg Tupe ) Pla  ¥owps/fode Fosition Range (Gfiz) RENABU  Ref/Attn  Det/Avg Type Sueep Pts ¥oupo/fiods Position
FCC Port1SC 2.46Hz RSE.TST 38915 26 Jun 2015 Rev 9.5 26 Apr 2016
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REPORT NO: 11385475 E1V5

FCC ID: C90-KILO2

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

HIGH CHANNEL DATA

Mark Frequency Meter Det AF T346 Amp/Cbl/Fltr/P DC Corr Corre Avg Limit Margin Peak Limit PK Azim Heig Polar
er (GHz) Reading (db/m) ad (dB) (dB) cted (dBuVv/m) (dB) (dBuVv/m) Margin uth ht ity
(dBuVv) Readi (dB) (Deg (cm)
ng s)
(dBuv
/m)

4 *1.199 43.99 PK2 28.3 -24.1 0 48.19 - - 74 -25.81 193 206 \
*1.2 31.58 MAv1 28.3 -24 6.69 42.57 54 -11.43 - - 193 206 \
5 *1.594 41.99 PK2 28.1 -23.6 0 46.49 - - 74 -27.51 71 227 \
*1.598 28.2 MAvV1 28.2 -23.6 6.69 39.49 54 -14.51 - - 71 227 v
6 *3.737 46.39 PK2 33.6 -30 0 49.99 - - 74 -24.01 46 244 H
*3.734 28.33 MAv1 33.6 -30 6.69 38.62 54 -15.38 - - 46 244 H
7 * 4.996 44.78 PK2 34.3 -29 0 50.08 - - 74 -23.92 112 225 Vv
*4.994 31.71 MAv1 34.3 -29 6.69 43.7 54 -10.3 - - 112 225 \
1 **2.457 43.55 Pk 32.4 -23.6 0 52.35 - - 0-360 199 H
2 2.518 49.15 PK2 32.4 -23.6 0 57.95 173 107 H
3 2.587 43.96 PK2 32.3 -23.5 0 52.76 350 223 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

Page 39 of 48

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701lI
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 E1V5
FCC ID: C90-KILO2

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

5.3.

WORST-CASE 18 - 26 GHz

SPURIOUS EMISSIONS 18 TO 26 GHz (WORST-CASE CONFIGURATION, HORIZONTAL &

VERTICAL)

HORIZONTAL PLOT

UL EMC

7 Sep 2816 18:84:24

185

RF Emissians

Order Number:! 1383475

g5

Client:SRAM

Mode :Above 18GHz_llorst Cose
Tested by / SN:45258, AE

a5

Peak Limit (dBUU/m)

Configuration:EUT + Leptop + DC Power Supply

Avg Limit CdBuls/m]

(dBullolte) Horizontal

8

Freqguency (GHz)

RELI/ABL
-3/ 87/8

Ref/Atin  Det/Ava Tupe

Range (6Hz)
FERK/LagPur-Uideo

101826

Sueep Fts
|3meee (Auta) |BEB  MAXH

#5ups/Mode: Ronge (BHz) REUABH

Label
Hori zanto|

Ref/Atin  Det/fvg Tupe

Sucen Pts ¥oupoiode  Lobel

18-266Hz Test . TST 30915 6 Jon 2815

Rev 9.5 81 Jul 2816

VERTICAL PLOT

7 Sep 2816 18:84:24

RF Emissians
Order Number: 11385475

Client:5RAM

Tested by / SN:45258, AE

Peak Limit CdBul/m)

Configuretion:EUT + Laptop + DC Power Supply
Mode :Above 186Hz_lorst Case

Avg Limit CdBul/md

(dBullaltel Uertical

Frequency (GHz)

Range (GHz) I Ref/ftin Det/Avg Tupe Sueep

Pte  #Sups/Moce  Lobel Renge (GHz) REU/UBM

Ref/Attn  Det/fvy Tupe

— Pes +oupeifods  Lebel

18-266Hz Test . TST 385 6 Jon 2HI5
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

Trace Markers

Marker Frequency Meter Det AF T449 (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 19.344 38.15 Pk 32.7 -24.7 -9.5 36.65 54 -17.35 74 -37.35
2 22.088 38.38 Pk 335 -25.3 -9.5 37.08 54 -16.92 74 -36.92
3 24.192 38.90 Pk 33.9 -24.1 -9.5 39.20 54 -14.80 74 -34.80
4 19.016 37.78 Pk 32,6 -24.7 -9.5 36.18 54 -17.82 74 -37.82
5 21.664 37.88 Pk 33.2 -25.2 -9.5 36.38 54 -17.62 74 -37.62
6 25.304 39.27 Pk 343 -24.5 -9.5 39.57 54 -14.43 74 -34.43

* - indicates frequency in CFR15.205/1C8.10 Restricted Band
Pk - Peak detector

Page 41 of 48
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

5.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont,5m Chomber B 18 Aug 2816 89:32:29

95

Rodioted Emissions — 3 Meters

85 Pr?J‘Ect Number: 11385475
Client:SRAM

Config:EUT w/DC

Mode :BLE Worst Cose

75 Tested by:37298

65

55

45 it

(dBulU/m3

35

M

168 1800
Frequency (MHz)

Range (H2) REWUBN  Ref/Aitn Det/Avg Type Secep Pis foups/fode Fosition Range (HHZ) REWUBH  Rof/fttn Det/Avg Type Secep Pis f5ups/fade Position
1:38-200 120k(-6d8)/1M  97/18  PEAK/LogPur-Video fnsec(futo) 481  MAKH B-8degs H | 3:200-1000 128k(6B)/1N  57/18  PERK/LogPur-Videa Jnsec(hute) 601  HAXH 0-368degs H

FCC Part!SC 38-1888MHz.TST 38915 15 Jul 20814 Rev 9.5 26 Apr 2816

VERTICAL PLOT

QKUL Fremont,5m Chamber B 18 Aug 2816 @9:32:29

Radiated Emissions - 3 Meters

85 Pr?\ject Number: 11385475
Client:SRAM

Config:EUT w/DC

Mode :BLE Worst Case

75 Tested by:37298

65

55

45 it CABLY )

(dBulU/m)

35

186 18606
Frequency (MHz)

Range (ffiz) RBU/UBW Ref/Attn  Det/fvg Type Sueep Pls  #ups/Mode Fosition Range (HHz) REW/UBU Ref/fttn  Det/fivg Tupe Sueep Pt #Sups/fode  Fooition

FCC Port!5C 368-1888MHz. TST 36915 15 Jul 2614 Rev 9.5 26 Apr 2816
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

Below 1GHz Data

Marker Frequency Meter Det AF T130 (dB/m) Amp/Cbl (dB) Correcte QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading d dB) (Degs) (cm)
(dBuVv) Reading
(dBuV/m)
2 *119.08 30.09 Pk 17.7 -27.9 19.89 43.52 -23.63 0-360 100 H
5 *120.61 30.12 Pk 17.8 -27.9 20.02 43.52 -23.5 0-360 100 V
4 31.8275 30.77 Pk 23.9 -28.9 25.77 40 -14.23 0-360 100 V
1 35.3125 31.02 Pk 21.4 -28.8 23.62 40 -16.38 0-360 200 H
6 196.8125 30.28 Pk 16.1 -27.1 19.28 43.52 -24.24 0-360 100 \
3 708.3 32.46 Pk 24.2 -25.2 31.46 46.02 -14.56 0-360 200 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 11385475 E1V5 DATE: SEPTEMBER 13, 2016
FCC ID: C90-KILO2 IC: 10161A-KILO2

5.5. WORST-CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

~UL FREMONT, 3m Chomber 15 Aug 20816  22:35:52
o Uy RF Emissions

Feok Limit (dBull/m Project Number: 11385475

68 Client: SRAM

— Conf ig:EUT

‘ ) Mode :Be low 38MHz RSE
51| e bodoii- b Ll Bl £ T Tested by:45256 JB

B

—

—

T Mt

)
Py

B
Ay sy

ik

(dBulUolts) Horizontal

1 18 368
Frequency (MHz)

REW/UBU Ref/Attn  Det/Avg Tupe Sweey s Position
188(-3d8)/388  67/8 PEAK/Pur gvg(RHﬁ) nsec(Auto; k. B-368degs
10r(-3dB)/3Bk  87/8 PEAK/Pur- Avg(RHS) sec(futa ke B-360dege

3:.49-1.785 18k (-3dB)/ 38k 7/8 PEAK/Pur Avg(RMS) inse 6k 8-368degs
4:1.705-38 10k(-3dB)/3Bk  67/8 PEAK/Pur AvgCRMS) B HaxH B-360dege

#Sups /Mode Range (MHz) RBU/VBW Ref/ftin  Det/fAvg Type Sueep Pts  #Sups/Mode Position

FCC 15,209 Below 3@MHz TST 38915 17 Jun 2815 Rev 9.5 26 Apr 2016

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 (dBuVv/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 17 -40 -18.8 29.54 -48.34 - - 0-360

Pk - Peak detector
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