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Product Name : Wahoo GPS BIKE COMPUTER

Model No. : WFCCH
FCC ID : PADWF112
IC : 10563A-WF112

Applicant : Wahoo Fitness, LLC.
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Report Version : V1.0

The test results relate only to the samples tested.

The test results shown in the test report are traceable to the national/international standard through the
calibration of the equipment and evaluated measurement uncertainty herein.

This report must not be used to claim product endorsement by TAF or any agency of the government.

The test report shall not be reproduced without the written approval of QuieTek Corporation.
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Test Report Certification

Issued Date : Nov. 05, 2015
Report No. : 15A0041R-RF-US-P06V03
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Product Name :  Wahoo GPS BIKE COMPUTER

Applicant : Wahoo Fitness, LLC.

Address . 90 W. Wieuca Road, #110, Atlanta, Georgia, 30342 United
States

Manufacturer . Weifang GoerTek Electronics Co.,Ltd

Address . Gaoxin 2 Road,Free Trade Zone,Weifang, Shandong,
261205, P.R.China

Model No. . WFCC1

FCC ID :  PADWF112

IC : 10563A-WF112

EUT Voltage . DC3.5v4.2v

Brand Name . Wahoo

Applicable Standard : FCC CFR Title 47 Part 15 Subpart C: 2014

ANSI| C63.4:2014; ANSI C63.10:2013;
KDB 558074 D01v03r03
Industry Canada RSS-Gen Issue 4/ RSS-247 Issue 1

Test Result : Complied
Performed Location ;' Suzhou EMC Laboratory

No.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 2150086,

Jiangsu, China
TEL: +86-512-6251-5088 / FAX: +86-512-6251-5098

FCC Registration Number: 800392; IC Lab Code: 4075B

Documented By . /&7/‘”\& W%
' Elaine Wang _Senior Engineer

Reviewed By )
' Jack Zhagg&&éuér gm
"‘%\/&/\/U

Approved By

Harry Zhao RF Engineering Manager
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Laboratory Information

We, QuieTek Corporation, are an independent EMC and safety consultancy that was established
the whole facility in our laboratories. The test facility has been accredited/accepted(audited or listed)
by the following related bodies in compliance with ISO 17025, EN 45001 and specified testing scope:

Taiwan R.O.C. : BSMI, NCC,TAF
USA : FCC

Japan : VCCI

China : CNAS

The related certificate for our laboratories about the test site and management system can be downloaded
from QuieTek Corporation’s Web Site :http://www.quietek.com/tw/ctg/cts/accreditations.htm

The address and introduction of QuieTek Corporation’s laboratories can be founded in our Web site :
http://www.quietek.com/

If you have any comments, Please don’t hesitate to contact us. Our contact information is as below:

HsinChu Testing Laboratory :
No.75-2, 3rd Lin, Wangye Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan, R.O.C.
TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : service@quietek.com

LinKou Testing Laboratory :
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451, Taiwan, R.O.C.
TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789 E-Mail : service@quietek.com

Suzhou Testing Laboratory :
No0.99 Hongye Rd., Suzhou Industrial Park, Suzhou, 215006, Jiangsu, China
TEL : +86-512-6251-5088 / FAX : 86-512-6251-5098 E-Mail : service@quietek.com
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History of This Test Report

REPORT NO. VERSION DESCRIPTION ISSUED DATE

15A0041R-RF-US-PO6V03 | V1.0 Initial Issued Report Nov. 05, 2015
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1. General Information

1.1. EUT Description

Product Name

Wahoo GPS BIKE COMPUTER

Brand Name Wahoo
Model No. WFCC1
EUT Voltage DC 3.5V-4.2V

Frequency Range

For 2.4GHz Band
802.11b/g/n(20MHz): 2412~2462MHz

Channel Number

For 2.4GHz Band
802.11b/g/n(20MHz): 11

Type of Modulation

802.11b: DSSS

802.11g/n: OFDM

Data Rate

802.119: 6/9/12/18/24/36/48/54 Mbps

802.11b: 1/2/5.5/11 Mbps

802.11n: up to 300 Mbps

Channel Control

Auto

Antenna Delivery

1*Tx + 1*Rx

Antenna Type

Reference to Antenna List

Peak Antenna Gain

Reference to Antenna List
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For 2.4GHz Band

802.11b/g/n(20MHz) Working Frequency of Each Channel:
Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency

01 2412 MHz 02 2417 MHz 03 2422 MHz 04 2427 MHz
05 2432 MHz 06 2437 MHz 07 2442 MHz 08 2447 MHz
09 2452 MHz 10 2457 MHz 11 2462 MHz N/A N/A

Antenna List

Antenna Manufacturer Model No. Peak Gain

PIFA Antenna Walsin N/A 2.58dBi for 2.4GHz
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. Power Parameter Value of the test software

Test Mode Test Channel Ant1
2412 16

802.11b 2437 16
2462 16

2412 15

802.11g 2437 16
2462 15

2412 13

802.11n(20MHz) 2437 15
2462 13

Note: the power parameter cannot be configured, use the default value.
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The test mode of the test software can support.

Test Mode

Test Channel

Ant1

802.11b

2412

~

2437

2462

802.11g

2412

2437

2462

802.11n(20MHz)

2412

2437

2462

L&
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Duty Cycle
2.4GHz Band
Test Mode Duty Cycle
802.11b 98.8%
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1.2. Mode of Operation
QuieTek has verified the construction and function in typical operation. All the test modes were

carried out with the EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1: Transmit by 802.11b

Mode 2: Transmit by 802.11¢g

Mode 3: Transmit by 802.11n(20MHz)

Note:

1. Regards to the frequency band operation: the lowest, middle and highest frequency of channel
were selected to perform the test, then shown on this report.

2. The radiation measurements are performed in X, Y, Z axis positioning. Only the worst case is
shown in the report.
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1.3. Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer |[Model No. Serial No. Power Cord

1 |Notebook Asus N8OV 8BNOAS226971468 IN/A
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1.4. Configuration of Tested System

Connection Diagram
I ;

: EUT A !
! I
! I
1 i
! 1
! 1
! 1
| i
| i
| |
| |
| |
| |
| |
! 1
! 1
| i
| i
| i
| |
| |
| |
| |
| |
! 1
! 1
| i
| i
| i
| |
! |
| 1
| 1
| 1
e o e e e e o o e e e o o E — — —  — —  — — —— — —— ——————————— i

Signal Cable Type Signal cable Description

A |LAN Cable Control , 0.5m
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1.5. EUT Exercise Software

1 [Setup the EUT and simulators as shown on above.

2 [Turn on the power of equipment.

Run the RF test software , and set the test mode and channel, then press OK to start continue
[Transmit or receive.
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2. Technical Test

2.1. Summary of Test Result

[X] No deviations from the test standards

[ ] Deviations from the test standards as below description:

For FCC
Performed Test Item Normative References Test Deviation
Performed

Conducted Emission FCC CFR Title 47 Part 15 Subpart C: 2014 Yes No
Section 15.207

Radiated Emission FCC CFR Title 47 Part 15 Subpart C: 2014 Yes No
Section 15.209

RF Antenna Conducted Spurious [FCC CFR Title 47 Part 15 Subpart C: 2014 Yes No
Section 15.247(d)

Radiated Emission Band Edge  |[FCC CFR Title 47 Part 15 Subpart C: 2014 Yes No
15.247(d)

Operation Frequency Range of |[FCC CFR Title 47 Part 15 Subpart C: 2014 Yes No

20dB Bandwidth 15.215(c)

Occupied Bandwidth FCC CFR Title 47 Part 15 Subpart C: 2014 Yes No
Section 15.247(a)(2)

Power Output FCC CFR Title 47 Part 15 Subpart C: 2014 Yes No
Section 15.247(b)(3)

Power Spectral Density FCC CFR Title 47 Part 15 Subpart C: 2014 Yes No

Section 15.247(e)
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ForIC

Performed Test ltem Normative References Test Deviation

Performed

Conducted Emission RSS-Gen Issue 4 November 2014 Yes No
Section 8.8

Radiated Emission RSS-247 Issue 1 May 2015 Yes No
Section 5.5

RF Antenna Conducted Spurious |[RSS-247 Issue 1 May 2015 Yes No
Section 5.5

Radiated Emission Band Edge = |RSS-Gen Issue 4 November 2014 Yes No
Section 8.10

Occupied Bandwidth RSS-Gen Issue 4 November 2014 Yes No
Section 6.6
RSS-247 Issue 1 May 2015
Section 5.2

Power Output RSS-247 Issue 1 May 2015 Yes No
Section 5.4

Power Spectral Density RSS-247 Issue 1 May 2015 Yes No
Section 5.2
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2.2. Test Environment

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 21
Humidity (%RH) 25-75 50
Barometric pressure (mbar) 860-1060 950-1000
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3. Conducted Emission
3.1. Test Equipment

Conducted Emission / TR-1

Instrument Manufacturer Type No. Serial No. Cal. Due Date
EMI Test Receiver R&S ESCI 100726 2016.03.28
Two-Line V-Network  |R&S ENV216 100043 2016.03.28
Two-Line V-Network  |R&S ENV216 100044 2016.09.16
500hm Coaxial Switch |Anritsu MP59B 6200464462 2016.03.01
500hm Termination SHX TF2 07081401 2016.09.16
Temperature/Humidity

Meter zhicheng ZC1-2 TR1-TH 2016.01.08

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

3.2. Test Setup

Shielding Room

e \lortical Reference Ground Flane Test Receiver
ik e —mn T D
EUT AE = OgO

M_

e Horizontal Ground Reference Plang e
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3.3.

3.4.

Limit

FCC Part 15 Subpart C Paragraph 15.207 Limits

Frequency QP AV
(MHz) (dBuV) (dBuV)

0.15-0.50 66 - 56 56 — 46

0.50-5.0 56 46
5.0-30 60 50

Note 1: The lower limit shall apply at the transition frequencies.
Note 2: The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz
to 0.5 MHz.

Test Procedure

According to FCC ANSI C63.4: 2014 & ANSI C63.10: 2013& FCC 47CFR 15.247& KDB
558074 D01v03r03& Industry Canada RSS-Gen Issue 4& RSS-247 Issue 1

According to KDB 174176 D01 Line Conducted FAQ v01r01, it is required to perform the AC
power-line conducted emissions testing and demonstrate compliance with the AC power-line

emission requirements in Sections 15.107 or 15.207.

FCC&IC
The EUT was setup according to ANSI C63.4, 2014 for compliance to FCC 47CFR 15.247

requirements. The EUT was placed on a platform of nominal size, 1 m by 1.5 m, raised 80 cm
above the conducting ground plane. The vertical conducting plane was located 40 cm to the
rear of the EUT. All other surfaces of EUT were at least 80 cm from any other grounded
conducting surface. The EUT and simulators are connected to the main power through a line
impedance stabilization network (LISN). The LISN provides a 50 ohm /50uH coupling
impedance for the measuring equipment. The peripheral devices are also connected to the
main power through a LISN. (Please refer to the block diagram of the test setup and
photographs) Each current-carrying conductor of the EUT power cord, except the ground
(safety) conductor, was individually connected through a LISN to the input power source.
The excess length of the power cord between the EUT and the LISN receptacle were folded
back and forth at the center of the lead to form a bundle not exceeding 40 cm in length.
Conducted emissions were investigated over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9 kHz.
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3.5. Uncertainty

The measurement uncertainty is defined as £ 2.02 dB
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3.6. Test Result

Engineer: Scott

Site: TR1 Time: 2015/10/21 - 10:25
Limit: FCC_Part15.207_CE_AC Power_ClassB Margin: 0

Probe: ENV216_101044(0.009-30MHz) Polarity: Line

EUT: Wahoo GPS BIKE COMPUTER Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2412MHz by 802.11b

a0

0

=0

40

5”\

=
% - ] . ‘3 11
s, + i 1z
10 i - & &
ol +
-10
=20
0.15 1 10 30
Frequency 0z
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe Cable Amp Type
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) (dB) (dB)
1 0.150 30.541 20.805 -35.459 66.000 9.676 0.060 0.000 QP
2 0.150 16.938 7.202 -39.062 56.000 9.676 0.060 0.000 AV
3 0.170 15.193 5.470 -49.767 64.960 9.663 0.060 0.000 QP
4 0.170 2.195 -7.528 -52.765 54.960 9.663 0.060 0.000 AV
5 1.750 22.488 12.758 -33.512 56.000 9.640 0.090 0.000 QP
6 1.750 11.775 2.045 -34.225 46.000 9.640 0.090 0.000 AV
7 * 2.674 28.682 18.922 -27.318 56.000 9.650 0.110 0.000 QP
8 2.674 18.112 8.352 -27.888 46.000 9.650 0.110 0.000 AV
9 3.066 27.575 17.805 -28.425 56.000 9.650 0.120 0.000 QP
10 3.066 11.868 2.098 -34.132 46.000 9.650 0.120 0.000 AV
11 7.246 26.592 16.682 -33.408 60.000 9.700 0.210 0.000 QP
12 7.246 13.302 3.392 -36.698 50.000 9.700 0.210 0.000 AV
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Engineer: Scott

Site: TR1

Time: 2015/10/21 - 10:31

Limit: FCC_Part15.207_CE_AC Power_ClassB

Margin: 0

Probe: ENV216_101044(0.009-30MHz)

Polarity: Neutral

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 16V

Note: Mode 1: Transmit at channel 2412MHz by 802.11b

a0

Ta

B0

S0

40

3 3
g, 30 2
§ i
2 oot : 12
ID -+
E
0
-10
=20
0. 15 1 10 30
Fre_quenc_jj' [H]'[z)
No | Mark | Frequency | Measure Level | Reading Level | Over Limit Limit Probe Cable Amp Type
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) (dB) (dB)
1 0.150 29.235 19.499 -36.765 66.000 9.676 0.060 0.000 QP
2 0.150 16.571 6.835 -39.429 56.000 9.676 0.060 0.000 AV
3 0.190 16.026 6.306 -48.011 64.037 9.660 0.060 0.000 QP
4 0.190 6.022 -3.698 -48.015 54.037 9.660 0.060 0.000 AV
5 0.370 23.036 13.336 -35.465 58.501 9.640 0.060 0.000 QP
6 0.370 18.565 8.865 -29.936 48.501 9.640 0.060 0.000 AV
7 1.710 21.033 11.303 -34.967 56.000 9.640 0.090 0.000 QP
8 1.710 12.380 2.650 -33.620 46.000 9.640 0.090 0.000 AV
9 * 3.122 29.647 19.877 -26.353 56.000 9.650 0.120 0.000 QP
10 3.122 16.717 6.947 -29.283 46.000 9.650 0.120 0.000 AV
11 6.314 27.514 17.644 -32.486 60.000 9.680 0.190 0.000 QP
12 6.314 14.180 4.310 -35.820 50.000 9.680 0.190 0.000 AV

Note: All the test modes are pretested and mode 1 802.11b mode was found to be the worst mode, so the data

of this test mode was recorded.
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4. Radiated Emission

4.1. Test Equipment

Radiated Emission / AC-2

Instrument Manufacturer Type No. Serial No. Cal. Due Date
EMI Test Receiver R&S ESCI 100573 2016.03.28
Loop Antenna R&S HFH2-Z2 833799/003 2015.11.17
Bilog Chainenna Teseq GmbH CBL6112D 27611 2016.10.15
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC2-C 2016.03.01
Temperature/Humidity

Meter Zhicheng ZC1-2 AC2-TH 2016.01.08
Radiated Emission / AC-5

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent N9020A MY49100159 2016.03.28
Spectrum Analyzer Agilent E4446A MY45300103 2016.01.07
Preamplifier Miteq NSP1800-25 1364185 2016.05.05
Preamplifier QuieTek AP-040G CHM-0906001 [2016.05.05
DRG Horn ETS-Lindgren 3117 00123988 2016.01.21
Broad-Band Horn

Antenna Schwarzbeck BBHA9170 294 2015.11.24
Coaxial Cable Huber+Suhner SUCOFLEX 106 AC5-C1 2016.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 IAC5-C2 2016.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 IAC5-C3 2016.03.01
EMI Receiver Agilent N9038A MY51210196  2016.06.09
Temperature/Humidity

Meter Zhichen ZC1-2 AC5-TH 2016.01.08

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

Page: 25 of 95




» B> DEKRA company Report No: 15A0041R-RF-US-P06V03

4.2. Test Setup

Below 30MHz Test Setup:

FRP Dome

[ ]| EUT

x

Boem ke 10m
{Turntable) :

- GroundPlane . -
Test Receiver i_’:‘[._i_i E‘
L |

Below 1GHz Test Setup:

i T ..............................
1mtogm (Antenna Tower)
Antenna
Ly = L,
i

3mj/iom
(Turntable) -

z
- 4

80 em

il
' ' i

k.

‘= GroundPlane En

Test Receiver| - —— [controlte——
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Above 1GHz Test Setup:

T .................................... 3|
AE EUT Imtoq4m (Antenna Tower)
T l Antenna | Pre-Aamplifier
150cm | 1
“_ ............... —— ? rr] —H l-|_’
(Turntable) : N I

b GroundPlane

Spectrum Analyzer 3311— EED W.
4.3. Limit
FCC Part 15 Subpart C Paragraph 15.209
Frequency Distance Level
(MHz) (m) (dBuV/m)

30-88 3 40

88 - 216 3 43.5
216 - 960 3 46
Above 960 3 54

Note 1: The lower limit shall apply at the transition frequency.

Note 2: Distance refers to the distance in meters between the measuring instrument Antenna
and the closed point of any part of the device or system.

Note 3: E field strength (dBuV/m) = 20 log E field strength (uV/m)

4.4. Test Procedure
According to FCC ANSI C63.4: 2014 & ANSI C63.10: 2013& FCC 47CFR 15.247& KDB
558074 D01v03r03& ndustry Canada RSS-Gen Issue 4& RSS-247 Issue 1

FCC&IC

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated

360 degrees to determine the position of the maximum emission level. The EUT was positioned
such that the distance from Antenna to the EUT was 3 meters.
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The antenna is scanned from 1 meter to 4 meters to find out the maximum emission level. This
is repeated for both horizontal and vertical polarization of the Antenna. In order to find the
maximum emission, all of the interface cables were manipulated according to ANSI C63.4:2014
on radiated measurement.

The resolution bandwidth below 1GHz setting on the field strength meter is 120 kHz and above
1GHz is 1MHz.

The frequency range from 30MHz to 10th harmonic is checked.

Note: When doing emission measurement above 1GHz, the horn Antenna will be bended
down a little (as horn Antenna has the narrow beamwidth) in order to keeping the Antenna in the
“cone of radiation” of EUT. The 3dB beamwidth is 10~60 degrees for H-plane and 10~90 degrees
for E-plane.

4.5. Uncertainty
The measurement uncertainty above 1G is defined as + 3.9 dB
3.8dB

+

I+

below 1G is defined as
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4.6. Test Result
All of the test result shown indicates the worst case, and spectrum analyzer parameters setting

as shown below:

Peak detector: RBW = 1MHz, VBW = 3MHz, sweep time = 200ms;

Average detector: RBW = 1MHz, VBW = 10Hz, sweep time = auto.
Mode1: Transmit by 802.11b

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)

H 4824 .4 53.8 -6.7 471 54(note3) -6.9 PK
H 7236.0 53.7 -2.6 51.1 54(note3) -2.9 PK
H 9648.0 48.8 1.0 49.8 54(note3) -4.2 PK
\Y 4825.0 53.5 -6.7 46.8 54(note3) -7.2 PK
\Y 7236.0 52.7 -2.6 50.1 54(note3) -3.9 PK
\Y 9648.0 48.4 1.0 494 54(note3) -4.6 PK
H 4876.0 52.7 -6.6 46.1 54(note3) -7.9 PK
H 7311.0 52.2 -2.9 49.3 54(note3) -4.7 PK

5 H 9748.0 50.8 1.0 51.8 54(note3) -2.2 PK
\Y 4876.0 52.7 -6.6 46.1 54(note3) -7.9 PK
\Y 7311.0 52.5 -3.0 49.5 54(note3) -4.5 PK
\Y 9748.0 51.1 1.0 52.1 54(note3) -1.9 PK
H 4927.0 53.0 -6.7 46.3 54(note3) -1.7 PK
H 7383.5 50.8 2.4 48.4 54(note3) -5.6 PK

11 H 9848.0 51.1 1.2 52.3 54(note3) -1.7 PK
\Y 4927.0 53.9 -6.7 47.2 54(note3) -6.8 PK
\Y 7386.0 50.1 -2.4 47.7 54(note3) -6.3 PK
\Y 9848.0 50.5 1.2 51.7 54(note3) -2.3 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18 GHz~25GHz, both of the worst case are at least
6dB below the limits, therefore no data appear in the report.
3. This limit applies for using average detector, if the test result on peak is lower than average
limit, then average measurement needn’t be performed.
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Mode2: Transmit by 802.11g

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)

H 4824 .4 54.5 -6.7 47.8 54(note3) -6.2 PK
H 7236.0 52.5 -2.6 49.9 54(note3) -4.1 PK
H 9648.0 50.0 1.0 51.0 54(note3) -3.0 PK
\Y 4825.0 53.3 -6.6 46.7 54(note3) -7.3 PK
Vv 7236.0 53.4 -2.6 50.8 54(note3) -3.2 PK
\Y 9648.0 49.0 0.9 49.9 54(note3) -4.1 PK
H 4876.0 52.9 -6.6 46.3 54(note3) -7.7 PK
H 7311.0 52.3 -3.0 49.3 54(note3) -4.7 PK

5 H 9748.0 51.1 1.1 52.2 54(note3) -1.8 PK
\Y 4876.0 53.6 -6.6 47.0 54(note3) -7.0 PK
Vv 7311.0 52.2 -2.9 49.3 54(note3) -4.7 PK
\Y 9748.0 50.8 1.0 51.8 54(note3) -2.2 PK
H 4927.0 52.2 -6.7 45.5 54(note3) -8.5 PK
H 7383.5 50.5 -2.5 48.0 54(note3) -6.0 PK

11 H 9848.0 50.7 1.1 51.8 54(note3) -2.2 PK
Vv 4927.0 52.9 -6.7 46.2 54(note3) -7.8 PK
\Y 7386.0 50.6 -2.4 48.2 54(note3) -5.8 PK
\Y 9848.0 514 1.2 52.6 54(note3) -1.4 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18 GHz~25GHz, both of the worst case are at least
6dB below the limits, therefore no data appear in the report.
3. This limit applies for using average detector, if the test result on peak is lower than average
limit, then average measurement needn’t be performed.
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Mode3: Transmit by 802.11n(20MHz)

CH |Antenna| Frequency | Reading |Factor| Measure Limit Margin |Detector
(MHz) Level (dB) Level (dBuV/m) (dB)
(dBuV/m) (dBuV/m)

H 4824 .4 54.3 -6.7 47.6 54(note3) -6.4 PK
H 7236.0 52.5 -2.6 49.9 54(note3) -4.1 PK
H 9648.0 49.7 1.0 50.7 54(note3) -3.3 PK
\Y 4825.0 53.6 -6.7 46.9 54(note3) -7.1 PK
Vv 7236.0 52.8 -2.6 50.2 54(note3) -3.8 PK
\Y 9648.0 48.6 1.0 49.6 54(note3) -4.4 PK
H 4876.0 52.6 -6.7 45.9 54(note3) -8.1 PK
H 7311.0 52.1 -3.0 49.1 54(note3) -4.9 PK

5 H 9748.0 50.7 1.0 51.7 54(note3) -2.3 PK
\Y 4876.0 52.6 -6.7 45.9 54(note3) -8.1 PK
Vv 7311.0 52.2 -3.0 49.2 54(note3) -4.8 PK
\Y 9748.0 50.3 1.0 51.3 54(note3) -2.7 PK
H 4927.0 52.2 -6.7 45.5 54(note3) -8.5 PK
H 7383.5 50.4 -2.4 48.0 54(note3) -6.0 PK

11 H 9848.0 51.1 1.2 52.3 54(note3) -1.7 PK
Vv 4927.0 53.1 -6.7 46.4 54(note3) -7.6 PK
\Y 7386.0 50.3 -2.4 47.9 54(note3) -6.1 PK
\Y 9848.0 50.2 1.2 514 54(note3) -2.6 PK

Note: 1. Measure Level = Reading Level + Factor.
2. The test frequency range, 9kHz~30MHz, 18 GHz~25GHz, both of the worst case are at least
6dB below the limits, therefore no data appear in the report.
3. This limit applies for using average detector, if the test result on peak is lower than average
limit, then average measurement needn’t be performed.
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The worst case of Radiated Emission below 1GHz:

Engineer: Scott

Site: AC2

Time: 2015/10/20 - 11:55

Limit: FCC_Part15.109_RE(3m)_ClassB

Margin: 0

Probe: AC2_10M(30-1000M)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1

g0

70

60

50

T 40

2
2 a0
il

& 20

10

0

-10

-20

20 100 1000
Eatencyihiiiz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)

1 31.516 28.075 0.800 -11.925 40.000 27.275 QP
2 69.430 25.365 13.918 -14.635 40.000 11.447 QP
3 138.393 34.307 16.767 -9.193 43.500 17.540 QP
4 207.731 30.709 13.445 -12.791 43.500 17.264 QP
5 691.703 30.203 1.000 -15.797 46.000 29.203 QP
6 * 859.564 37.235 4.912 -8.765 46.000 32.322 QP
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Engineer: Scott

Site: AC2

Time: 2015/10/20 - 12:15

Limit: FCC_Part15.109_RE(3m)_ClassB

Margin: 0

Probe: AC2_10M(30-1000M)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1

g0

70

60

50

T 40

2
2 30
il

& 20

10

0

-10

-20

20 100 1000
Uyl
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)

1 69.023 23.544 8.333 -16.456 40.000 15.211 QP
2 * 138.919 41.082 22.700 -2.418 43.500 18.382 QP
3 207.612 39.439 16.024 -4.061 43.500 23.414 QP
4 277.014 36.815 12.376 -9.185 46.000 24.439 QP
5 346.305 35.740 11.520 -10.260 46.000 24.220 QP
6 878.403 33.821 0.648 -12.179 46.000 33.173 QP
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5. RF Antenna Conducted Spurious
5.1. Test Equipment

RF Antenna Conducted Spurious / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date
Spectrum Analyzer Agilent NO010A MY48030494  2016.03.10

Temperature/Humidity

Meter

zhicheng ZC1-2 TR8-TH 2016.04.09

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

5.2. Test Setup

Spectrum Analyzer

FH oo EUT

Non-Conducted
Tahle

- Ground Reference Plane e

5.3. Limit

FCC&IC

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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.
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5.4. Test Procedure
According to FCC ANSI C63.4: 2014 & ANSI C63.10: 2013& FCC 47CFR 15.247& KDB

558074 D01v03r03& Industry Canada RSS-Gen Issue 4& RSS-247 Issue 1

Set RBW = 100 kHz, Set VBW > RBW, scan up through 10th harmonic.
5.5. Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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5.6. Test Result

Product : Wahoo GPS BIKE COMPUTER
Test Item . |RF Antenna Conducted Spurious
Test Site : TR-8

Test Mode : Mode 1: Transmit by 802.11b

Channel 01 (2412MHz)

dgilani Spacivam kel - Semwpi 54

iﬂari-.u‘.-r 1 2412504000000 GHz g Typea: Lag-For
et Trig FresRun AvgHald= 1001100

BGainlow ~ Asen 20 48

Ref OfMeet 115 46
Ref 13.00 dBm

Center 2412000 GHz " Bpan 16.00 MHz|
#Res BW 100 kHz #VEW 300 kHz Sweep 1.600 ms (2001 pts)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2400000000000 GHz g Tigac Leg-Far
o tan B Trig:Fras Run AvglHold= 10

1 | s 20 98

el Offest 11.5 dB
Ref 15.00 dBm

B R

Start 2.37000 GHz " Btop 243000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5867 ms (2001 pts)
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digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 24.059873500000 GHz g Tigac Leg-Far
Ve taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz ) N Etop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 5 (40001 pts)
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2437504000000 GHz
R0 Fasl
I | v
Raf Ofzst 11.5 J8
Ref 15.00 dBm

Center 2437000 GHz
#Res BW 100 kHz

" Trig: Fras Run

#FVBW 300 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11
s 20 98

~ Bpan 16.00 MHz
Sweep 1.600 ms (2001 pis)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 21,524176000000 GHz
PR sl
1 |
el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz _
#Res BW 100 kHz

s 3 Mo Peak Found

" Trig: Fras Run

#FVBW 300 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11
s 20 98

) p 25.00 GHz
Sweep 2.387 5 (40001 pts)
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Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2462504000000 GHz
PR0: Fasl g
I | v

Trig: Fras Run
damran 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Center 2462000 GHz
#Res BW 100 kHz #VBW 300 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11

~ Bpan 16.00 MHz
Sweep 1.600 ms (2001 pis)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2483500000000 GHz
PR0: § i
I | v

" Trig: Fras Run
damran 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 244350 GHz
#Res BW 100 kHz #VBW 300 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11

" Stop 2.52350 GHz
Sweep 7.733 ms (2001 pis)
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digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 34177 238500000 GHz g Tigac Leg-Far
Ve taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz ' N Etop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 5 (40001 pts)
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Product : Wahoo GPS BIKE COMPUTER
Test Item . IRF Antenna Conducted Spurious
Test Site : TR-8
Test Mode : Mode 2: Transmit by 802.11¢g

Channel 01 (2412MHz)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2413275000000 GHz g Tigac Leg-Far
o tan B Trig:Fras Run AvglHold= 10

1 | s 20 98

el Offest 11.5 dB
Ref 15.00 dBm

Center 241200 GHz - " Bpan 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2400 ms (2001 pts)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2400000000000 GHz g Tigac Leg-Far
o taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

: ik Vi
'1_|_.‘a T -‘I‘-"'nl-
\

h
o
L et e i il

Start 2.37000 GHz " Btop 243000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5867 ms (2001 pts)
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digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 #4.038655000000 GHz g Tigac Leg-Far
Ve taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz ) N Etop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 5 (40001 pts)
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2438262500000 GHz
PR0: Fasl g
I | v

Trig: Fras Run
damran 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Center 243700 GHz
#Res BW 100 kHz #VBW 300 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11

 Bpan 25.00 MHz
Sweep 2400 ms (2001 pis)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 24,217 190500000 GHz
PR0: Fasl g
I | v

Trig: Fras Run
damran 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz

#Res BW 100 KHz #FVBW 300 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11

p 25.00 GHz
Sweep 2.387 5 (40001 pts)
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Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2463262500000 GHz g Tigac Leg-Far
o taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Center 246200 GHz - " Bpan 25.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2400 ms (2001 pts)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2483500000000 GHz g Tigac Leg-Far
o taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

A
”'1"‘!

"v,* L

bl Y PN U F Y TP TP R TR

Start 244350 GHz " Btop 2.52350 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.733ms (2001 pts)
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digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 24.067994 750000 GHz g Tigac Leg-Far
Ve taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz N N Etop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 5 (40001 pts)
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Product : Wahoo GPS BIKE COMPUTER
Test Item . IRF Antenna Conducted Spurious
Test Site : TR-8
Test Mode . Mode 3: Transmit by 802.11n(20MHZz)

Channel 01 (2412MHz)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2413265000000 GHz g Tigac Leg-Far
o taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Center 241200 GHz " Bpan 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (2001 pts)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2400000000000 GHz g Tigac Leg-Far
o taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

-
Ay

'L"I..' J.'I‘rl Lk
AN

T
b s gy -.r-i-ﬂ'ﬁuﬂ#"-"

Start 2.37000 GHz " Btop 243000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5867 ms (2001 pts)
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digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 21.629050000000 GHz g Tigac Leg-Far
Ve taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz ' N Etop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 5 (40001 pts)
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2438282500000 GHz
PR0: Fasl g
I | v

Trig: Fras Run
damran 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Center 243700 GHz
#Res BW 100 kHz #VBW 300 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11

~ Bpan 27.00 MHz
Sweep 2667 ms (2001 pis)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 24.411956500000 GHz
PR0: Fasl g
I | v

Trig: Fras Run
damran 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz

#Res BW 100 KHz #FVBW 300 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11

Elop 25.00 GHz
Sweep 2.387 5 (40001 pts)
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Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2463282500000 GHz g Tigac Leg-Far
o taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Center 246200 GHz - " Bpan 27.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (2001 pts)

digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 2483500000000 GHz g Tigac Leg-Far
o taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

TR,

Start 244350 GHz " Btop 2.52350 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.733ms (2001 pts)
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digilami Spacivum dnabyrer - Swwpt &

iﬂari-.u‘:r 1 24.194083 250000 GHz g Tigac Leg-Far
Ve taw T Trig:Fras Run AvglHold= 10
1F L e Aetan: 20 48

el Offest 11.5 dB
Ref 15.00 dBm

Start 30 MHz ) N Etop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.387 5 (40001 pts)
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6. Radiated Emission Band Edge
6.1. Test Equipment

XIRadiated Emission Band Edge / AC-5

Instrument Manufacturer Type No. Serial No. Cali. Due Date
Spectrum Analyzer Agilent N9010A MY48030494  2016.03.10
Preamplifier Miteq NSP1800-25 1364185 2016.05.03
Preamplifier QuieTek AP-040G CHM-0906001 [2016.05.03
Bilog Antenna Teseq GmbH CBL6112D 27612 2016.10.15
DRG Horn ETS-Lindgren 3117 00123988 2016.01.07
Coaxial Cable Huber+Suhner SUCOFLEX 106 IAC5-C1 2016.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 106 IAC5-C2 2016.03.01
Coaxial Cable Huber+Suhner SUCOFLEX 102 IAC5-C3 2016.03.01
EMI Receiver Agilent N9038A MY51210196  2016.06.09
Temperature/Humidity

Meter Zhichen 7C1-2 AC5-TH 2016.01.08

Note 1: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.
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6.2.

6.3.

6.4.

Test Setup

?J_ EUT Imtogm (Antenna Tower)
T l Antenna | Pre-Amplifier

_________ D‘_ﬁ

[y

(Turntable}

‘= (GroundPlane W

Spectrum Analyzer| Had [controlied——

Limit

FCC&IC

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC
part 15, must also comply with the radiated emission limits specified in Section 15.209(a) (see
Section 15.205(c)).

Test Procedure

According to FCC ANSI C63.4: 2014 & ANSI C63.10: 2013& FCC 47CFR 15.247& KDB
558074 D01v03r03& Industry Canada RSS-Gen Issue 4& RSS-247 Issue 1

This test is required for any spurious emission or modulation product that falls in a Restricted
Band, as defined in Section 15.205 of FCC part 15. It must be performed with the highest gain
of each type of antenna proposed for use with the EUT. Use the following spectrum analyzer
settings:

Span = wide enough to fully capture the emission being measured

RBW =1 MHz forf = 1 GHz, 100 kHz for f < 1GHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.4 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if
appropriate), adjusting the measurement antenna height and polarization, etc. A pre-amp and a
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6.5.

high pass filter are required for this test, in order to provide the measuring system with
sufficient sensitivity. Allow the trace to stabilize. The peak reading of the emission, after being
corrected by the antenna factor, cable loss, pre-amp gain, etc., is the peak field strength, which
must comply with the limit specified in Section 15.35(b) of FCC part 15.

Now set the VBW 21 /T (the minimum transmission duration), while maintaining all of the
other instrument settings. This peak level, once corrected, must comply with the limit specified
in Section 15.209 of FCC Part 15.

If the emission on which a radiated measurement must be made is located at the edge of the
authorized band of operation, then the alternative “marker-delta” method may be employed.

Uncertainty

The measurement uncertainty above 1G is defined as + 3.9 dB
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6.6. Test Result

Measure Level = Reading Level + Cable Loss + Antenna Factor - Preamplifier Gain

Note: when the duty cycle is less than 98%, a duty cycle factor is calculated in the correction factor.

Engineer: Jack

Site: AC5

Time: 2015/10/24 - 13:36

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2412MHz by 802.11b

130
E
>
£ g
T
i 70
60
1
=0
40
30
2310 2422
Frequency(MHz)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuVv) (dB) (dBuV/m) (dB)
1 2390.000 48.094 10.739 -25.906 74.000 37.355 PK
2 * 2413.768 96.955 59.609 N/A N/A 37.346 PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 13:39

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2412MHz by 802.11b

120

80

70

Level[dBuVim)

50

40

30

20
2310

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

35.206

-2.149

-18.794

54.000

37.355

AV

2412.928

94.090

56.749

N/A

N/A

37.340

AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 13:42

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2412MHz by 802.11b

120

80

70

Level[dBuVim)

50

40

30

20
2310

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

47.430

10.075

-26.570

74.000

37.355

PK

2411.976

97.492

60.158

N/A

N/A

37.334

PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 13:43

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2412MHz by 802.11b

120

80

70

Level[dBuVim)

50

40

30

20
2310

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

35.408

-1.947

-18.592

54.000

37.355

AV

2411.192

94.200

56.871

N/A

N/A

37.329

AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:02

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2462MHz by 802.11b

120

80

70

Level[dBuVim)

50

40

30

20
2452

Frequency(MHz)

2500

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2461.912

98.737

61.317

N/A

N/A

37.421

PK

2483.500

48.854

11.343

-25.146

74.000

37.511

PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:04

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2462MHz by 802.11b

120

80

70

Level[dBuVim)

50

40

30

20
2452

Frequency(MHz)

2500

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2461.288

95.320

57.899

N/A

N/A

37.421

AV

2483.500

35.923

-1.588

-18.077

54.000

37.511

AV

Page: 59 of 95




» B> DEKRA company

Report No: 15A0041R-RF-US-P06V03

Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:08

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2462MHz by 802.11b

120

80

70

Level[dBuVim)

50

40

30

20
2452

'

Lalid T Y A AT )
L Le

R

Frequency(MHz)

P P

2500

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2462.104

96.074

58.653

N/A

N/A

37.421

PK

2483.500

48.955

11.444

-25.045

74.000

37.511

PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:09

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 1: Transmit at channel 2462MHz by 802.11b

120

80

70

Level[dBuVim)

50

40

30

20
2452

Frequency(MHz)

2500

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2461.360

92.887

55.466

N/A

N/A

37.421

AV

2483.500

35.868

-1.643

-18.132

54.000

37.511

AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:13

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 2: Transmit at channel 2462MHz by 802.11g

120

80

70

Level[dBuVim)

50

kg gt

Lt AP

40

30

20
2310

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

48.298

10.943

-25.702

74.000

37.355

PK

2409.008

98.576

61.245

N/A

N/A

37.331

PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:14

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 2: Transmit at channel 2462MHz by 802.11g

120

80

70

Level[dBuVim)

50

40

30

20
2310

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

36.394

-0.961

-17.606

54.000

37.355

AV

2408.952

87.646

50.315

N/A

N/A

37.331

AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:22

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 2: Transmit at channel 2462MHz by 802.11g

120

80

70

Level[dBuVim)

50

PP R e

Aeldl

A
.

40

30

20
2310

s

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

49.530

12.175

-24.470

74.000

37.355

PK

2408.840

98.600

61.269

N/A

N/A

37.330

PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:23

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 2: Transmit at channel 2462MHz by 802.11g

120

80

70

Level[dBuVim)

50

40

30

20
2310

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

37.046

-0.309

-16.954

54.000

37.355

AV

2410.240

88.937

51.608

N/A

N/A

37.329

AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:27

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 2: Transmit at channel 2462MHz by 802.11g

120
T 80
2
2 70
il
B 60
2
50
40
30
20
2453 2500
rcqiency bz
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2459.584 98.401 60.979 N/A N/A 37.422 PK
2 2483.500 49.953 12.442 -24.047 74.000 37.511 PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:28

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 2: Transmit at channel 2462MHz by 802.11g

120

80

70

Level[dBuVim)

50

40

30

20
2452

\m\?

Frequency(MHz)

2500

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2459.272

88.006

50.584

N/A

N/A

37.423

AV

2483.500

36.919

-0.592

-17.081

54.000

37.511

AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:33

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 3: Transmit at channel 2412MHz by 802.11n20

120

80

70

Level[dBuVim)

50|

40

30

20
2310

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

49.733

12.378

-24.267

74.000

37.355

PK

2409.400

95.715

58.385

N/A

N/A

37.330

PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:33

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 3: Transmit at channel 2412MHz by 802.11n20

120

80

70

Level[dBuVim)

50

40

30

20
2310

Frequency(MHz)

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

36.397

-0.958

-17.603

54.000

37.355

AV

2408.560

86.368

49.037

N/A

N/A

37.331

AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:37

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 3: Transmit at channel 2412MHz by 802.11n20

120

80

70

Level[dBuVim)

50

e P

2 phh el

s o i e i

FIen| P

40

30

20
2310

Frequency(MHz)

O R
Y

24237

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2390.000

51.088

13.733

-22.912

74.000

37.355

PK

2407.608

96.659

59.326

N/A

N/A

37.333

PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:38

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 3: Transmit at channel 2412MHz by 802.11n20

130

Level[dBuVim)
S

70
60
50
40 -
30
2310 2433
Eiequehoy(lie)
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 2390.000 36.638 -0.717 -17.362 54.000 37.355 AV
2 * 2410.240 86.010 48.681 N/A N/A 37.329 AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:42

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 3: Transmit at channel 2462MHz by 802.11n20

120
1
E BO/—F"
2
2 70
il
B 60
2
50
40
30
20
2453 2500
rcqiency bz
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2457.352 96.919 59.495 N/A N/A 37.424 PK
2 2483.500 48.573 11.062 -25.427 74.000 37.511 PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:45

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Horizontal

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 3: Transmit at channel 2462MHz by 802.11n20

120

80

70

Level[dBuVim)

50

40

30

20
2452

S

Frequency(MHz)

2500

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2459.272

86.446

49.024

N/A

N/A

37.423

AV

2483.500

36.987

-0.524

-17.013

54.000

37.511

AV
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:46

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 3: Transmit at channel 2462MHz by 802.11n20

120
i
E ) //’—
2
2 70
il
B 60
2
50
40
30
20
2453 2500
rcqiency bz
No | Mark Frequency Measure Level Reading Level Over Limit Limit Factor Type
(MHz) (dBuV/m) (dBuV) (dB) (dBuV/m) (dB)
1 * 2459.344 94.438 57.016 N/A N/A 37.423 PK
2 2483.500 49.507 11.996 -24.493 74.000 37.511 PK
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Engineer: Jack

Site: AC5

Time: 2015/10/24 - 14:46

Limit: FCC_Part15.209_RE(3m)

Margin: 0

Probe: Horn_3117_00167055(1-18GHz)

Polarity: Vertical

EUT: Wahoo GPS BIKE COMPUTER

Power: AC 120V/60Hz

Note: Mode 3: Transmit at channel 2462MHz by 802.11n20

120

80

70

Level[dBuVim)

50

40

30

20
2452

Frequency(MHz)

2500

No | Mark

Frequency

(MHz)

Measure Level

(dBuV/m)

Reading Level

(dBuv)

Over Limit

(dB)

Limit

(dBuV/m)

Factor

(dB)

Type

2459.008

85.402

47.979

N/A

N/A

37.422

AV

2483.500

36.612

-0.899

-17.388

54.000

37.511

AV

Page: 75 of 95




" B> DEKRA company Report No: 15A0041R-RF-US-P06V03

7. Occupied Bandwidth

7.1.

7.2.

7.3.

7.4.

Test Equipment

Occupied Bandwidth / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent NO010A MY48030494  2016.03.10

Temperature/Humidity
zhicheng ZC1-2 TR8-TH 2016.04.09

Meter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

Test Setup
Spectrum Analyzer
|
il
| ]
Non-Conducted
Table

s Ground Reference Plang =
Limit
For FCC
99% occupied bandwidth should be less than the nominal bandwidth.
For IC

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

Test Procedure

According to FCC ANSI C63.4: 2014 & ANSI C63.10: 2013& FCC 47CFR 15.247& KDB
558074 D01v03r03& Industry Canada RSS-Gen Issue 4& RSS-247 Issue 1

a) Set RBW =in the range of 1% to 5% of the OBW.
b) Set the video bandwidth (VBW) = 3 x RBW.
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c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Use the 99% power bandwidth and -6dBm function of the instrument (if available) and

report the measured bandwidth.

7.5. Uncertainty

The measurement uncertainty is defined as * 1 kHz
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7.6. Test Result

Product : |Wahoo GPS BIKE COMPUTER
Test Item : |6dB Occupied Bandwidth
Test Site . |TR-8
Test Mode . [Mode 1: Transmit by 802.11b
Channel No. 99%Occupied 6dB Occupied Result
Frequency . . o
(MH2) Bandwidth Bandwidth Limit (kHz)
(kHz) (kHz)
01 2412 13351 9067.0 500 Pass
06 2437 13337 9060.0 500 Pass
11 2462 13270 9053.0 500 Pass

Channel 01 (2412MHz)

digilami Spacirum dnaiges - cowgied B0

t

I e P
Center Fregq 2.412000000 GHz Corar Fras: 2417000000 GHz Fadis Std Nems

o g Fras Run AvgHold=10rGg
il Gl e Biman: 10 48 Rads Dwvica: BTS

Ref 10.00 dBm

lcenter 2412 GHz ) ) Span 30 MHz
l#Res BW 100 kHz #VEW 300 kHz Sweep 2.933 ms|

Occupled Bandwidth Total Power 10,1 dBm
13.351 MHz

Transmit Freq Emor 5.661 kHz OBW Power 80,00 %
x dB Bandwidih B.06T MHz x dB 6.00 dB
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Dorupisd HW

A 8

ﬁer1:er Freg 2.437000000 GHz Contar Freg: 2437000000 OHz Rudhs Std Nons

o Trig Fres Run AygHeld= 100G
¥ Gain b o Biman: 10 48 Rads Device: BTS

Ref 10.00 dBm

lcenter 2437 GHz
l#Res BW 100 kHz #VEW 300 kHz

Dccupled Bandwidth Total Power 10.7 dBm
13.337 MHz

Transmit Freq Ermor 58.406 kHz OBW Power B8.00 %

x dB Bandwidth B.060 MHz x dB 46.00 dB

Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Dorupisd HW
T § L
Center Fregq 2. 462000000 GHz Corar Frag: 2462000000 OHz Rade Sud Hons
o Trig Fres Run AygHeld= 100G
1F Gasin Lo Biman: 10 4B Rads Device: BTS

Ref 10.00 dBm

lcenter 2.462 GHz
l#Res BW 100 kHz #VEW 300 kHz

Occupled Bandwidth Total Power 10,1 dBm
13.270 MHz

Transmit Freq Ermor B67.874 kHz OBW Power B8.00 %

x dB Bandwidth 6.053 MHz x dB 46.00 dB

Page: 79 of 95



» B> DEKRA compary Report No: 15A0041R-RF-US-P06V03
Product : |Wahoo GPS BIKE COMPUTER
Test Item 6dB Occupied Bandwidth
Test Site : |TR-8
Test Mode Mode 2: Transmit by 802.11¢g
Channel No. 99%Occupied 6dB Occupied Result
Frequency . . o
(MH2) Bandwidth Bandwidth Limit (kHz)
(kHz) (kHz)
01 2412 16385 1571.0 500 Pass
06 2437 16390 1517.0 500 Pass
11 2462 16380 1517.0 500 Pass

digilami Spacivum dnabyrer - Dorupisd HW

Center Freg 2412000000 GHz

A Galnlow

Channel 01 (2412MHz)

Cartar Frag: 2412000000 GH2
AygHeld= 100G

i Trig: Fras Run
Fiman: 10 48

]

BT MO S LY
Rads Sud Nams

Rads Device: BTS

Ref 10.00 dBm )

|Center 2.412 GHz
[#Res BW 100 kHz

Occupled Bandwidth

#WBW 300 kHz

Total Power

16.385 MHz

Transmit Freq Ermor
x dB Bandwidth

640 Hz
15.71 MHz x dB

OBW Power

8.32 dBm

98.00 %
6.00 dB
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Dorupisd HW

1P A

ﬁer1:er Freg 2.437000000 GHz Contar Freg: 2437000000 OHz Rudhs St Nons

o Trig Fres Run AygHeld= 100G
¥ Gain b o Biman: 10 48 Rads Device: BTS

Ref 10.00 dBm

lcenter 2437 GHz
l#Res BW 100 kHz #VEW 300 kHz

Dccupled Bandwidth Total Power 9.48 dBm
16.390 MHz

Transmit Freq Ermor T26 Hz OBW Power B8.00 %

x dB Bandwidth 15.17 MHz x dB 46.00 dB

Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Dorupisd HW
P i
Center Fregq 2. 462000000 GHz Corar Frag: 2462000000 OHz Raghe
o Trig Fres Run AygHeld= 100G
1F Gasin Lo Biman: 10 4B Rads Device: BTS

Ref 10.00 dBm

lcenter 2.462 GHz
l#Res BW 100 kHz #VEW 300 kHz

Occupled Bandwidth Total Power 7.84 dBm
16.380 MHz

Transmit Freq Ermor 4.338 kHz OBW Power B8.00 %

x dB Bandwidth 15.17 MHz x dB 46.00 dB
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Product : |Wahoo GPS BIKE COMPUTER
Test Item : |6dB Occupied Bandwidth
Test Site : |TR-8
Test Mode : [Mode 3: Transmit by 802.11 n(20MHz)
Channel No. 99%Occupied 6dB Occupied o Result
Frequency . . Limit
Bandwidth Bandwidth
(MHz) (kHz)
(kHz) (kHz)
01 2412 17570 1629.0 500 Pass
06 2437 17578 1574.0 500 Pass
11 2462 17564 1517.0 500 Pass

Channel 01 (2412MHz)

digilami Spacivum dnabyrer - Dorupisd HW

I S SRAM O 2 NS
Center Fregq 2.412000000 GHz Comtar Frog: 2412000000 GHz Fadhe St Neons

o Trig Fres Run AvgHeld=10rig
1F ek & oo BAmsn: 10 48 Rads Device: BTS

Ref 10.00 dBm

(Center 2,412 GHz
[#Res BW 100 kHz #WBW 300 kHz

Occupied Bandwidth Total Power 6.35 dBm
17.570 MHz

Transmit Freq Ermor 15.464 kHz OBW Power B8.00 %
x dB Bandwidth 16.29 MHz x dB 46.00 dB
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Dorupisd HW

[

ﬁer1:er Freg 2.437000000 GHz Contar Freg: 2437000000 OHz Radhs Std Nons

o Trig Fres Run AygHeld= 100G
¥ Gain b o Biman: 10 48 Rads Device: BTS

Ref 10.00 dBm

lcenter 2437 GHz
l#Res BW 100 kHz #VEW 300 kHz

Dccupled Bandwidth Total Power 9.28 dBm
17.578 MHz

Transmit Freq Ermor 22.544 kHz OBW Power B8.00 %

x dB Bandwidth 15.74 MHz x dB 46.00 dB

Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Dorupisd HW
P LT L
Center Fregq 2. 462000000 GHz Corar Frag: 2462000000 OHz Rade Std Nons
o Trig Fres Run AygHeld= 100G
1F Gasin Lo Biman: 10 4B Rads Device: BTS

Ref 10.00 dBm

lcenter 2.462 GHz
l#Res BW 100 kHz #VEW 300 kHz

Occupled Bandwidth Total Power 8.41 dBm
17.564 MHz

Transmit Freq Ermor 20,884 kHz OBW Power B8.00 %

x dB Bandwidth 15.17 MHz x dB 46.00 dB
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8. Power Output
8.1. Test Equipment

Power Output / TR-8

Instrument Manufacturer [Type No. Serial No. Cal. Due Date
\Wideband Peak Power Meter |Anritsu ML2495A 0905006 2015.11.10
Power Sensor Anritsu MA2411B 0846014 2015.11.10
Temperature/Humidity Meter [zhicheng ZC1-2 TR8-TH 2016.04.09

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

8.2. Test Setup

Powar Meatar

- o Power Sensor EUT

Non-Conducted
Tahle

e (Ground ReferencePlang s

8.3. Limit

For FCC&IC

The maximum peak power shall be less 1 Watt (30dBm).

Note: the conducted output power limit specified above is based on the use the antennas with
directional gains that do not exceed 6 dBi are used, the conducted output power from the
intentional radiator shall be reduced below the stated values above, as appropriate, by
the amount in dB that the directional gain of antenna exceeds 6 dBi.
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8.4. Test Procedure

According to FCC ANSI C63.4: 2014 & ANSI C63.10: 2013& FCC 47CFR 15.247& KDB
558074 D01v03r03& Industry Canada RSS-Gen Issue 4& RSS-247 Issue 1

1. Power meter and sensor’s minimum video bandwidth is 50MHz, larger than 802.11n(40MHz)

bandwidth;
2. Fast responding diode sensors respond immediately to changes in power level to reduce

total test time.
3. Use PK detector to test.

8.5. Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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8.6. Test Result

Power output test was verified over all data rates of each mode shown as below, and
then choose the maximum power output (blue marker) for final test of each channel.
Power output at various data rates:

Test Mode Bandwidth PSS Channel | Data Rate Peak Power
(MHz) (dBm)
802.11b 20 2437 6 5.5 16.21
11 16.05
802.11g 20 2437 6 24 19.49
54 19.32
802.11n 20 2437 6 MCS4 18.61
MCS7 18.43
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Product : Wahoo GPS BIKE COMPUTER
Test ltem : |Power Output
Test Site : [TR8
Test Mode : Mode 1: Transmit by 802.11b
Channel No. | Frequency | Measurement | Total Power| Limit Result
(MHZz) Power Output (dBm) (dBm)
(dBm)
2412 16.39 16.39 30.00 Pass
6 2437 16.44 16.44 30.00 Pass
11 2462 16.61 16.61 30.00 Pass
Product : Wahoo GPS BIKE COMPUTER
Test ltem : |Power Output
Test Site : [TR8
Test Mode : [Mode 2: Transmit by 802.11g
Channel No. | Frequency | Measurement | Total Power| Limit Result
(MHZz) Power Output (dBm) (dBm)
(dBm)
2412 18.55 18.55 30.00 Pass
6 2437 19.68 19.68 30.00 Pass
11 2462 18.76 18.76 30.00 Pass
Product : Wahoo GPS BIKE COMPUTER
Test Item : |Power Output
Test Site : [TR8
Test Mode : [Mode 3: Transmit by 802.11n(20MHz)

Channel No. | Frequency | Measurement | Total Power| Limit Result
(MHZz) Power Output (dBm) (dBm)

(dBm)
2412 17.28 17.28 30.00 Pass
6 2437 18.86 18.86 30.00 Pass
11 2462 17.56 17.56 30.00 Pass
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9. Power Spectral Density

9.1. Test Equipment

Power Spectral Density / TR-8

Instrument Manufacturer Type No. Serial No. Cal. Due Date

Spectrum Analyzer Agilent NO010A MY48030494  2016.03.10

Temperature/Humidity
Vet zhicheng ZC1-2 TR8-TH 2016.04.09
eter

Note: All equipments are calibrated with traceable calibrations. Each calibration is traceable to the

national or international standards.

9.2. Test Setup

Spectrum Analyzer

FH oo EUT

Non-Conducted
Tahle

- Ground Reference Plane e

9.3. Limit

For FCC&IC

For digitally modulated systems, the power spectral density conducted from the intentional
radiated to the Antenna shall not be greater than 8dBm in any 3kHz band during any time
interval of continuous transmission.
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9.4. Test Procedure

According to ANSI C63.4: 2014 & ANSI C63.10: 2013& FCC 47CFR 15.247& KDB 558074
DO01v03r03& Industry Canada RSS-Gen Issue 4& RSS-247 Issue 1

a) Set analyzer center frequency to DTS channel center frequency.

b) Setthe span to 1.5 times the DTS bandwidth.

c) Setthe RBWto: 3 kHz < RBW < 100 kHz. (Actually we use 3kHz RBW)
d) Setthe VBW = 3 x RBW.

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the
band.

j) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

9.5. Uncertainty

The measurement uncertainty is defined as £ 1.27 dB
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9.6. Test Result

Product : Wahoo GPS BIKE COMPUTER
Test Item . |Power Spectral Density
Test Site : TR-8
Test Mode : Mode 1: Transmit by 802.11b
Total o
Channel | Frequency Measurement PPSD Limit
PPSD Result
No. (MHZz) (dBm) (dBm)
(dBm)
01 2412 2.705 2.705 Pass
06 2437 3.149 3.149 Pass
11 2462 -0.549 -0.549 Pass

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2 408505000000 GHz
PR0: § i
I | v

[Raf Offest 11.5 dB
Ref 11.50 dBm

* 1

Center 2412000 GHz
#Res BW 3.0 kHz

b laitigl |k
L et lagd il LA
"

#VBW 10 kHz

Channel 01 (2412MHz)

Aurg Typeac Lag-Fwr
Tk Fras Run Ayg|Held=11

" hmen 10 @8

el il Sy s |
b,

~ Gpan 15.00 MHz

Sweep 1.582 s (1001 pis)
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2440485000000 GHz
PR0: § i

W isnLow

[Raf Offest 11.5 dB
Ref 11.50 dBm

Center 2437000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

" Trig: Fras Run

Aurg Typeac Lag-Fwr
Ayg|Held=11
Aman 10 48

~ Bpan 15.00 MHz
Sweep 1.582 s (1001 pis)

Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2451010000000 GHz
PR0: § i

W isnLow

[Raf Offest 11.5 dB
Ref 11.50 dBm

Center 2462000 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

" Trig: Fras Run

Aurg Typeac Lag-Fwr
Ayg|Held=11
Aman 10 48

~ Bpan 15.00 MHz
Sweep 1.582 s (1001 pis)
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Product : Wahoo GPS BIKE COMPUTER
Test Item : |Power Spectral Density

Test Site : [TR-8

Test Mode : Mode 2: Transmit by 802.11¢g

Total
Channel | Frequency Measurement PPSD Limit
PPSD Result
No. (MHz) (dBm) (dBm)
(dBm)
01 2412 -14.431 -14.431 Pass
06 2437 -13.253 -13.253 8 Pass
11 2462 -14.573 -14.573 Pass

Channel 01 (2412MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2413550000000 GHz

PR sl
I | v

Ref Offset 11.5 dB
Ref 5.00 dBm

Center 241200 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Aurg Typeac Lag-Fwr

o Trig Fras Run Ayg|Held=11
Aman 10 48

" Bpan 25.00 MHz
Sweep 2636 s (1001 pis)
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2437900000000 GHz
PR0: § i

W isnLow

Ref Offset 11.5 dB
Ref 5.00 dBm

Center 243700 GHz

Aurg Typeac Lag-Fwr

Aman 10 48

#Res BW 3.0 kHz #VBW 10 kHz

i Trig: Fras Run AvglHuld=1H

"~ Bpan 25.00 MHz
Sweep 2636 s (1001 pis)

Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2 462650000000 GHz

PR0: Fasl g

1 |

Ref Offset 11.5 dB
Ref 5.00 dBm

Center 246700 GHz

Aurg Typeac Lag-Fwr

Aman 10 48

#Res BW 3.0 kHz #VBW 10 kHz

i Trig: Fras Run AvglHuld=1H

" Bpan 25.00 MHz
Sweep 2636 s (1001 pis)
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Product : Wahoo GPS BIKE COMPUTER

Test Item : |Power Spectral Density

Test Site : [TR-8

Test Mode . Mode 3: Transmit by 802.11n(20MHZz)

Total
Channel | Frequency Measurement PPSD Limit

PPSD Result
No. (MHz) (dBm) (dBm)

(dBm)
01 2412 -16.193 -16.193 Pass
06 2437 -13.549 -13.549 8 Pass
11 2462 -15.742 -15.742 Pass

Channel 01 (2412MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2414160000000 GHz

PR sl
I | v

Ref Offset 11.5 dB
Ref 5.00 dBm

Center 241200 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Aurg Typeac Lag-Fwr

o Trig Fras Run Ayg|Held=11
Aman 10 48

" Bpan 30.00 MHz
Sweep 3,163 5 (1001 pis)
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Channel 06 (2437MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2442010000000 GHz
PR0: § i

W isnLow

Ref Offset 11.5 dB
Ref 5.00 dBm

Center 243700 GHz

" Trig: Fras Run

Aman 10 48

#Res BW 3.0 kHz #VBW 10 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11

~ Span 30.00 MHz

Sweep 3,163 5 (1001 pis)

Channel 11 (2462MHz)

digilami Spacivum dnabyrer - Swwpt &

Marker 1 2457580000000 GHz
PR0: § i

W isnLow

Ref Offset 11.5 dB
Ref 5.00 dBm

Center 246200 GHz

" Trig: Fras Run

Aman 10 48

#Res BW 3.0 kHz #VBW 10 kHz

Aurg Typeac Lag-Fwr
Ayg|Held=11

~ Bpan 30.00 MHz
Sweep 3,163 5 (1001 pis)

The End
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