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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: FITBIT INC.
199 FREMONT ST, 14™ FLOOR
SAN FRANCISCO,
CA 94105, U.S.A.

EUT DESCRIPTION: SMART WATCH
MODEL: FB415
SERIAL NUMBER: EVT-FA2-342 , EVT-FA2-338 (CONDUCTED)
EVT-FA7197 (RADIATED)
DATE TESTED: OCTOBER 10 to NOVEMBER 19, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, KDB 558074 D01 15.247 Meas Guidance v05, ANSI C63.10-2013, RSS-

GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. 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

47658 Kato Rd.

0 Chamber A (ISED:2324B-1)

Chamber D (ISED:22541-1)

Chamber | (ISED: 2324A-5)

0 Chamber B (ISED:2324B-2)

Chamber E (ISED:22541-2)

Chamber J (ISED: 2324A-6)

Chamber C (ISED:2324B-3)

Chamber F (ISED:22541-3)

Chamber K (ISED: 2324A-1)

Ogox g

Chamber G (ISED:22541-4)

Chamber L (ISED: 2324A-3)

o|igo|oig

Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The equipment under test is a smart watch.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHZ2) (dBm) (mW)
2402 - 2480 BLE 8.61 7.26
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Band Antenna Peak Gain
(GHz) (dBi)
2.4 -8.37
5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Teraterm.

The firmware installed in the EUT during testing was Version 38.4.0.21

5.5. WORST-CASE CONFIGURATION AND MODE

EUT has 1 type of plastic wristband and 3 types of metallic bands: Tri-Link with AC/DC adapter.
The worst-case configuration was investigated with wristbands with and without a charger and it
was determined that EUT with Tri-Link wristband and with a charger was the worst-case;
therefore, all final radiated testing was performed with this configuration.

Radiated bandedge, harmonics, and spurious emissions from 1 GHz to 18GHz were performed
with EUT set to transmit at the Low/Middle/High channels.

Radiated emission below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X/Y/Z, it was
determined that Z-Portrait orientation was worst-case orientation. Therefore, all final radiated
testing was performed with the EUT in Z-Portrait orientation.

Worst-case data rate as provided by the client was:

BLE: 1 Mbps.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC Adapter Lenovo ADLX45DLCC2A 11S362002837710051KU2U DoC
Laptop Lenovo ThinkPad X1 Carbon R9-0G4NPM 15/06 DoC
AC/DC Adapter Apple A1357 N/A DoC

I/O CABLES (CONDUCTED TEST)

1 AC 1 AC Unshielded 1 AC Mains to AC/DC Adapter
2 DC 1 DC Unshielded 1.5 AC/DC Adapter to Laptop

3 UsB 1 uUsB Shielded 1 Laptop to EUT

4 Antenna 1 SMA Unshielded 0.08 To spectrum analyzer

/O CABLES (AC POWER CONDUCTED TEST AND RADIATED TEST)

Charger to AC/DC
adapter

1 UsSB 1 USB Shielded 1
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TEST SETUP-CONDUCTED TEST

The EUT was placed in charger and powered by host laptop. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum
Analyzer

Charger

AC/DC Adapter

AC MAINS
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TEST SETUP- AC LINE CONDUCTED TEST AND RADIATED TEST

The EUT was placed in charger and powered by an AC/DC adapter. Test software exercised
the EUT.

SETUP DIAGRAM

Antenna/Amp
Radiated Test

(@ EUT

AC/DC
adapter

AC MAINS/ LISN i

|
E Spectrum Analyzer

Conducted Test
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model Asset ~ Cal Due
Antenna, Active Loop 9KHz to 30MHz MICRO-TRONICS AL-130R PRE0165308 12/13/2018
- SONOMA
Amplifier, 10KHz to 1GHz, 32dB INSTRUMENT 310N T300 12/11/2018
Spectrum A“ZLVGZE;’ PXA, 3Hz to Keysight N9030A T1450 02/05/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 AT0067 03/26/2019
Amplifier, 1 to 18GHz Amplical AMP1G18-35 T1571 06/03/2019
Antenna, Broadband Hybrid, 30MHz to Sunol Sciences JBL PRE0181575 = 08/01/2019
2000MHz
o SONOMA
Amplifier, 30kHz-1000MHz INSTRUMENT 310 PRE0180174 05/31/2019
EMI Test Receiver Rohde&Schwarz ESW44 PREQ179372 05/04/2019
Spectrum A“ijéeHrz’ PXA, 3Hz o Keysight N9030A-544 T1113 12/21/2018
Antenna Horn, 18 to 26GHz ARA MWH-1826/B T448 03/13/2019
Pre-Amp 1-26.5 GHz Agilent 8449B T404 03/09/2019
EMI Test Receiver Rohde&Schwarz ESW44 PRE0179376 05/08/2019
Power Meter, P-series single channel Agilent (Keysight) N1911A T1271 07/17/2019
Technologies

Power Sensor, P-series, 50MHz to Agilent (Keysight)

18GHz, Wideband Technologies N1921A 11225 04/10/2019
AC Line Conducted

EMI Test Receiver 9Khz-7GHz Rohde & Schwarz ESCI7 T1124 11/07/2018
LISN for Conducted Emissions CISPR- FCC INC. FCC LISN 50/250 T1310 06/15/2019

16

UL AUTOMATION SOFTWARE

Radiated Software UL UL EMC Ver 9.5, June 22, 2018

Radiated Software (below 30MHz only) UL UL EMC Ver 9.5, Dec 01, 2016
Antenna Port Software UL UL RF Ver 8.8.1, Sep 26, 2018

AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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7. MEASUREMENT METHODS
6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause -11.9.2.3.2 Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Trace averaging across ON and OFF times
of the EUT transmissions followed by duty cycle correction

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018
IC: 8542A-FB415

8. ANTENNA PORT TEST RESULTS

ON TIME, 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 0.391 0.626 0.624 62.44% 2.05 2.557
DUTY CYCLE PLOTS
E Keysight Spectrum Analyzer - APv8.8.1(092618),10629 RL, Chamber C [N =
RL | RF [soe bc | | | SENSE:INT] [ [10:27:52 PMOct 15, 2018
#Avg Type: RMS TRACE[[ =545 5 Frequency
NFE PNO: Fast —» 1rig: FreeRun T ‘P
IFGain:Low Atten: 26 dB DET]
Auto Tune
10 dBidiv__ Ref 16.00 dBm
Log
6.00 Center Freq|
400 2.402000000 GHz|
-14.0
i Start Freq|
e 2.402000000 GHz|
440
-54.0 -
Stop Freq|
840
2.402000000 GHz|
740
Center 2.402000000 GHz Span 0 Hz CF Step|
Res BW 8 MHz #VBW 50 MHz 8.000000 MHZ|
JAuto Man|
[Aewocd RS X | v ] FONCTON |
7 A1 H (a) 3011 be (a) s
3 A1 t (A 8264 8 (A) 1.88 dB Freq Offset
4 0 Hz|
5
?
8 Scale Type|
9
12 1 Log Lin|
‘ ' |
DUTY CYCLE
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FCC ID: XRAFB415 IC: 8542A-FB415
8.2. 6 dB BANDWIDTH
LIMITS

FCC §15.247 (a) (2)
IC RSS-247 (5.2) (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.
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REPORT NO: 1

2455723-E1V1

FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

RESULTS

Channel

Frequency
(MH2z2)

6 dB Bandwidth
(MHz)

Minimum Limit
(MH2z2)

Low

2402

0.6360

0.5

Middle

2440

0.6900

0.5

High

2480

0.6960

0.5

|_ Weysight Spectrum Aralycer - AP6.1 DS2615) 10628 AL Charmber C = [ Fepsght Spectram Anlyces - AP A 1SE318] 1082 AL Charmber C o e e
i 7 2 7 L 3 EnsEd
Frequency Frequency
Hhvg Type: RIS . Fhvy Type: RMS
enter Freq 2 402003200 GPHM,Z Wide —»- Trig: Free Run Av;\gﬂr::'?!wzn o Fqu 2 Monu'?,;lguo G::KZ’ Wide -~ Trig: Free Run Au;i‘";:‘!ﬂl?ﬂ
IFGaimlow  HARen: 40 dB IFGainlow  #Auen: 40 d8
Auto Tune| Auto Tune|
Ref Offset 105 dB Ref Offset 105 4B
0gaidv__Ref 30.00 dBm o cEciv_Ref 30.00 dBm
Center Freq CenterFreq|
2.402000000 GHz| 2.440000000 GHz|
. Start Freq| WA ' StartFreq
W 2.400500000 GHz| 2 2.438500000 GHz|
Stop Freq Stop Freq|
2.403500000 GHz 2.441500000 GHz
CF Step CF Step
300.000 kHz 300,000 kHz
lAuto Man lauto Man
Freq Offset Freq Offset
0 Hz| 0 Hz|
Scale Type Scale Type
" "
Center 2.402000 GHz Span 3.000 MHz [-°0 Lin] Center 2.440000 GHz Span 3.000 MHz|[-°8 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.533 ms (1001 pts),

LOW CHANNEL

MID CHANNEL

[ Fepsght Spectram Anlyces - AP A 1SE318] 1082 AL Charmber C =
h L 5 sl
Fhvy Type: RMS Freavency
enter Freq 2 43000,?;200 G::KZ’ Wide -~ Trig: Free Run Au;i‘";:‘!ﬂl?ﬂ
IFGainlow  #Amien: 40dB
Auto Tune|
Ref Offset 105 4B
o cEciv_Ref 30.00 dBm
Center Freq
2.480000000 GHz|
» . Start Freq|
e 2478500000 GHz|
Stop Freq
2.481500000 GHz
CF Step
300.000 kHz
lAuto Man
Freq Offset
0 Hz|
Scale Type
"
Center 2.480000 GHz Span 3.000 MHz [-°0 Lin]
#Res BW 100 kHz #VBW 300 kHz ‘Sweep 1.533 ms (1001 pts)
s STars
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018
IC: 8542A-FB415

8.3.

LIMITS

None; for reporting purposes only.

RESULTS

99% BANDWIDTH

Frequency 99% Bandwidth
Channel (MH2) (MHz)
Low 2402 1.0520

Middle 2440

1.0523

High 2480

1.0526

[ Keyoioht Specirum Aralyeer - AP0 5.1 092615, 10623 RL Chamber € o [ Veysight Spectram Anslyces - APv6 8 1DS2811 10629 L Chamber oo el
L F v 10:35:37 PM Oct 15, 2018 L F I I s 3 10:37:37 PM Oxt 15, 2018
enter Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency enter Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None Frequency
— NFE = Trig: Free Run AvglHold: 2020 [———— NFE == Trig: FreeRun AvglHold: 2020
AFGainLow #Atten: 30 dB Radio Device: BTS AFGain:Low #Atten: 30 4B Radio Device: BTS
Ref Offset 106 dB Ref Offset 106 d8
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
Center Freq| Center Freq

2402000000 GHz|

2.440000000 GHz|

Center 2.402 GHz

Span 2 MHz|

Center 2.44 GHz

Span 2 MHz

#Res BW 18 kHz #VBW 56 KHz #Sweep 100 ms aneomep [#Res BW 18 kHz #VBWW 56 kHz #Sweep 100 ms i
lAuto Man Auto Man

Occupied Bandwidth Total Power 10.6 dBm Occupied Bandwidth Total Power 10.9 dBm
1.0520 MHz FreqOffset 1.0523 MHz Freq Offset|
Transmit Freq Error 3.501 kHz % of OBW Power  99.00 % OHz Transmit Freq Error 6.427 kHz % of OBW Power  99.00 % 0Hz

x dB Bandwidth 1.269 MHz x dB -26.00 dB x dB Bandwidth 1.306 MHz x dB -26.00 dB

LOW CHANNEL

MID CHANNEL

= Keysight Spectrum Ansiyzes - AP35 1082515110628 RL Chember C o || )
L i 0 SENSEN 10:43:16 M0t 15, 2018
enter Freq 2.480000000 GHz Center Freq: 2. GHz Radio Std: None Froqueney
1 NPT o= Trig: Free Run AvalHeld: 2020
AFGainlow  #Atien: 30d8 Radio Devics: BTS
Ref Offset 10.5 4B
0 dBJdiv. Ref 20.00 dBm
Log
Center Freq|
2480000000 GHz|
Center 2.48 GHz Span 2 MHz CF Step
#Res BW 18 kHz #VBW 56 kHz #Sweep 100 ms, 200000 kHz|
Auto Man
Occupied Bandwidth Total Power 10.6 dBm
1.0526 MHz Freqofeet
Transmit Freq Error 11.947 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 1.313 MHz x dB -26.00 dB
wsa sTatus
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

8.4.

LIMITS

None; for reporting purposes only.

AVERAGE POWER

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 10.3 dB (including 10 dB pad and 0.3 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

RESULTS

Tested By: 43573

Date: 11/19/2018

Channel Frequency AV power
(MH2z) (dBm)
Low 2402 8.23
Middle 2440 8.45

High 2480 7.70
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

8.5.

LIMITS

OUTPUT POWER

FCC §15.247 (b) (3)

IC RSS-247 (5.4) (d)

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

RESULTS
Tested By: |43573
Date: 11/19/2018
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 8.40 30 -21.60
Middle 2440 8.61 30 -21.39
High 2480 7.84 30 -22.16
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
8.6. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)
IC RSS-247 (5.2) (b)

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

RESULTS
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REPORT NO:

12455723-E1V1

FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

Channel

Frequency
(MH2z)

PSD
(dBm/3kHz)

Limit
(dBm/3kHz)

Margin
(dB)

Low

2402

-5.66

8

-13.66

Middle

2440

-5.51

8

-13.51

High

2480

-5.90

8

-13.90

[ Koyt Spectrum Anayae: - 19,03 1 T9I5L10628 L. Chamee C = [ Feyoght Spectram Anlyae: - AP0 1SZS13L10623 FL Chamber C )
o a Q 103 L v £ 1038:25 Pm 0t 15, 2018
enter Freq 2.402000000 GHz #Avg Type: RMS Frequency enter Freq 2.440000000 GHz #Avg Type: RMS AcE Frequancy
NFE PO Wide —s— Trig: Free Run AvglHeld: 100/100 NFE PNO- Wido —s—~ Trig: Free Run AvgiHold: 1001100 EfM:
IFGain:Low #Atten: 40 dB IFGainLow #Aten: 40 4B oerlf
Auto Tune| Auto Tune|
Ref Offset 105 dB Ref Offset 105 dB
]rUF.m-- Ref 30.00 dBm atr_lr div. Ref 30.00 dBm
Center Freq| Center Freq
2.402000000 GHz 2440000000 GHz
Start Freq StartFreq|
2.401000000 GHz ' 2439000000 GHz
Stop Freq Stop Freq|
2403000000 GHz 2.441000000 GHz|
CF Step CF Step
200,000 kHz 200,000 kHz]
lAuto Man Auto Man
Freq Offset Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
i .

Center 2.402000 GHz Span 2.000 MHz|[-°8 Lo Center 2.440000 GHz Span 2.000 MHz [-°0 &

HRes BW 3.0 kHz #VBW 9.1 kHz Sweep 67.80 ms (1001 pts), #Res BW 3.0 kHz #VEBW 9.1 kHz Sweep 67.80 ms (1001 pts)

o sTarus sa sTarus

[#Res BW 3.0 kHz

[ Feyoght Spectrum Arslyas: - AP0 8 IMSZS1L 10629 L. Chambe C =)
E L ¥ =y
i - Frequency
Havg s
o 48000,?;200 Gﬂﬁ Vido - Trig: Free Run Av;\.Hu\y:,!|MF|M
IFGaiviow  #Aten: 40 48
Auto Tune|
Ref Offset 105 d&
ler div Ref 30.00 dBm
Center Freq|
2480000000 GHz|
Start Freq|
2.479000000 GHz|
Stop Freq|
2.481000000 GHz,
CF Step
| 200,000 kHz]
Auto Man
Freq Offset]
0 H|
Scale Type
'
Center 2.480000 GHz Span 2.000 MHz||-°9 Lin|
#VBW 9.1 kHz

Sweep 67.80 ms (1001 pts)

HIGH CHANNEL
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
8.7. CONDUCTED BANDEDGE AND SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
IC RSS-247 (5.5)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

[ Koyt Spectrum Anayae: - 19,03 1 T9I5L10628 L. Chamee C e [ Feyoght Spectram Anlyae: - AP0 1SZS13L10623 FL Chamber C =5 ]
L & 92D w0 T L w_ls2 o SENSEINT 1032:40 PM 0t 15, 2018 Frequency
#ivg Type: RMS Havg Type: RMS -
enter Freq 2 400003;?00 G[ﬁ:: ide —s= Trig: Free Run Av;?Hayl'r|M|m N 13'01503;2000 ﬁt‘ﬁ_, —- Trig: Free Run Av;\ﬂHJ:r"Mﬂ
[FoainLow  #Aten: 40 B IFGainLow  #Atien: 40 48
MKr1 2 GHZ Auto Tune| Mkrd 2 Auto Tune|
Ref Offset 105 dB R o Ref Offset 105 dB.
1o ey Ref 30.00 dBm dBn 19 gpici_Ref 30.00 dBm
T Center Freq| Center Freq
) 2.400000000 GHz o 13.015000000 GHz
StartFreq StartFreq|
2.385000000 GHz 30.000000 MHz|
7 83 ¢
© Sk
Stop Freq| Stop Freq|
2405000000 GHz 26.000000000 GHz
i i
Center 2.400000 GHz ‘Span 10.00 MHz CF Step Start 30 MHz ‘Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2587000000 GHz
|Auto Man| [Auto Man)|
(Ml Meod TRc Sa [ FUNCTON ] FUNCTIONWIDTRL FURCTION weiue |Pravoedirasal T v FUNCTion ] FUNCTIGN WOTH__FUNCTion VAU
N f 2.401 88 GHz 7.774dBm 1 N 1 2.402 0 GHz 6.082 dBm
2 N f 240000GHz 41875 dBm 2 N 1 48040GHz 41608 dBm
3N f 239994GHz 39239 dBm FreqOffset 3 N f 72060GHz  -39.762 dBm FreqOffset
4 OHz fma N 1 253975GHz 32819 dBm 0 Hz]
8 L]
7 7
8 Scale Type 8 Scale Type|
g 9
10 10
11 [-o0 Lo it -oo &
usc sTarus wsc sTarus
[ eyt Spectram hlyzes - AP0 DS361EL 10628 L Chambes € e e [ ey Speciram Amlyzes - AP & LDSCE181 10625 FL Chamber € e
L AF DX SENSEINT 1 | L RF [s00 oc | I SEMSE:INT 10:39:29 PM 5, 2018
E q 2.4401 #Aug Type: RMS Frequancy E HAvg Type: RMS e Frequency
enter Fred 20000 O e+ g Feemun  Aughols 03100 enter Freq 13015000000 CFz "1 1 prwrin  Kusis o
IFGain:Low #Arten: 40 4B IFGain:Low #Atten: 40 4B oerlf
74 Gl Auto Tune| Auto Tune|
Ref Offset 105 dB Mir1 2.440 00 GHz Ref Offset 105 dB
0 dsicy_Ref 30.00 dBm dBm 1045/ Ref 30.00 dBm
Log T og v
Center Freq| Center Freq|
2.440000000 GHz| l:\ 13.015000000 GHz|
1 StartFreq| StartFreq|
2.435000000 GHz| 30.000000 MHz|
e
Stop Freq StopFreq|
2.445000000 GHz 26.000000000 GHz,
A
CF Step Start 30 MHz ‘Stop 26.00 GHz P
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2597000000 GHz
lauto Man Auto Man
[efmood iwdtsal X L Y ] FURCTION ] FUNCTION WOTH] FUNCTION VALUE Y
14§ e e
X iz 3 m
Freq Offset| 3 N f 7.320 0 GHz 42934 dBm Freq Offset|
0 Hz| -6 N f 25917 GHz -32.950 dBm 0 Hz|
7
Scale Type g Scale Type|
1 9
Center 2.440000 GHz Span 10,00 MHz||-°9 Lin| 20 Lo Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts), ‘
sc sTarus wsc sTarus
[ eyt Spectram hlyzes - AP0 DS361EL 10628 L Chambes € e e [ ey Speciram Amlyzes - AP & LDSCE181 10625 FL Chamber € e
T o T T — T - T
E q #Avg Type: RMS Frsquency E #Avg Type: RMS Frecuency
anter Fraq 2483500000 GHz | +g: Fresfiun AveHord: 1081100 RS RSV I - 1 Trig: Free Run AvHl: 1010
IFGainiLow #Atten: 40 9B IFGain:Low #Atten: 40 dB
MKr1 2.4 Auto Tune| MEKr4 Auto Tune
Ref Offset 106 dB ! - Ref Offset 105 d8 '
10daidy  Ref 30,00 dBm 10 daidlv Ref 30.00 dBm
Log v Log v
T Center Freq| Center Freq
¢ 2483500000 GHz| O 13.015000000 GHz}
StartFreq StartFreq|
2.478500000 GHz 30.000000 MHz|
+ . ¢
Q ¥ G i
| Stop Freq| T StopFreq|
2488500000 GHz 26.000000000 GHz
i i
Center 2.483500 GHz ‘Span 10.00 MHz CF Step Start 30 MHz ‘Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2587000000 GHz
|Auto Man| [Auto Man)|
[t woog rrcl sl [__FUNCTION ] FUNCTION WOTH] ___FUNCTION vAuE_Ii |Preroomdsol 5T v T FUcon JRncnokwor ] Fcron v
N f 2.480 01 GHz 7.759 dBm 1N f 2.480 0 GHz 6.243 dBm
2 N f 248813GHz 39321 dBm 2 N 49600GHz 43247 dBm
3N t 2.483 50 GHz 42178 dBm Freq Offset| 3 N f 7.440 0 GHz 41374 dBm FreqOffset|
g 0 Hz| -6 N f 248794 GHz -32.878 dBm 0 Hz|
6 6
7 7
8 Scale Type g Scale Type|
9 9
10 i 10
1 -os Ho " i ko
s sTatus wsa —

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 12455723-E1V1

FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018
IC: 8542A-FB415

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209
IC RSS-GEN, Section 8.9 and 8.10

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

For below 30MHz testing, investigation was done on three antenna orientations (parallel,

perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only.
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

KDB 414788 OATS and Chamber Correlation Justification

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.
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

9.2. TRANSMITTER ABOVE 1 GHz
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| ZKUL Fremont — Chamber J 2018 Dct 10 18:25:17
Restricted Bondedge
= Project Number: 12455723
1 Client:Fithit
Config:EUT + Support Equipment
Mode:BLE_24B2MHz
185 : Tested by: 18629 RL
95 : )
o5 ; /\\
£
3 Peak Limit (dBuU/m) / \
5
j 7 } \
[is)
o
6‘:
55l Averoge Limit (dBulym) ; ( \
Lot L il g b gl il L e ittt i s eitbal TN u“w’&\n TR R L“.m/’ L L
45 . R : |
\ 3 o )
b FRTI, P " " i Rosb " Wy
A ot vy " sk Lahil s ; i
35
2. 31 18 5MHz/ 2.415
Frequency (GHz)
[ RELI/VB Ref/Attn  Dst/Avg Mode Sucep Pis HSupoiods  Position Range (6Hz) REW/UBI Ref/ttn  Det/fvg Mode Sucep Pts  owps/Mode Position
1:2.31-2.415  NCEBB)/M  1B7/18 PERK/Por AvgRMS)  Omsec(hute) 9081 MAXH 216 degs 175 { 2:2.31-2.415 HC-6BI/M  187/18 AVER/Pur Avg(RHS)  OnsecChuto) 9081 1BITAUG 216 degs 175 cn
Low CH BE - H.TST Rev 9.5 22 Jun 2818
Marker Frequency Meter Det “AF AT0067 (dB/m) “Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected “Average Limit ‘Margin Peak Limit (dBuv/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (@8) (@8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 42.47 Pk 32 -25.8 0 48.67 - - 74 -25.33 216 175 H
2 *2.378 46.63 Pk 32 25.8 0 52.83 - B 74 2117 216 175 H
3 *2.39 313 RMS 32 -25.8 2.05 39.55 54 -14.43 - - 216 175 H
4 *2.378 39.25 RMS 32 -25.8 2.05 47.50 54 6.48 B B 216 175 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2818 Dct 10 19:38:18
Restricted Bondedge
= Project Number: 12455723
1 Client:Fithit
Config:EUT + Support Equipment
Mode:BLE_24B2MHz
185 Tested by: 18629 RL
95
85
N Peak Limjt (dBul/m)
5
s 7
@
o
6‘:
o i
5ol Average Limit (dBulym) j \
P PR PTRRAR, P T L " (e il " Lidal b n ol 41 " L kAl PV VIOV o Y nl Ladibal (PR
s M y h v W } W AN i et
45( : 4 |
@
3
&
35
2.31 18.5MH=/ 2.415
Frequency (GHz)
Range (6%) REU/UEH Ref/Atin  Det/fAvg Hode Sucep Pts  ¥oupo/lode Posit Range (62 REN/UBH Ref/Attn  Det/Avg Hode Sweep Pts  Fowps/Mode Pasition
231-2.415 HCEB)/M  1B7/18 PERK/Par Avg(RMS)  Onmeec(futc) 9861 MAXH 41 degs 103
Low CH BE - U.TST Rev 9.5 22 Jun 2818
Marker Frequency Meter Det “AF AT0067 (dB/m) “Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected “Average Limit ‘Margin Peak Limit (dBuv/m) PK Margin “Azimuth Height Polarity
(GHz) Reading Reading (dBuV/m) (@) (@) (Degs) (cm)
(dBuv) (dBuV/m)
1 *239 41.93 Pk 32 -25.8 0 48.13 - - 74 -25.87 141 109 v
2 *2.378 4451 Pk 32 258 0 50.71 - - 74 2329 141 109 v
3 *239 31.48 RMS 32 -25.8 2.05 39.73 54 -14.25 - - 141 109 v
4 *2.378 36.03 RMS, 32 258 2.05 44.28 54 97 - - 141 109 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| ZRUL Fremont - Chamber J 2018 Dct 10 11:36:085
Restricted Bondedge
= Project Number: 12455723
1 Client:Fithit
ConfigiEUT + Support Equipment
Mode:BLE_248B8MHz
195 Tested by 18629 RL
95
85 r/_\
2 | ,
3 = | Peal imit C(dBulU/im3
s 7 it
e |
o
65
X‘ | Average Limit (dBulU/m)
55 e
5
4 g
B o "
35
2.46 8. 3MH=z/ 2.563
Frequency (GHzJ
Rangs (Gz) RELI/UB Ref/Attn  Dst/fvg Mode Sucep Pte  #Sups/lode Fosition Range (6Hz) REW/UBl] Ref/fttn  Det/Avg Mode Susep Pto  foups/Mode Pasition
1:246-2.563  INCBAB)/M 1BI/1B PERK/Por AvgRIS)  Omsec(hute) 9081 MAXH 151 degs 281 { 2:2.46-2.563  IM(-6d8)/3M  107/10  AUER/Pur Aug(RMS) Dnsectfulo) 98BI  1BOTAUS 151 cegs H
High CH BE- H.TST Rev 9.5 22 Jun 2818
Marker Frequency Meter Det AF AT0067 (d8/m) ‘Amp/Cbi/Fitr/Pad (d6) DC Corr (dB) Corrected Average Limit Margin Peal Limit (dBuV/m) PK Margin ‘Adimuth Height Polarity
(GHz) Reading Reading (dBuv/m) (d8) (d8) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 4138 Pk 325 25.8 0 48.08 - B 74 25.92 151 281 H
2 2.547 44.26 Pk 325 -25.7 0 51.06 - - 74 -22.94 151 281 H
3 *2.484 31.84 RMS 325 25.8 2.05 4059 54 1339 B B 151 281 H
4 2.504 33.07 RMS 325 -25.8 2.05 41.82 54 -12.16 - - 151 281 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

VERTICAL RESULT

1ZKUL Fremont - Chamber J 2018 Dct 1@ 11:45:38
Restricted Bondedge
= Project Number: 12455723
1 Client Fithit
ConfigEUT + Support Equipment
Mode:BLE_248BMHz
195 Tested by: 18629 RL
gﬁ
85
‘s )
S R Peak Limit C(dBuU/ind
s 7
8
65
Average Limit (dBulU/m)
55 ]
NN SRR Por TP wl ‘..g;. PO Y TOTPRVRUTOR MU P IO DT AR TOMPY TN LT | YO RV TOROR PV PR W PP ROLTOR 11 s ke
labo iy ke ; bl hairith " )
5
4 E 4
a Q
35
2.46 18.3MH=z/ 2.563

Frequency (GHz)

Runge” (G "Rm/uﬂsu Ref/m.tn Det/fvg Mode Sweap‘ Pte  #Sups/fode Fosition Range (6Hz) RBW/UBY Ref/Attn Det/Avg Mode Sueep Pts #Sups/Mode FPasition
2 ] 1 7 K Avg(RMS)  Gnsecifu [ 169 degs 136

High CH BE - U.TST

Rev 9.5 22 Jun 2818

Marker Frequency Meter Det AF AT0067 (dB/m) Amp/Cbl/Fitr/Pad (dB) DC Corr (dB) Corrected Average Limit Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading. Reading (dBuV/m) (dB) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.484 40.78 Pk 325 -25.8 0 47.48 - - 74 -26.52 169 136 \
2 2.55 43.88 Pk 325 -25.7 0 50.68 - - 74 -23.32 169 136 \
3 *2.484 3132 RMS 325 -25.8 2.05 40.07 54 -13.91 - - 169 136 \
4 2.508 327 RMS 325 -25.7 2.05 41.55 54 -12.43 - - 169 136 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018
IC: 8542A-FB415

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

T ~UL Fremont - Chamber J 2818 Dct 10 18:52:28
Rodioted Emissions 3-Meters
= Project Number: 12455723
18 Client:Fithit
ConfigEUT + Support Equipment
Mode :BLE_2482MHz
95 Tested by: 10629 RL
35
Peak Limit (dBul/m)
75
e
3 5
2 6
[is]
o
~ Avg Limit (dBuU/m)
5;
4 4
45 ! .
SN
35 B " I s
T P P A
e
o5
1 18 18
Frequency (GHz)
Range (6Hz) REUAVEN Ref/Atin  Det/fvg ode Susep Pto  Houps/fods  Position Fonge (6H) RENAVEH Ref/Attn  Det/Avg Hode Sueep Pts  Foups/Mods Position
1:1-3 INC-648)/3k  167/18  PERK/Pur Avg(RHS)  183msec(uto) 98BI HAWH B8-3degs H | 3:3-18 H-6dB)/30k 6972 PERK/Pur Avg(RHS)  1.dsec(futo) 1Bk NAXH 8-368degs H

FCC Parti5C 2, 46Hz RSE.TST

Rev 9.5 22 Jun 2818

HORIZONTAL

" 5UL Fremont - Chamber J 2018 Dct 10 18:52:28
Rodioted Emissions 3-Meters
Project Number: 12455723
185 Client:Fithit
Config EUT + Support Equipment
Mode :BLE_2402MHz
g5 Tested by: 10629 RL
8;
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[ia]
o . §
- Avg Limit (dBulU/m)
5|:
E
45 3
o)
35 :
o5
1 18 18
Frequency (GHz)
Range (62 REUAVEN Ref/Atin  Det/fvg ode Sesep Pts  Toups/fods FPosition Fangs (6H2) RENAVE Ref/Altn  Dst/Avg fode Sweep Pts  Foups/liods FPosition
FCC Port1SC 2.46Hz RSE.TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
*2.378 45.39 PK2 32 -25.8 0 51.59 - - 74 -22.41 215 172 H
*2.378 39.28 MAv1 32 -25.8 2.05 47.53 54 -6.45 - - 215 172 H
2933 4131 PK2 326 -25.3 0 48.61 - - - - 259 209 H
2.935 32.02 MAv1 326 -25.3 2.05 41.37 - - - - 259 209 H
2.958 40.75 PK2 327 -25.3 0 48.15 - - - - 150 129 v
2.958 32.12 MAv1 327 -25.2 2.05 41.67 - - - - 150 129 v
17.092 29.04 PK2 41 -18.1 0 51.94 - - - - 94 104 H
17.091 20.84 MAv1 41 -18.1 2.05 45.79 - - - - 94 104 H
*17.997 29.99 PK2 40.8 -17.8 0 52.99 - - 74 -21.01 213 229 H
*17.996 20.99 MAv1 40.8 -17.8 2.05 46.04 54 -7.94 - - 213 229 H
*17.986 29.68 PK2 40.7 -17.9 0 52.48 - - 74 -21.52 301 189 A
*17.988 20.91 MAv1 40.7 -17.9 2.05 45.76 54 -8.22 - - 301 189 A

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018
IC: 8542A-FB415

MID CHANNEL RESULTS

| 45UL Fremont - Chamoer

2818 Oct 10 13:38:13

Rodioted Emissions 3-Meters
185 P?’?JECL Numk?sr: 12455723
Client:Fithit
Config EUT + Support Equipment
Mode : BLE_2448MHz
95 Tested by: 10629 RL
a5
Peak Limit C(dBulU/m)
75
e
3 5
3 6
@
T
— Avg Limit (dBul/m)
55
45 .
| . 2
A s b IVTRRO AL
35 R
b cad e
25
1 18 18
Frequency (GHz)
Range (6Hz) REU/UBW Ref/Attn  Det/Avg flods Suzep Pt foups/fode Fosition Range (6Hz) REN/UB Ref/Attn  Det/fvg fode Sucep Pte  Foups/Mode Pasition
1:1-3 1HC-68)/Bk  1B7/18 PERK/Pur Aug(RMS)  1BSmsec(futo) 9BB1  HAWH 0-36degs H | 3:318 1HC-6dB0/30  8/2 PEAK/Pur fvg(RNS) 1 dsec(Auto) 18k MAXK 8-360degs H

FCC Parti5C 2, 46Hz RSE.TST

Rev 9.5 22 Jun 2818

HORIZONTAL

| 1:UL Fremont - Chamber J 2018 Dct 10 13:368:13
Rodioted Emissions 3-Meters
Project Number: 12455723
185 Client:Fithit
Config EUT + Support Equipment
Mode :BLE_2440MHz
g5 Tested by: 10629 RL
8;
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[ia]
o . §
- Avg Limit (dBulU/m)
5|:
4|: g
5 !
4 -
35
o5
1 18 18
Frequency (GHz)
Range (62 REUAVEN Ref/Atin  Det/fvg ode Sesep Pts  Toups/fods FPosition Fangs (6H2) RENAVE Ref/Altn  Dst/Avg fode Sweep Pts  Foups/liods FPosition
FCC Port1SC 2.46Hz RSE.TST Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

*1.306 39.98 PK2 29.2 -26 0 43.18 - - 74 -30.82 32 229 H
*1.305 32.06 MAv1 29.2 -26 2.05 37.31 54 -16.67 - - 32 229 H
*2.802 40.49 PK2 325 -25.5 0 47.49 - - 74 -26.51 185 186 H
*2.801 32.36 MAv1 325 -25.5 2.05 41.41 54 -12.57 - - 185 186 H
*1.353 40.27 PK2 29.3 -26 0 43.57 - - 74 -30.43 85 300 \
*1.353 32.05 MAv1 29.3 -26.1 2.05 37.3 54 -16.68 - 85 300 \
*2.894 43.73 PK2 326 -25.4 0 50.93 - - 74 -23.07 331 209 \
*2.893 32.56 MAv1 32,6 -25.4 2.05 41.81 54 -12.17 - - 331 209 \
*17.912 29.27 PK2 40.6 -18.5 0 51.37 - - 74 -22.63 250 310 H
*17.909 21.02 MAv1 40.5 -18.4 2.05 45.17 54 -8.81 - 250 310 H
17.695 29.09 PK2 40.6 -18 0 51.69 - - - - 183 343 \
17.696 20.83 MAv1 40.6 -18.1 2.05 45.38 - - - - 183 343 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12455723-E1V1

FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018
IC: 8542A-FB415

HIGH CHANNEL RESULTS

"

~UL Fremont - Chamber J

2018 Oct 1@ 13:58:28

Rodioted Emissions 3-Meters
Project Number: 12455723

=

18 Client:Fithit

Config EUT + Support Equipment
Mode :BLE_2488MHz
g5 Tested by: 18629 RL
35
Peak Limit (dBulU/m)

75
e
3 5
3 6
@
° .
— Avg Limit (dBuU/m)

55 =

45 2

2
| ) e
i
35 s b ;—wﬂﬂ“»'ww e m4ﬁ¢4ﬂmfw
i
T hihallioh hat
25
1 18 18
Frequency (GHz)
Range (6Hz) RBU/VBW Ref/Atin  Dei/fvg Mode Sueep Ptz #Sups/Mode  Po: Range (6Hz) RBIJ/VBY Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode  Position
1:1-3 1M(-6dB)/ 30k 87/18 PEAK/Pur Avg(RMS)  189nsec(futo) 9881  MAXH B-3 3318 M(-6dB)/38k  89/2 PEAK/Pur Avg(RMS)  1.4sec(Auto) 18k MAXH 8-36Bdegs H

FCC Parti5C 2.46H= RSE.TST

Rev 9.5 22 Jun 2818

HORIZONTAL

"

UL Fremont - Chamber J

2018 Oct 18 13:58:28

Radiated Emissions 3-Meters
= Project Number: 12455723
18 Client Fithit
Config EUT + Support Equipment
Mode :BLE_2488MHz
g5 Tested by: 18629 RL
8|:
Peok Limit (dBulU/m)
75
e
3 5
3 6
[4a]
o
~ Avg Limit (dBuU/m)
5’:
g
c
=
4 5
o
é
35
25
1 18 18
Frequency (GHz>
Ronge (6Hz) RUAVEN Ref/Atin  Det/Avg Hode Sueep Pts Foups/fiods FPosition Ronge (6Hz) REU/UE0 Rof/Attn  Dot/Avg fode Sweop Pts Fowpa/liode Fasition

FCC Parti5C 2.46H= RSE.TST

Rev 9.5 22 Jun 2818

VERTICAL
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*1.316 40.62 PK2 29.3 -26.1 0 43.82 - 74 -30.18 250 128 H
*1.315 32.52 MAv1 29.3 -26 2.05 37.87 54 -16.11 - 250 128 H
*2.816 39.44 PK2 325 -25.5 0 46.44 - - 74 -27.56 172 187 H
*2.817 32.33 MAv1 325 -25.5 2.05 41.38 54 -12.6 - - 172 187 H
*1.388 39.4 PK2 29 -26.1 0 42.3 - - 74 -31.7 131 210 \
*1.388 31.86 MAv1 29 -26.1 2.05 36.81 54 -17.17 - - 131 210 \
*2.877 40.24 PK2 325 -25.4 0 47.34 - - 74 -26.66 65 239 \
*2.879 31.97 MAv1 325 -25.4 2.05 41.12 54 -12.86 - - 65 239 \
*17.909 29.79 PK2 40.5 -18.4 0 51.89 - - 74 -22.11 311 350 H
*17.907 20.81 MAv1 40.5 -18.4 2.05 44.96 54 -9.02 - - 311 350 H
*17.975 31.25 PK2 40.7 -18 0 53.95 - - 74 -20.05 263 299 \
*17.975 21.41 MAv1 40.7 -18 2.05 46.16 54 -7.82 - - 263 299 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

9.3. WORST-CASE BELOW 30 MHz

SPURIOUS EMISSIONS 9kHz TO 30 MHz (WORST-CASE CONFIGURATION)

13@UL FREMONT, 3m Chamber 17 Oct 2818 49:568:58
RF Emissions
Project Number: 12455723
118 Client: Fithit
Config:EUT + Support Equipment
Mode :BLE Uorst Case
98 Tested by: 18629 RL
7Pk ek Limit { (dBulUym
— \
[ —_—
R I
L e T
0 T—— ——
T 30 g bt Ca 1 JoThE o
—~ \
E TT—
0 8 S =
3 et
: 18 1 4 s
- A e )
el r\»:‘y-,f”hﬂlﬂ‘, w""i"-y:v‘\‘,, g,@/\% Moo |
— hphidlats
30 i Y
-58
81 1 1 8 34
FFEQUEWCH (MHZ)
Range_(MHz) RBL/UBI Ref/Attn Det/fvg Type Sweap Fis  #5ups/Mode Position Fange (Hz) RBI/ UBH Ref/Attn  Det/fvg Type Sueep Pts #5ups/Mode Fosition
1:.809-. 15 IBC-3IBI/IIB 9174 PEAK/Pur AvglRMS)  4TEnsec(Auto) 16k MEXH 0-360dkge
2:.15-,49 18C-0c8)/38k  67/8 PEAK/Pur Avg(RMS)  Jnsec(Puto) 2Tk HEH B-360ege
3:.43-1.785 1BC-308)/38k  87/8 PEAK/Pur Avg(RMS)  Ansec(Puto) 16k HAXH B-36Bdegs
4:1.705-38 1BkC-3cB)/30k  §7/8 PEAK/Pur AvgIRNS)  BTmsec(futo) 27k MAKH 8- 368degs
FCC 15.289 Below 3BMHz.TST 38915 23 Jan 2018 Rev 9.5 Bi Dec 2816
Marker Frequency Meter Det Loop Chl Dist Corrected Peak Margin Avg Limit Margin QP Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading Limit (dB) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs)
(dBuV) (dB/m) 300m (dBuVolts) (dBuV/m)
1 .00945 54.99 Pk 15.5 1.4 -80 -8.11 68.08 -76.19 48.08 -56.19 - - 0-360
4 .01035 55.64 Pk 15.2 1.4 -80 -7.76 67.29 -75.05 47.29 -55.05 - - 0-360
2 .15588 46.11 Pk 13.8 1.5 -80 -18.59 43.77 -62.36 23.77 -42.36 - - 0-360
5 .17332 46.74 Pk 13.8 1.5 -80 -17.96 42.84 -60.8 22.84 -40.8 - - 0-360

Marker Frequency Meter Det Loop Antenna (dB/m) Cbl (dB) Dist Corr 30m Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)
3 .51516 36.19 Pk 13.9 15 -40 11.59 33.37 -21.78 0-360
6 .54932 35.45 Pk 13.9 15 -40 10.85 32.81 -21.96 0-360

Pk - Peak detector
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

9.4.

WORST-CASE BELOW 1 GHz

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

UL Fremont - Chamber J

2818 Oct 22 13:58:087

9
Radiated Emissions - 3 Meters
= Project Number:12455723
8 Client:Fitbit
Config:EUT + Support Equipment
Mode :BLE Uorst Case
75 Tested by: 18629 RL
6:
5|:
2 ’7
3 5 ‘
5 4 QPR LR TE B U/ i) f
3 [FL
3|:
4 6
= i AN
2 @ Dy
"\M’NAM)M“\ ah el .W
=
3 1868 186868
Frequency (MHz)
Renge (Hiz) B/ U Ref/Attn  Det/fvg Mode Susep Fle #5ups/fode FPosition| Range (HHz) B/ Ref/Attn  Dst/Avg Mode Sacep Pts  Sups/fode Fosition
138201 120k (-6482/ 1N 97/18 PEK/LogPur—Video dnsec(Auto) 4068 NAXH 6-368dege  3:200-100 120K(-648)/1H  57/18  PEAK/LagPur-Video |1nsec(Autc) BEBE  MAXH 8-360degs H
FCC Port15C_38-1068MHz . TST Rev 9.5 22 Jun 2818
gl:UL Fremont - Chomber J 26818 Oct 22 13:58:87
Rodioted Emissions - 3 Meters
= Project Number:12455723
8 Client:Fithit
ConfigiEUT + Support Equipment
Mode :BLE lWlorst Case
75 Tested by: 18629 RL
6|:
5:
’; ’7
~
3 45 QPR L TE  CaB U/ f
2 \
o
- 2
35 i 2
| i\ M
=)L I U L | Il " W
254 ) "‘5‘ T I W
i i ,'wn | w i “ i
5 Wi ! ' N\m i \ i aﬂg N i
il L i AP o
I \“IlMM'
=
3 188 18686
Frequency (MHz)
Renge (Miz) REW/VB Ref/Attn  Det/fvg Mods Susep Ple #5ups/fade Position| Range (HHz) REW/UB Ref/ALtn  Det/fvg Made Sucep Pts  ¥Sups/fiode Position
2:30-208 20k (68 37/18 PEAK/LogPur—Video  dmsec(uto) 4000  MAXH B-3E0degs| 4:200-1008 1268k C-6dB)/1M 5 PEAK/LogPur-Video  |Tmsec(fut) 8AAE H B-36@degs

FCC Porti5C 38-16@@@MHz. TST

Rev 9.5 22 Jun 2018

VERTICAL
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
DATA
Marker Frequency Meter Det AF PRE0181575 Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m)
4 52.3822 46.22 Pk 13.3 -31.3 28.22 40 -11.78 198 193 H
52.3822 37.9 Qp 13.3 -31.3 19.9 40 -20.1 198 193 H
5 101.1957 49.38 Pk 16.7 -30.9 35.18 43.52 -8.34 9 194 H
101.1957 42.65 Qp 16.7 -30.9 28.45 43.52 -15.07 9 194 H
1 30.1227 40.17 Pk 26.6 -31.6 35.17 40 -4.83 107 122 Vv
30.1227 28.68 Qp 26.6 -31.6 23.68 40 -16.32 107 122 Vv
2 52.5429 54.03 Pk 13.2 -31.3 35.93 40 -4.07 247 102 Vv
52.5429 45.99 Qp 13.2 -31.3 27.89 40 -12.11 247 102 Vv
3 95.4347 49.05 Pk 15 -30.9 33.15 43.52 -10.37 2 114 Vv
95.4347 38.82 Qp 15 -30.9 22.92 43.52 -20.6 2 114 Vv
6 378.3644 37.39 Pk 20.9 -29.7 28.59 46.02 -17.43 204 276 H
378.3644 22.58 Qp 20.9 -29.7 13.78 46.02 -32.24 204 276 H

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12455723-E1V1
FCC ID: XRAFB415

0.

5. WORST-CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

(dBullolte) Horizontal

IB:UL EMC 218 Dt 15 15:84: 18
RF Emissions
; Project Mumber: 12455723
L Cliemt:Fithit
: Comf i guret ion:EUT + Support Equipmsnt.
Mode BLE Warst Cose
D oo o Tested by / SN: 18629 RL
ggl fesk Limit tdbullien ]
|
Avg Limit (dBulymd
LT P B o U PP OO R PRRPURRPP

g ‘ 25

Frequency (GHz2

Br  EUN B WA bep  Pr bk U gl W Wi Wgkk wp o Beh bl
UEE WA S bbb Sehe) M o

18-26GHz Teot. TST

HORIZONTAL

CdBullolts) Usrtical

18-2BGHz Test.TST

IB:UL EMC 2815 Oct 15 15:84: 18
RF Emissions
; Project Mumber: 12455723
] Cligmt:Fithit
: Configurat ion:EUT + Support Ecuipment.
Mode:BLE Warst Case
D o m e o Tested by / SN: 18629 RL
gl Peek Limit tBUM/en o ]
65 R
Avg Limit (dBulymd
T U B o U PP OO R RRRPURUPP
T B B s s A i =
[ : 3 E
350........................ e =l ok sl 4t o 35 2 o T 3k kgt ol G L L |
1 USROS
|5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
18 26
Frequency (GHz2
Bri) BN b WMAE kg P ThE L i W Rt Wk Wy R b

VERTICAL
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415

DATA

Marker Frequency Meter Det T448 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin

(GHz) Reading Reading (dBuv/m) (dB) (dBuv/m) (dB)
(dBuVv) (dBuVolts)

1 18.016 71.88 Pk 324 -60 -9.5 34.78 54 -19.22 74 -39.22
2 21.147 69.05 Pk 33.2 -57.2 -9.5 35.55 54 -18.45 74 -38.45
3 25.962 67.43 Pk 34.6 -54.9 -9.5 37.63 54 -16.37 74 -36.37
4 18.052 72.26 Pk 32.3 -60.1 -9.5 34.96 54 -19.04 74 -39.04
5 21.314 69.37 Pk 33.1 -57.1 -9.5 35.87 54 -18.13 74 -38.13
6 25.899 67.35 Pk 34.6 -55 -9.5 37.45 54 -16.55 74 -36.55

Pk - Peak detector
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
e Conducted Limit (dBuV)
Frequency of Emission (MHZz) Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

Note: EUT powered by AC/DC adapter via USB cable.

Page 42 of 47

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: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

LINE 1 RESULTS

12BUL Fremont, CA CE Room 17 Oct 2818 11:48:32
Conducted RFI Uoltage
Project No: 12455723
186 Client Name:Fithit
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128UAC_6BHz
9z Test By:18629 RL
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Frequency (MHz)
Rarge (Hz) REU/UBU  Ref/fitn Det/Avg Mod Sueep Pla_ ¥oups/fods Label Range (i) REUAUBN  Ref/Atn  Dot/Avg Made Susep Pts Sups/flods  Label
1155 (-8 /- 8218 Gp/Co ls/2.25z 13.3% VARIT  Line-Ll
FCCIS CE Close B 15BkHz-38MHz Stepping.TST 38915 24 Feb 2016 Rev 9.5 26 Moy 2815

WORST EMISSIONS

Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuVv Class B QP Class B Avg (dB)

1 .16125 20.32 Qp 1 0 10.1 30.52 65.4 -34.88 - -

2 .16125 13.14 Ca 1 0 10.1 23.34 - - 55.4 -32.06

3 .19275 19.27 Qp 0 0 10.1 29.37 63.92 -34.55 - -

4 .1905 10.97 Ca 0 0 10.1 21.07 - - 54.01 -32.94

5 .20625 19.38 Qp 0 0 10.1 29.48 63.35 -33.87 - -

6 .20625 11.06 Ca 0 0 10.1 21.16 - - 53.35 -32.19

7 .64837 11.1 Qp 0 0 10.1 21.2 56 -34.8 - -

8 .645 5.25 Ca 0 0 10.1 15.35 - - 46 -30.65

9 8.09925 5.33 Qp 0 2 10.2 15.73 60 -44.27 - -

10 8.23538 2.82 Ca 0 .2 10.2 13.22 - - 50 -36.78

11 12.93675 6.7 Qp 1 2 10.2 17.2 60 -42.8 - -

12 12.69713 2.82 Ca 1 2 10.2 13.32 - - 50 -36.68

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12455723-E1V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

LINE 2 RESULTS

12@UL Fremont, CA CE Room 17 Oct 2818 11:48:32
Conducted RFI Uoltage
Project No: 12455723
186 Client Name:Fithit
EUT Config:EUT + Support Equipment
Test Uolt/Freq: 128UAC_6BHz
9z Test By:18629 RL
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15 1 1B 38
Frequency (MHz)
Rarge (Hz) REU/UBU  Ref/Aitn Det/Avg Mods Sueep Pla  Fops/fods Lobel Range (i) REUAVBN  Ref/Attn  Dot/Avg Made Susep Pts Sups/flods  Label
FCCIS CE Clacs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 9.5 26 May 2815

WORST EMISSIONS

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuV Class B QP Class B Avg (dB)
13 .16125 19.57 Qp 1 0 10.1 29.77 65.4 -35.63 - -
14 .16125 14.15 Ca 1 0 10.1 24.35 - - 55.4 -31.05
15 .627 18.56 Qp 0 0 10.1 28.66 56 -27.34 - -
16 .59775 13.78 Ca 0 0 10.1 23.88 - - 46 -22.12
17 1.473 11.12 Qp 0 1 10.1 21.32 56 -34.68 - -
18 1.509 7.79 Ca 0 1 10.1 17.99 - - 46 -28.01
19 2.3865 10.21 Qp 0 1 10.1 20.41 56 -35.59 - -
20 2.4315 7 Ca 0 1 10.1 17.2 - - 46 -28.8
21 3.2955 9.03 Qp 0 1 10.1 19.23 56 -36.77 - -
22 3.3855 6.05 Ca 0 1 10.1 16.25 - - 46 -29.75
23 12.9345 7.74 Qp 1 2 10.2 18.24 60 -41.76 - -
24 12.63525 4.83 Ca 1 2 10.2 15.33 - - 50 -34.67

Qp - Quasi-Peak detector
Ca - CISPR average detection
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