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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
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. 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, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05, 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 Mode Output Power [ Output Power
Range (dBm) (mW)
(MHz)

Basic GFSK 11.23 13.27

2402 - 2480 DQPSK 10.23 10.54

Enhanced 8PSK 10.65 11.61
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency Band | Antenna Peak Gain
(GHz) (dBi)
24 -8.37
54. 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
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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 rates were:

GFSK mode: DH5
8PSK mode: 3-DH5

DQPSK mode has been verified to have the lowest output power.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC Adapter Lenovo ADLX45DLCC2A 11S362002837710051KU2U DoC
Laptop Lenowvo 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 USB Shielded 1 Laptop to EUT

4 Antenna 1 SMA Unshielded 0.08 To spectrum analyzer

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

Charger to AC/DC
adapter

1 USB 1 uUSB 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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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”Z‘LVGZ‘E{Z' 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

. SONOMA
Amplifier, 30kHz-1000MHz INSTRUMENT 310 PRE0180174 05/31/2019
EMI Test Receiver Rohde&Schwarz ESW44 PREQ179372 05/04/2019
Spectrum A”ijGzﬁ'rz' PXA, 3Hz to 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 T1225 04/10/2019
AC Line Conducted

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

CISPR-16

UL AUTOMATION SOFTWARE

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

Radiated Software 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

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

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

Carrier Freqguency Separation: ANSI C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

Radiated Spurious Emissions 30-1000MHz: ANSI| C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power-line conducted emissions: ANSI C63.10-2013, Section 6.2.

Page 15 of 71
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

ON Time| Period [Duty Cycle Duty Duty Cycle 1/B
Mode B X Cycle Correction Factor| Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
GFSK 2.892 3.750 0.771 77.12% 1.13 0.346
8PSK 2.892 3.750 0.771 77.12% 1.13 0.346
R ALIGN AUTO 10:18:48 AMOCt 09, 2018 F E T SENSEIIN LIGH AUTO 10:21:00 AM Oct 08, 2018
] #Avg Type: RMS TRACE 5 Frequency ] #Avg Type: RMS © Frequency
PO Fasi <= Trig: Free Run TYPE et 0 Fost == Trig:Free Run R
IFGain:Low Atten; 26 dB verl” IFGain:Low Atten: 26 B oerl®
Auto Tune| Auto Tune
0 geidy__ Ref 16.00 dBm 0gBiciv__ Ref 16.00 dBm
Q { ¢ y ;::nt:nr:;q o 0 ¢ CenterFreq
. 2 - : : 2.402000000 GHz
StartFreq StartFreq
2.402000000 GHz, 2.402000000 GHz
StopFreq StopFreq
2.402000000 GHz, 2402000000 GHz
Center 2.402000000 GHz Span 0 Hz CF Step Center 2.402000000 GHz Span 0 Hz. CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 8.333 ms (1001 pts) 8000000 MHz, Res BW § MHz #VBW 50 MHz Sweep 8.333 ms (1001 pts) 8000000 MH2
S 3 L S S A A S 11150 A ([ SOV % fpute Man) [ S S A ; B Man
1N t 1.358 ms 055 dBm 1N t 1,083 ms 3568 dBm
2 A t 2p92ms () 00248 2 a1 t 2892 ms (&) 125 dB
3 m t & 3750ms () 001dB Freq Offset sl a1 t & 3750ms (&) 002dB Freq Offset
4 OHz, 4 0Hz
5 5
5 &
7 7
8 g
9 s
10 1
1" 1
o [ usa [
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FCC ID: XRAFB415 IC: 8542A-FB415
8.2. 20 dB AND 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
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8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

20dB

99%

Channel Fr?&tlj_'ezr)\cy Bandwidth | Bandwidth
(KHz) (KHz)
Low 2402 929.5 887.90

Middle

2441 995.1

889.57

High

2480 946.8

886.08

Agilent Spectrum Analyzer - APvB, 7(080918), 10629 RL, Temp &

L 2
enter Freq 2.402000000 GHz

Frequency

= 1
00000 GHz adi
rig: F AvglHeld: 1001100
#iFGaindlow  BAtten:30 di adio D
Ref Offset 105 dB
idiv Ref 20.00 dBm

Center 2.402 GHz Span 5 MHz

#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms;
Occupied Bandwidth Total Power 13.7 dBm
887.90 kHz
Transmit Freq Error -9.934 kHz OBW Power 99.00 %
x dB Bandwidth 929.5 kHz x dB -20.00 dB

Center Freq|
2402000000 GHz|

[ ey Specirum Anlyae: - APV A LUSZSISLI0623 FL Charmier C e
E L 5 ENSE
Frequency
Centar Freq: 2441000000 SHz
ot e IJIJ’?FIEIJO GHz e Freeun Avg|Hold: 100/100
HFGainiow  #Auen: 30d8 Radio Device: BTS
Ref Offset 10.5 dB.
0 dB/d) Ref 20.00 dBm
Log
CenterFreq|

2441000000 GHz|

Center 2.441GHz

CF Ste
o Step [#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| soccoonn
laute Man) _ ) laute Man)
Occupied Bandwidth Total Power 14.3 dBm
Freq Offset| 889.57 kHz FreqOffset
OHz Transmit Freq Error -3.662 kHz % of OBW Power  99.00 % o+
x dB Bandwidth 995.1 kHz xdB -20.00 dB

Span 5 MHz|

LOW CHANNEL

MID CHANNEL

[ ey Specirum Anlyae: - APV A LUSZSISLI0623 FL Charmier C
h i : ENsEl
Sentar Freg: 2450000000 OHz
enter Freq 2. ABODU'?FEUO GHz o avolHeid: 1001100

#FGain-Low

110505 1
Radio Std: None

- Trig: Free Run

#Anten: 30 dB Radio Den

e el

Ref Offset 106 dB.

0 dBid Ref 20.00 dBm

Log

Center 2.48 GHz

Span 5 MHz

#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 14.0 dBm
886.08 kHz
Transmit Freq Error 489 Hz % of OBW Power 99.00 %
x dB Bandwidth 946.8 kHz x dB -20.00 dB

Frequency

Center Freq|
2480000000 GHz|

CF Step|
500.000 kHz|
|Auto Man)|

Freq Offset
0 Hz|

HIGH CHANNEL
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REPORT NO: 12455723-E2V1
FCC ID: XRAFB415

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

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

20 dB

99%

Channel F"imezr;cy Bandwidth | Bandwidth
(KH2z) (KH2)
Low 2402 1334 1214.2

Middle

2441

1339

1215.3

High

2480

1330

1213.8

Center 2,402 GHz
#Res BW 30 kHz

‘Span 5 MHz
#VBW 91 kHz

Occupied Bandwidth Total Power 11.2 dBm
1.2142 MHz

Transmit Freq Error -11.881 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.334 MHz x dB -20.00 dB

#Sweep 100 ms
[Aut

2.402000000 GHz|

CF Step
500.000 kHz|
Man

Freq Offset
0 Hl

|_ Weysight Specirom Anahyer - AP8 3102515 10678 AL Charmber C. e [ Kepsght Spectram Anlyces - AP A 1SE318] 1082 L Charber C =
v iy E . ;
Frequency . Frequency
Center Fraq: 2402000000 GHz Center Freq: 2.441000000 GHz
(Center Fre z.quzuugeuo Ghz == Trig: Free Run Avg|Hold: 1001100 [Center Freq 2.441 un&gnu CiH — Trig: FreeRun AvglHold: 100/400
AFGaindow  #Atien: 30 dB AFGainiow  #Atien: 30 dB
Ref Offset 105 dB Ref Offset 105 dB.
0 dBidiv Ref 20,00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center Freq CenterFreq|

2441000000 GHz|

Center 2441 GHz

#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms soarotep
Auta Man

Occupied Bandwidth Total Power 11.7 dBm
1.2153 MHz FreqOffset
Transmit Freq Error -7.053 kHz % of OBW Power  99.00 % O+

x dB Bandwidth 1339 MHz  xdB 20,00 dB

Span 5 MHz|

LOW CHANNEL

MID CHANNEL

Veysight Spectrum Anabyzer - APv8 3 11925181 10520 L. Charmber C.
L

Eom:r Freq 2.480000000 GHz
— WFE = Trig

Comtar Frea: 2.480000000 GHz
Trig: Fres Run AvglHold: 100/100
AFGainLow

#Atten: 30 dB

11:15:54 PH Oct 15, 2018
Radio Std: None

Radio Device: BTS

Y

Frequency

Ref Offset 106 dB.

0 dBidiv Ref 20.00 dBm

Log

Center 2.48 GHz
#Res BW 30 kHz

#VBW 91 kHz

‘Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth Total Power 11.3 dBm
1.2138 MHz

Transmit Freq Error -2.939 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.330 MHz xdB -20.00 dB

Center Freq
2.480000000 GHz|

CF Step
500.000 kHz|
|Auto Man

Freq Offset
0 Hl

HIGH CHANNEL
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
8.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)
IC RSS-247 (5.1) (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to 910 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

s Keysight Spectrum Analyzer - APy 8.1(092618),10629 RL, Chamber C @@@_
L [ RF [s00 oc | | | SENSE:INT| [ [11:20:16 PMOct 15,2018
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[1 0356 Frequency
NFE PNO: Wide 50 1ig: Free Run Avg|Hold:>100/100 TYPE| MY
IFGain:Low #Atten: 40 dB peT|P
Auto Tune
Ref Offset 10.5 dB AMkr1 1.000 MHz
EggBldiv Ref 30.00 dBm -0.039 dB
Center Freq(]
a0 2441500000 GHz
100 0
StartFreq|
0o 2.439000000 GHz
1 Stop Freq||
2.444000000 GHz
200
CF Step
- 500.000 kHz
[Auto Man
400
Freq Offset
-50.0
0Hz
-60.0
Scale Type
Center 2.441500 GHz Span 5.000 MHz||-°9 Linj)
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts) |
IMSG STATUS

HOPPING FREQUENCY SEPARATION PLOT

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

s Keysight Spectrum Analyzer - APy 8.1(092618),10629 RL, Chamber C \il\il@_
L [ RF [s00 oc | | | SENSE:INT| [ [11:44:23 PMOct 15, 2018
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[1 0356 Frequency
NFE PNO: Wide 50 1ig: Free Run Avg|Hold:>100/100 TYPE| MR
IFGain:Low #Atten: 40 dB DET|
Auto Tune
Ref Offset 10.5 dB AMkr1 1.000 MHz
10 dBidiv - Ref 30.00 dBm 1.091 dB
Log
Center Freq(]
a0 2441500000 GHz
100
>< * StartFreq|]
0o 2.439000000 GHz
1 Stop Freq||
2.444000000 GHz
200
CF Step
- 500.000 kHz
[Auto Man
400
Freq Offset
-50.0
0Hz
-60.0
Scale Type
Center 2.441500 GHz Span 5.000 MHz||-°9 Linj)
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts) |
IMSG STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
8.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Normal Mode: 79 Channels observed.

s Keysight Spectrum Analyzer - APv8.8.1(092618),10629 RL, Chamber C [i”i]@_l
L [ RF [soe oc | | | sense:nT| [ [11:27:11 PMOct 15, 2018 F
Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[T 5 5 6 requency
NFE PNO: Fast pJ Trig: Free Run Avg|Held:>100/100 T ‘ AR
IFGain:Low Atten: 30 dB peT|P
Auto Tune|
Ref Offset10.5 dB
10 dBidiv. Ref 30.00 dBm
Log
Center Freq||
200 2.440000000 GHz
0.0
StartFreq|
0w 2.390000000 GHz
QL1 -8.78 dBm|
e Stop Freq||
2.490000000 GHz
200
CF Step
0 10.000000 MHz
[Auto Man
-40.0 e,
Freq Offset
0.0
0 Hz
£0.0
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz||-°d |
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 20.00 ms {1001 pts) |
IMSG STATUS
NUMBER OF HOPPING CHANNELS (100 MHz SPAN)
[ Keysight Spectrum Analyzer - APv8.8.1(092618),10629 RL, Chamber C @@n@?l
L [ RF [50q obcC | | [ SENSE:INT] [ [11:25:40 PM Oct 15, 2018 F
Center Freq 2.415000000 GHz ) #Avg Type: RMS TRACE[T 2325 6 requency
NEE PNO: Wide o Trig: FreeRun Avg|Held:>100/100 TYPE| M
IFGain:Low . Atten: 30 dB o=TlP
Auto Tune
Ref Offset 105 dB
10 dBidiv. Ref 30,00 dBm
Log
Center Freq||
200 2.415000000 GHz
100
StartFreq|]
0w 2.400000000 GHz
e Stop Freq||
2.430000000 GHz
200
CF Step
<o 3000000 MHz
[Auto Man
400
Freq Offset
500
0 Hz|
-&0.0
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz||-°9 Linjj
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts) |
IMSG STATUS
NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST SEGMENT)
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
[ Keysight Spectrum Analyzer - APv8.8.1(092618),10629 RL, Chamber C @@n@?l
L | RF [soQ bc | | [ SENSE:INT] | [11:26:10 PMOct 15, 2018 F
Center Freq 2.445000000 GHz #Avg Type: RMS TRACE[TS 3 5 requency
NFE PNO: Wide [0 1rig: FreeRun Avg|Held:>100/100 TVF’E‘
IFGain:Low Atten: 30 dB peT|P
Auto Tune|
Ref Offset10.5 dB
10 dBidiv. Ref 30,00 dBm
Log
Center Freq||
200 2.445000000 GHz
0.0
StartFreq||
0w 2.430000000 GHz
el Stop Freq||
2.460000000 GHz
200
CF Step
e 3000000 MHz
[Auto Man
40,0
Freq Offset
0.0
0 Hz|
£0.0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz||-°9 L |
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms {1001 pts) |
IMSG STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND SEGMENT)

e Keysight Spectrum Analyzer - APv8.8.1(092618),10629 RL, Chamber C \il\iﬂﬂ__h]_
L [ RF [s0q obc | [ [ SENSE:INT] [ [11:26:36 PM Oct 15, 2018 F
Center Freq 2.475000000 GHz #Avg Type: RMS TRACE[T 355 6 requency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TVPE| MR
IFGain:Low Atten: 30 dB DET|P
Auto Tune
Ref Offset 10.5 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
0.0 2.475000000 GHz
10.0
StartFreq
oo 2.460000000 GHz]
e Stop Freq
2.490000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-40.0
Freq Offset
0.0
0 Hz|
E0.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz||-°9 Lin
Res BW 300 kHz #VYBW 300 kHz Sweep 20.00 ms (1001 pts) |
IMSG STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD SEGMENT)
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REPORT NO: 12455723-E2V1

FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Normal Mode: 79 Channels observed.

e Keysight Spectrum Analyzer - APv8.8.1(092618),10629 RL, Chamber C [EHEI@_
L [ RF |soe oc | [ sense:nT| [11:42:18 PMOct 15,2018 F
Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[[ 23256 requency
NFE PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 TYPE| M
IFGain:Low Atten: 30 dB DeT|P
Auto Tune
Ref Offset 105 dB
10 dBidiv.~ Ref 30.00 dBm
Log
CenterFreq
0.0 2.440000000 GHz|
0.0 - S
StartFreq
000 2.390000000 GHz|
oL 955 b
e StopFreq

200

300

400 s

0.0

0.0

2.490000000 GHz

Auto Man

CF Step
10.000000 MHz

Freq Offset
0 Hz

Start 2.39000 GHz
Res BW 1.0 MHz

#YBW 1.0 MHz

Stop 2.49000 GHz

Log Lin

Scale Type

Sweep 20.00 ms (1001 pts)

IMSG

STATUS

NUMBER OF HOPPING CHANNELS (100 MHz SPAN)

e Keysight Spectrum Analyzer - APv8 81(092618),10629 RL, Chamber C

L

[ RF [s0q obc |

[ SENSE:INT]

Center Freq 2.415000000
NFE

PNO: Wide 5,
IFGain:Low

7 Trig: FreeRun
Atten: 30 dB

Ref Offset 10.5 dB
Ref 30.00 dBm

10 ciBlidiv
Log

0.0

|23
[ [11:39:24 PMOct 15, 2018
#Avg Type: RMS TRACE 3456 Frequency
Avg|Held:>100/100 TYPE| M A
DET|P NN D
Auto Tune|
CenterFreq

0.0

0.oo0

-10.0

200

-30.0

-40.0

-50.0

0.0

2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq
2.430000000 GHz

Auto Man

CF Step
3.000000 MHz,

Freq Offset
0 Hz|

Start 2.40000 GHz
Res BW 300 kHz

#/BW 300 kHz

Stop 2.43000 GHz

Log Lin

Scale Type

Sweep 20.00 ms (1001 pts)

IMSG

STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, FIRST SEGMENT)
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
e Keysight Spectrum Analyzer - APvS.8.1(092618),10629 RL, Chamber C @@@_
L | RF [soe bc | | [ SENSE:INT] | [11:40:17 PMOct 15, 2018 F
Center Freq 2.445000000 GHz #Avg Type: RMS TRAGE[[ -3+ 5 6 requency
NFE PNO: Wide 0 1rig: FreeRun Avg|Held:>100/100 TYPE PR
IFGain:Low Atten: 30 dB DeT|P
Auto Tune|
Ref Offset 10.5 ¢B
10 dBidiv. -~ Ref 30,00 dBm
Log
CenterFreq
200 2.445000000 GHz
0.0
StartFreq
b 2.430000000 GHz
uo Stop Freq
2.460000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
400
Freq Offset
500
0 Hz|
£0.0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz||-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 20.00 ms (1001 pts) |
IMSG STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, SECOND SEGMENT)

e Keysight Spectrum Analyzer - APv8.8.1(092618),10629 RL, Chamber C \il\iﬂﬂ__h]_
L [ RF [s0q obc | [ [ SENSE:INT] [ [11:41:06 PMOct 15, 2018 F
Center Freq 2.475000000 GHz ) #Avg Type: RMS TRACE[TZ3 35 6 requency
NEE PNO: Wide 5 Trig: Free Run Avg|Hold:>100/100 TYPE| MY
IFGain:Low Atten: 30 dB DET|P
Auto Tune|
Ref Offset 10.5 dB
10 dBidiv Ref 30.00 dBm
Log
Center Freq
0.0 2.475000000 GHz
10.0
StartFreq
oo 2.460000000 GHz]
e Stop Freq
2.490000000 GHz
200
CF Step
e 3.000000 MHz
Auto Man
-40.0
Freq Offset
0.0
0 Hz|
E0.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz||-°9 Lin
Res BW 300 kHz #VYBW 300 kHz Sweep 20.00 ms (1001 pts) |
IMSG STATUS

NUMBER OF HOPPING CHANNELS (30 MHz SPAN, THIRD SEGMENT)
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REPORT NO: 12455723-E2V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

8.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)
IC RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
Pulse [Number ofiaverage Time Limit Margin
DH Packet | Width Pu?fg in |of Occupancy
(msec) ceconds (sec) (sec) (sec)
GFESK Normal Mode
DH1 0.384 32 0.123 0.4 -0.277
DH3 1.641 17 0.279 0.4 -0.121
DH5 2.889 10 0.289 0.4 -0.111
Pulse [Number ofiaverage Time Limit Margin
DH Packet | Width Pulgess In"|of Occupancy
(msec) ceconds (sec) (sec) (sec)
GFSK AFH Mode
DH1 0.384 8 0.031 0.4 -0.369
DH3 1.641 4.25 0.070 0.4 -0.330
DH5 2.889 2.5 0.072 0.4 -0.328
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REPORT NO: 12455723-E2V1
FCC ID: XRAFB415

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

= VoS I — [ = Fassmcom e I — To o
[11:35:00 P 0ct 15, 2018 Lsesieoa s
e Frequency = e el , =z Ous  #Avg Type: RMS Frequency
Tvpefw WE WO, Wide —— Tr\g‘ Video el
ot IFGain:Low #Atten: 40 dB oet|P
AMKr1 3841 ps) Auto Tune] AMEKr1 1.641 ms| Auto Tune|
10y Ref 30,00 dBm -17.67 dBj 10dB/civ  Ref 30.00 dBm -28.40 dB
Log Log.
Center Freq| Center Freq|
2.441000000 GHz 2.441000000 GHz
StartFreq| StartFreq|
2.441000000 GHz ; SR N 2.441000000 GHz
¢ v
Stop Freq| Stop Freq|
2.441000000 GHz| 2.441000000 GHz|
CF Step CF Step
1.000000 MHz| . 1.000000 MHz|
lAuto Man lAuto Man
I Freq Offset Freq Offset
' 0Hz OHz
'
Scale Type| ‘Scale Type
Center 2.441000000 GHz Span 0 Hz|[-°8 Lin) Center 2.441000000 GHz Span 0 Hz|[-°8 Lin|
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms [8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz sweep 2.000 ms (8001 pts)
o e wsa
= Kq-jllSpn‘lmea-!"u wﬂmﬂ.ﬂmh( [ | Keysight Spectrum Ansbyzer - ARVS.5.11032618).10628 RL, Chamber C o e |
vz phoais ue L B 510 ic i ) [13:35.18PM0at 15, 2018
Mnmmz— TrDelay 0005 SAvg TS Freauency H #Avg Type: RMS T 3 Frequency
NE PO Trig: Video e w NFE  PNO: Trig: Free Run s
IFGain:Low HAnen: 40 dB oeTl IFGain:Low #Atten: oer|P
AMKr1 2.889 ms) Auto Tune| et Offact 105 B Auto Tune
10y Ref 30,00 dBm -10.14 dB 10 ey Ref 30.00 dBm
Log Log
Center Freq CenterFreq
2.441000000 GHz 2441000000 GHz.
StartFreq| StartFreq
2.441000000 GHz| 2441000000 GHz,
0
Stop Freq| Stop Freq
¢ 2.441000000 GHz 2441000000 GHz.
CF Step CF Step|
1.000000 MHz| 1.000000 MHz,
to Man Auto Man|
frm | t;,lm n g L [ iy il
| Freq Offset I " ” J bl ‘ “ | [ L { J 'l Freq Offset.
0 Hz| 0 Hz|
Scale Type, Scale Type|
Center 2441000000 GHz Span 0 Hz||-°9 | [Center 2.441000000 GHz Span 0 Hz||-°8 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 4.000 ms [8001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
o e ocs
= VoS I — [ [ Fepmght Spectram Anlyzer - APV 8 LDSZSISLI0629 FL Charmber C To o
o EnsE 1 [11:37:10 7 0ct 15, 2018 L w_ Tsa oc sensenT] I 11323 MO 15,2018
#Avg Type: RMS Thace 5| Freauency Avg Type: RMS s|  Frequency
NFE— PMOrWide o Trig: Free Run M NG Wide o Trig: Free Run
\Fosin Low . #Anen; 40 08 oerl® IFGaindow  #Atten: 40 dB
Auto Tune| Auto Tune|
Ref Offset 105 dB Ref Offset 105 4B
(9 gicin__Ref 30.00 dBm 10 gevciv_Ref 30.00 dBm
Center Freq CenterFreq|

2.441000000 GHz|

StartFreq|
1] 2441000000 GHz|

Stop Freq
2441000000 GHz|

2441000000 GHz|

StartFreq|
2441000000 GHz|

Stop Freq|
2441000000 GHz|

I I I | 1A LN NN - CF Step ' | | V CF Step

) M J ‘ " ‘ |||| I M1.DCI0CI|JCID"I;I:: ‘ H \ ot 1.000000!:::{[7

TR W T AR Ll —1l Hk i I( ol le\* “ T m —
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REPORT NO: 12455723-E2V1

FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet | Pulse |NUMDEr Of[aAyerage Time| Limit | Margin
width | Pulsesin f4¢ occunancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK (EDR) Mode
3DH1 0.39 32 0.125 0.4 -0.275
3DH3 1.642 18 0.296 0.4 -0.104
3DH5 2.893 13 0.376 04 -0.024

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate in section 8.5.1 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12455723-E2V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018
IC: 8542A-FB415
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

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

§15.247 (b) (1)

RSS-247 (5.4) (b)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mw.

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.
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REPORT NO: 12455723-E2V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

RESULTS

ID:

43573

Date:

11/19/2018

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel | Frequency | Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 10.83 30 -19.17

Middle 2441 11.23 30 -18.77

High 2480 10.70 30 -19.30

8.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Channel | Frequency | Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 10.10 21 -10.90
Middle 2441 10.23 21 -10.77
High 2480 9.81 21 -11.19

8.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel | Frequency | Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 10.00 21 -11.00

Middle 2441 10.65 21 -10.35

High 2480 9.87 21 -11.13
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DATE: NOVEMBER 26, 2018
IC: 8542A-FB415

REPORT NO: 12455723-E2V1
FCC ID: XRAFB415

8.7. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Measurements perform using a wideband gated RF 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
ID: 43573 Date: 111/19/2018
8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
Frequency Average
Crenmel (MH2) Power (dBm)
Low 2402 10.61
Middle 2441 11.01
High 2480 10.43
8.7.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION
Frequency Average
Clngmmel (MHz) Power (dBm)
Low 2402 7.80
Middle 2441 8.19
High 2480 7.47
8.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
Frequency Average
Crenme (MHz)  |Power (dBm)
Low 2402 7.53
Middle 2441 8.24
High 2480 7.60
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

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

FCC §15.247 (d)
IC RSS-247 (5.5)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS

ID: 10629 Date: 10/15/2018
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

NON-HOPPING
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DATE: NOVEMBER 26, 2018

REPORT NO: 12455723-E2V1
IC: 8542A-FB415

FCC ID: XRAFB415

WITH HOPPING ON
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

NON-HOPPING
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REPORT NO: 12455723-E2V1
FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

WITH HOPPING ON
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REPORT NO: 12455723-E2V1

FCC ID: XRAFB415

DATE: NOVEMBER 26, 2018

IC: 8542A-FB415

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 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) @ 300m -
0.490-1.705 24000/F(kHz) @ 30m -
1.705-30.0 30 @ 30m 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 scans above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth
is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T (10 Hz) video
bandwidth with peak detector for average measurements.

PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak-> this is a note from Radiated automation
software. When the frequency is below 1G, software is using RB=100kHz; when the frequency
is above 1G, software is using RB=1MHz.

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-E2V1 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.

RESULTS
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber J 2018 Oct 10 14:35:31

125

Restricted Bondedge

Project Number: 12455723
Client:Fithit

Config:EUT + Support Equipment
Mode:BT_GFSK_2482MHz

Tested by: 18629 RL

Limit (dBuU/m2

£
~
>
3
@
-

31 18 .5MH=z/ 2.415
Frequency (GHzJ

Range (6Hz) RBLI/UBU Ref/Atin  Det/fvg Node Sueep Pts  #Sups/Mode FPosition Range (6Hz) REW/UBU Ref/Attn Det/Avg Mode
1:2.31-2.415 HC-6B)/M  187/18  PERK/Par Avg(RMS)  Gneec(futo) 9081  MAYH 151 dege 133 ¢ 2:2.31-2.415 Ak

ts Fups/Mode FPasition
H-6dB)/5B0  1B7/18  PE 5

Sucep P
2lt fivg GeSEGs/REU 9081 1/LRIT 151 degs H

ow CH BE - H.TST Rev 8.5 22 Jun 20818

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 41.13 Pk 32 -25.8 47.33 - - 74 -26.67 151 139 H
2 *2.378 47.86 Pk 32 -25.8 54.06 - - 74 -19.94 151 139 H
3 *2.39 29.38 VAT 32 -25.8 35.58 54 -18.42 - - 151 139 H
4 *2.378 41.57 VAIT 32 -25.8 47.77 54 -6.23 - - 151 139 H

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

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

LOW CHANNEL VERTICAL

UL Fremont - Chamber J 2018 Oct 18 14:508:04

Restricted Bondedge

Project Number: 12455723
ClientiFithit

Config:EUT + Support Equipment
Mode:BT_GFSK_24B2MHz

Tested by: 18629 RL

125

S
~
>
>
@
Kl

imit (dBul

.31 18 .5MH=z/ 2.415
Frequency (GHzJ

Range (GHz) REU/UB Ref/Attn  Det/hvg Mode Sunep Pte #Sups/fode Fosition Range (GHz) RBU/UEU Ref/Attn  Det/Avg Mode Sucep Pts  #oupa/Mode Fasition

ow CH BE - U.TST Rev 9.5 22 Jun 2818

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *2.39 41.21 Pk 32 -25.8 47.41 - - 74 -26.59 139 108 \
2 *2.378 46.48 Pk 32 -25.8 52.68 - - 74 -21.32 139 108 \
3 *2.39 29.07 VAIT 32 -25.8 35.27 54 -18.73 - - 139 108 \
4 *2.378 37.96 VAIT 32 -25.8 44.16 54 -9.84 - - 139 108 \

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber J 2018 Dct 10 15:00:60
Restricted Bondedge

Project Number: 12455723
Client:Fithit
Config:EUT + Support Equipment

125

Mode:BT_GFSK_2488MHz
Tested by: 18629 RL

£
~
>
5
@
-

e Limit (dBuU/m)

T P ——
4
@
[

7\ NI AV

.46 T8 3MA=/
Frequency (GHz)

RBLI/UBW Ref/Atin Det/fvg Mode Sups/Madk

Range (BHz) g Suszp Pte 4Sups/fode Fosition #ups/Mode  Fasition
1:2.46-2.563 M(-6dB)/3M 187/10 PERK/Pur Avg(RMS)  9msec(futo) 9881  MAXH 176 degs 129 76 deg;

Range (GHz) RBLI/UBL Ref/Attn  Det/Avg Mode Sueep Pts
2:2746-2.53 IN(-6487/500  187/18  PEAK/UoIt fvg B5E6s/REY 9801 1ARIT

High CH BE - H.TST Rev 9.5 22 Jun 2818

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 42.49 Pk 32.5 -25.8 49.19 - - 74 -24.81 176 129 H
2 2.504 45.6 Pk 32.5 -25.8 52.3 - - 74 -21.7 176 129 H
3 *2.484 29.47 VALT 32.5 -25.8 36.17 54 -17.83 - - 176 129 H
4 2.504 35.91 VALT 32.5 -25.8 42.61 54 -11.39 - - 176 129 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

HIGH CHANNEL VERTICAL

UL Fremont - Chomber J 2818 Oct 10 15:08:38

Restricted Bondedge

Project Number: 12455723
Client:Fithit

Config:EUT + Support Equipment
Mode :BT_GFSK_2488MHz

Tested by: 18529 RL

125

3
~
>
5
@
-

e Limit (dE

.46 18.3MH=/ 2.563
Frequency (GHz)

Range (GHz) RBLI/UBW Ref/Atin Det/Avg Mode Sueep Pts  #Sups/Mode FPosition Range (6Hz) RBW/UBl Ref/Attn Det/Avg Mode wee| Pte #Sups/Mode Pasition

High CH BE - U.TST

Rev 9.5 22 Jun 2618

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *2.484 42.46 Pk 32.5 -25.8 49.16 - - 74 -24.84 130 145 \
2 2.54 44.86 Pk 32.5 -25.7 51.66 - - 74 -22.34 130 145 \
3 *2.484 29.46 VALT 32.5 -25.8 36.16 54 -17.84 - - 130 145 \
4 2.504 32.52 VALT 32.5 -25.8 39.22 54 -14.78 - - 130 145 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber J 2618 Oct 10 15:37:58
Radiaoted Emissions 3-Meters

. Project Nunber: 12455723
ient Fithit

Config:EUT + Support Equipment

Mode :BT_GFSK_24B2MHz

95 Tested by: 10629 RL

I

a5

Peak Limit CdBul/m
75

(dBulU/m3

Avg Limit (dBulU/m)

18
Frequency (GHz)

Range (6Hz) RBU/VBY Ref/Atin  Det/fvg Mode Sweep Pts  #Sups/Mode Position Range (6Hz) RBII/VBY Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode Pasition
1:1-3 H(-6dB)/30k  167/18 ERK/Par Avg(RMS)  189nsec(futo) OAB1  MAXH B-3Adegs H | 3:3-18 H(-6dB) /3B 8972 EAK/Pur Avg(RMS)  1.4sec(futo) 18k MAXH 8-360degs H

FCC Parti5C 2.46Hz RSE.TST Rev 8.5 22 Jun 2818

LOW CHANNEL VERTICAL

~UL Fremont - Chamber J 2018 Oct 1@ 15:37:58

I

Rodioted Emissions 3-Meters

— Project Nurber 12455723
ient:Fithit

Config:EUT + Support Equipment

Mode :BT_GFSK_24B2MHz

95 Tested by: 10629 RL

85

75

65

(dBul/m3

Avg Limit (dBuU/m)
55

45

35

18
Frequency (GHz)

Range (6Hz) RBU/VBY Ref/Atin  Dei/fvg Mode Sweep Pts  #Sups/Mode Position Range (6Hz) RBUI/VBY Ref/fttn  Det/fvg Mode Sueep Pts  #Swps/Mode Pasition

FCC Part15C 2.4GHz RSE.TST Rev 9.5 22 Jun 2818
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
DATA
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.378 46.76 PKFH 32 -25.8 52.96 - - 74 -21.04 234 148 H
*2.378 40.88 VALT 32 -25.8 47.08 54 -6.92 - - 234 148 H
2 *2.839 42.34 PKFH 32.5 -25.5 49.34 - - 74 -24.66 173 239 H
*2.839 29.51 VALT 32.5 -25.5 36.51 54 -17.49 - - 173 239 H
4 *2.378 45.78 PKFH 32 -25.8 51.98 - - 74 -22.02 141 108 \
*2.378 38.33 VALT 32 -25.8 44.53 54 -9.47 - - 141 108 \
5 *2.878 41.89 PKFH 32.5 -25.4 48.99 - - 74 -25.01 76 240 \
*2.88 29.48 VALT 32.5 -25.4 36.58 54 -17.42 - - 76 240 \
3 *17.992 30.92 PKFH 40.8 -17.8 53.92 - - 74 -20.08 151 270 H
*17.995 18.2 VALT 40.8 -17.8 41.2 54 -12.8 - - 151 270 H
6 *17.915 31.87 PKFH 40.6 -18.5 53.97 - - 74 -20.03 58 171 \
*17.914 18.28 VAIT 40.6 -18.5 40.38 54 -13.62 - 58 171 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

MID CHANNEL HORIZONTAL

UL Fremont - Chomber J 2818 QOct 17 14:87:13
Rodioted Emissions 3-Meters

— Project Number :12455723
Client:Fitbit

Config:EUT + Support Equipment

Mode :BT_GFSK_2441MHz

95 Tested by: 18629 RL

[N

85

75

CdBulU/m)

Avg Limit (dBuU/md

8
Frequency (GHz)

Ronge (Bz) REU/ VBl Ref/Attn  Det/fvy Mode Sueep
1:1°3 THC 107/18 P 6

Pic  #Sups/Mode FPosition| Range (6z) REW/ Bl
£/ 30k EAK/Par Avg (RHS) beec (Auto) 9081 MAXH 0-360degd  3:3-18 K

Ref/Attn  Det/Avg Made Sue: Pte  #3ups/Mode Position
M(-6dB)/3k  B3/2 3E0deg

e F A
PERK/Pur Avg(RMS) | deec(futo) 18k MAXH

GFSK_HARM_2441 . dat Rev 9.5 22 Jun 2018

MID CHANNEL VERTICAL

UL Fremont - Chomber J 2818 Oct 17

115
Rodioted Emissions 3-Meters

— Project Number :12455723
Client:Fitbit

Config:EUT + Support Equipment

Mode:BT_GFSK_2441MHz

95 Tested by: 18629 RL

85

Peak Limit (dBuU/m
75

CdBulU/m)

Avg Limit (dBulU/md

18
Frequency (GHz)

Ronge (Bz) REU/ VBl Ref/Attn  Det/fvg Mode Sueep Pie #Sups/Mode FPosition| Range (6z) REW/ Bl Ref/Attn  Det/fvg Made Sueep Pte  #Sups/fode Position

FSK_HARM_2441.dat Rev 9.5 22 Jun 2018
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
DATA
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.316 43.74 PKFH 29.3 -26 47.04 - - 74 -26.96 106 310 H
*1.313 29.72 VALT 29.3 -26 33.02 54 -20.98 - - 106 310 H
2 *2.807 44.29 PKFH 32.5 -25.5 51.29 - - 74 -22.71 211 340 H
*2.809 29.53 VALT 32.5 -25.5 36.53 54 -17.47 - - 211 340 H
4 *1.337 42.85 PKFH 29.3 -26 46.15 - - 74 -27.85 137 291 \
*1.338 29.85 VALT 29.3 -26 33.15 54 -20.85 - - 137 291 \
5 *2.859 41.86 PKFH 32.5 -25.4 48.96 - - 74 -25.04 31 115 \
* 2.859 29.68 VALT 32.5 -25.4 36.78 54 -17.22 - - 31 115 \
3 *17.868 31.44 PKFH 40.7 -18.3 53.84 - - 74 -20.16 220 182 H
*17.871 18.26 VALT 40.6 -18.3 40.56 54 -13.44 - - 220 182 H
6 *17.929 30.73 PKFH 40.6 -18.4 52.93 - - 74 -21.07 358 144 \
*17.93 18.18 VAIT 40.6 -18.4 40.38 54 -13.62 - 358 144 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 48 of 71
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber J 26818 Oct 10 15:13:53
Radioted Emissions 3-Meters

- Project Number: 12455723

18 Client:Fithit

Config EUT + Support Equipment
Mode :BT_GFSK_2480MHz

g5 Tested by: 18629 RL

115

85

Peak Limit CdBulU/m)
75

65

(dBulU/m3

Avg Limit (dBuU/m)
51:

45

RMITORTY

35

Frequency (GHz)

Range (GHz) REWAUBW
113 6dB) /3

Ref/Atin  Det/fvg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBI/VBU
1H(-6dlB) 187/18 ERK/Pur Avg(RIS)  183nsec(futo) S8BT MAX B-3degs H | 3:3-18 1M(-6

A

Ref/fttn  Det/fvg Mode weep Pts  foups/Mode Fasition
38k 8972 PEF M. 18 M 8-360degs

AK/Pur Avg (RS v

FCC Parti5C 2.46Hz RSE.TST Rev 9.5 22 Jun 2818

HIGH CHANNEL VERTICAL
~UL Fremont - Chamber J 2018 Oct 1@ 15:13:53

Radioted Emissions 3-Meters

I

- Project Nunber: 12455723
ient Fithit

Config:EUT + Support Equipment

Mode:BT_GFSK_2488MHz

a5 Tested by: 10629 RL

85

Peak Limit CdBulU/m
75

65

C(dBulU/m)

Avg Limit (dBul/m)

55

45

35

Frequency (GHz)

Range (GHz) REWAUBW Ref/Atin  Dei/fvg Mode Sueep Pts  #Sups/Mode Position Range (6Hz) RBI/VBY Ref/fttn  Det/fvg Mode Pts  #Swps/Mode  Position

FCC Parti5C 2.46Hz RSE.TST Rev 9.5 22 Jun 2818
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
DATA
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.28 43.21 PKFH 29.1 -26.1 46.21 - - 74 -27.79 351 319 H
*1.279 29.8 VALT 29.1 -26.1 32.8 54 -21.2 - - 351 319 H
2 *2.79 42.07 PKFH 324 -25.5 48.97 - - 74 -25.03 242 269 H
*2.791 29.45 VALT 324 -25.5 36.35 54 -17.65 - - 242 269 H
4 *1.321 41.86 PKFH 29.3 -26.1 45.06 - - 74 -28.94 295 136 \
*1.321 29.69 VALT 29.3 -26.1 32.89 54 -21.11 - - 295 136 \
5 *2.845 41.93 PKFH 32.5 -25.4 49.03 - - 74 -24.97 114 185 \
*2.848 29.62 VALT 32.5 -25.4 36.72 54 -17.28 - - 114 185 \
3 *17.97 31.56 PKFH 40.7 -18 54.26 - - 74 -19.74 86 220 H
*17.967 18.3 VALT 40.7 -18.1 40.9 54 -13.1 - - 86 220 H
6 *17.905 30.53 PKFH 40.5 -18.4 52.63 - - 74 -21.37 132 133 \
*17.905 18.43 VAIT 40.5 -18.4 40.53 54 -13.47 - 132 133 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL HORIZONTAL
UL Fremont - Chamber J 20818 Dct 16 14:28:15
Restricted Bondedge

- Project Number: 12455723
T Client:Fithit

Config EUT + Support Equipment
Mode :BT_BPSK_24B2MHz

195 Tested by: 10629 RL

125

95

85

75

£
~
>
5
@
-

Limit (dBul

daw ol AN

3T T8 5MH=/
Freguency (GHz)

Range (GHz) RBLI/UBU Ref/Atin Det/fvg Mode #Sups/Made
1:2.31-2.415

g Sueep Pis Position Range (GHz) RBU/UBU Ref/Bttn  Det/fvg Made Sucep Pte ¥oups/Mode Fasition
1H(-BdB)/3M 187/10 PEAK/Pur Avg(RMS)  Oneec(Auto) 9881  MAXH 139 degs 112 2:2.31-2.415 M(-6dB) /580 187/18 PEAK/Uo It fvg @8566s/RBU 9881 1ARIT 39 de

139 deg

ow CH BE - H.TST Rev 8.5 22 Jun 20818

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.39 41.02 Pk 32 -25.8 47.22 - - 74 -26.78 139 112 H
2 *2.378 46.04 Pk 32 -25.8 52.24 - - 74 -21.76 139 112 H
3 *2.39 29.32 VALT 32 -25.8 35.52 54 -18.48 - - 139 112 H
4 *2.378 35.95 VALT 32 -25.8 42.15 54 -11.85 - - 139 112 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

LOW CHANNEL VERTICAL

12RUL Fremont - Chamber J 2818 Oct 16

Restricted Bondedge

Project Number: 12455723
Client:Fithit

ConfigiEUT + Support Equipment
Mode:BT_BPSK_24B2MHz

Tested by: 18629 RL

£
~
>
3
fos)
]

2,31 ‘ T8 5MHz/ 2415
Frequency (GHzJ

Range (6Hz) RBL/UBW Ref/Atin  Det/fvg Node Sueep Pts  #Sups/Mode FPosition Range (6Hz) REW/UBl Ref/Attn Det/Avg Mode Sueep Pt fups/Mode FPasition

Low CH BE - U.TST Rev 9.5 22 Jun 2818

Marker Frequency Meter Det AF AT0067 Amp/Cbi/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.39 41.98 Pk 32 -25.8 48.18 - - 74 -25.82 212 268 \
2 *2.377 45.8 Pk 32 -25.8 52 - - 74 -22 212 268 \
3 *2.39 29.34 VAIT 32 -25.8 35.54 54 -18.46 - - 212 268 \
4 *2.378 34.81 VALT 32 -25.8 41.01 54 -12.99 - - 212 268 v

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL HORIZONTAL

UL Fremont - Chomber J

125

Restricted Bondedge

Project Number: 12455723
115 ClientiFithit

Config:EUT + Support Equipment
Mode:BT_8PSK_2488MHz
185 Tested by: 10629 RL

95

85

imit (dBuU/m2
75

~

3
~
>

5
[is}
-

65

erage Limit (dBulU/m)

55

45

1.3
Frequency (GHz)

RBLI/UBY Ref/Atin Det/fvg Mode Sueep Pts  4Sups/Mode FPosition Range (6Hz) REW/UBU Ref/Attn Det/Avg Mode Sueep Pts  #Swps/Mode FPasition
HC-6B)/M  187/18  PERK/Par Avg(RMS)  Gnsec(futo) 9061  MAXH 307 degs 189 { 2:2.46-2.563 W(-6dBI/586  187/18  PEAK/Ualt fvg RIT 307 dege H

Range (BHz) weey
1:2.46-2.563 @eSE6s/REY 0P8I |

High CH BE - H.TST Rev 9.5 22 Jun 2618

Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *2.484 41.84 Pk 32.5 -25.8 48.54 - - 74 -25.46 307 109 H
2 2.537 44.09 Pk 32.5 -25.7 50.89 - - 74 -23.11 307 109 H
3 *2.484 29.45 VAIT 32.5 -25.8 36.15 54 -17.85 - - 307 109 H
4 2.504 31.44 VAIT 32.5 -25.8 38.14 54 -15.86 - - 307 109 H

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

HIGH CHANNEL VERTICAL

UL Fremont - Chomber J 2818 Oct 16 15:21:36

125

Restricted Bondedge

Project Number: 12455723
Client:Fithit

Config:EUT + Support Equipment
Mode :BT_BPSK_248BMHz

Tested by: 18529 RL

3
~
>
5
@
-

e Limit (dE

.46 18.3MH=/ 2.563
Frequency (GHz)

Range (GHz) RBLI/UBW Ref/Atin Det/Avg Mode Sueep Pts  #Sups/Mode FPosition Range (6Hz) RBW/UBl Ref/Attn Det/Avg Mode wee| Pte #Sups/Mode FPasition

High CH BE - U.TST

Rev 9.5 22 Jun 2618

\Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m)
1 *2.484 42.19 Pk 32.5 -25.8 48.89 - - 74 -25.11 151 366 \
2 2.556 44.45 Pk 32.5 -25.6 51.35 - - 74 -22.65 151 366 \
3 *2.484 29.67 VAIT 32.5 -25.8 36.37 54 -17.63 - - 151 366 \
4 2.504 31.11 VALT 32.5 -25.8 37.81 54 -16.19 - - 151 366 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont - Chamber J 2618 Oct 16 13:34:35
Radiated Emissions 3-Meters

Project Number: 12455723
185 Client:Fithit

Config:EUT + Support Equipment
Mode :BT_8PSK_24B2MHz

as Tested by: 18629 RL

I

a5

Peak Limit (dBulU/m
75

65

(dBulU/m3

Avg Limit (dBuV/m)
55

45

R T e ot

18
Frequency (GHz)

Ranga (GHz) RE/UB0 Ref/Atin  Dei/fvg Mode Suzep Pls  ¥oups/fode Fosition Range (6Hz) REN/UED Ref/Attn  Det/Avg Mode Sucep Pts  ¥owpa/Mode Fosition
1= 1H(-6dE)/38k  107/18  PEAK/Por Avg(RMS)  1B%sec(fut) 981  MAYH 8-3degs H | 3:318 H(-6dB)/30k 8972 PEAK/Pur fvg(RHS)  1.dsec(futo) 1Bk MAXH 8-368degs H

FCC Part15C 2.46H=z RSE.TST Rev 9.5 22 Jun 2818

LOW CHANNEL VERTICAL

~UL Fremont - Chamber J 2018 Oct 16 13:34:35

I

Rodioted Emissions 3-Meters

a— Project Numbr 12455723
ient:Fithit

Config:EUT + Support Equipment

Mode :BT_8PSK_24B2MHz

95 Tested by: 10629 RL

85

75

65

(dBulU/m3

Avg Limit (dBul/m)
55

a5

35

I3
Frequency (GHz)

Range (GHz) RBU/VBW Ref/Atin  Det/fvg Mode Pts  #Sups/Mode Position Range (6Hz) RBI/VBY Ref/Bttn  Det/fvg Mode Sueep Pts  #Swps/Mode Pasition

FCC Part15C 2.46Hz RSE.TST Rev 9.5 22 Jun 2818
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
DATA
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.378 45.16 PKFH 32 -25.8 51.36 - - 74 -22.64 142 153 H
*2.378 36.02 VALT 32 -25.8 42.22 54 -11.78 - - 142 153 H
2 *2.86 42.06 PKFH 32.5 -25.4 49.16 - - 74 -24.84 311 188 H
*2.858 29.44 VALT 32.5 -25.4 36.54 54 -17.46 - - 311 188 H
4 *2.378 43.48 PKFH 32 -25.8 49.68 - - 74 -24.32 152 109 \
*2.378 33.94 VALT 32 -25.8 40.14 54 -13.86 - - 152 109 \
5 *2.81 42.12 PKFH 32.5 -25.5 49.12 - - 74 -24.88 235 130 \
*2.81 29.42 VALT 32.5 -25.5 36.42 54 -17.58 - - 235 130 \
3 *17.868 31.25 PKFH 40.6 -18.3 53.55 - - 74 -20.45 314 219 H
*17.867 18.22 VALT 40.7 -18.3 40.62 54 -13.38 - - 314 219 H
6 *17.947 31.05 PKFH 40.7 -18.4 53.35 - - 74 -20.65 203 309 \
*17.945 18.25 VAIT 40.7 -18.4 40.55 54 -13.45 - 203 309 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 56 of 71
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

MID CHANNEL HORIZONTAL

UL Fremont - Chomber J 2818 QOct 17 14:44:56
Rodioted Emissions 3-Meters

— Project Number :12455723
Client:Fitbit

Config:EUT + Support Equipment

Mode :BT_8PSK_2441MHz

95 Tested by: 18629 RL

[N

85

75

CdBulU/m)

Avg Limit (dBuU/md

8
Frequency (GHz)

Ronge (Bz) REU/ VBl Ref/Attn  Det/fvy Mode Sueep
1:1°3 THC 107/18 P 6

Pic  #Sups/Mode FPosition| Range (6z) REW/ Bl
£/ 30k EAK/Par Avg (RHS) beec (Auto) 9081 MAXH 0-360degd  3:3-18 K

Ref/Attn  Det/Avg Made Sue: Pte  #3ups/Mode Position
M(-6dB)/3k  B3/2 3E0deg

e F A
PERK/Pur Avg(RMS) | deec(futo) 18k MAXH

BPSK_HARM_2441 . dat Rev 9.5 22 Jun 2018

MID CHANNEL VERTICAL

UL Fremont - Chomber J 2818 Oct 17

115
Rodioted Emissions 3-Meters

— Project Number :12455723
Client:Fitbit

Config:EUT + Support Equipment

Mode:BT_8PSK_2441 MKz

95 Tested by: 18629 RL

85

Peak Limit (dBuU/m
75

CdBulU/m)

Avg Limit (dBulU/md

18
Frequency (GHz)

Ronge (Bz) REU/ VBl Ref/Attn  Det/fvg Mode Sueep Pie #Sups/Mode FPosition| Range (6z) REW/ Bl Ref/Attn  Det/fvg Made Sueep Pte  #Sups/fode Position

BPSK_HARM_2441 . dat Rev 9.5 22 Jun 2018
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
DATA
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.337 42.69 PKFH 29.3 -26 45.99 - - 74 -28.01 272 101 H
*1.339 29.74 VALT 29.3 -26.1 32.94 54 -21.06 - - 272 101 H
2 *2.813 41.24 PKFH 32.5 -25.5 48.24 - - 74 -25.76 181 196 H
*2.811 29.26 VALT 32.5 -25.5 36.26 54 -17.74 - - 181 196 H
4 *1.348 42.26 PKFH 29.3 -26.1 45.46 - - 74 -28.54 327 286 \
*1.348 29.67 VALT 29.3 -26.1 32.87 54 -21.13 - - 327 286 \
5 *2.84 41.52 PKFH 32.5 -25.5 48.52 - - 74 -25.48 121 249 \
*2.842 29.42 VALT 32.5 -25.4 36.52 54 -17.48 - - 121 249 \
3 *17.872 30.65 PKFH 40.6 -18.3 52.95 - - 74 -21.05 68 329 H
*17.871 18.22 VALT 40.6 -18.3 40.52 54 -13.48 - - 68 329 H
6 *17.998 30.33 PKFH 40.8 -17.8 53.33 - - 74 -20.67 145 363 \
*17.997 18.36 VAIT 40.8 -17.8 41.36 54 -12.64 - 145 363 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber J 2018 Oct 16 15:31:082
Radioted Emissions 3-Meters

Project Number: 12455723
185 e B R M r ety

Config:EUT + Support Equipment
Mode:BT_8PSK_2488MHz

a5 Tested by: 18629 RL

"

a5

75

65

(dBulU/m)

Avg Limit (dBuU/m)
55

45

35

18
Frequency (GHz)

Range (6Hz) REU/UBY Ref/Attn  Dei/fivg Hode Sueep Pt  #Sups/Mode Fosition Range (6Hz) REW/UBH Ref/Aitn  Det/Avg Mode Sueep Pte fwps/Mode Pasition
1:1-3 1H(-6dB)/ 30k g7/18 PEAK/Pur Avg(RMS)  Auto 9881 MAXH B-368degs H 38 M(-6dB)/38k 8972 PEAK/Pur Avg(RMS)  Auto Bk Ak} B-368degs H

Rev 9.5 22 Jun 2818

HIGH CHANNEL VERTICAL

UL Fremont - Chamber J 2818 Oct 16 15:31:82

Radioted Emissions 3-Meters

"

Project Number: 12455723
185 e B R M r ety

Config:EUT + Support Equipment
Mode:BT_8PSK_2488MHz

a5 Tested by: 18629 RL

a5

75

65

(dBulU/m)

Avg Limit (dBuU/m)
55

45

35}

Frequency (GHz)

Range (6Hz) REU/UB Ref/Attn  Dei/fvg Mode Pt  #Sups/Mode Fosition Range (6Hz) REW/UBH Ref/Aitn  Det/Avg Mode Pte #wps/Mode Pasition

Rev 9.5 22 Jun 2818
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018

FCC ID: XRAFB415 IC: 8542A-FB415
DATA
Marker Frequency Meter Det AF AT0067 Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.324 42.88 PKFH 29.3 -26 46.18 - - 74 -27.82 261 139 H
*1.325 29.78 VALT 29.3 -26 33.08 54 -20.92 - - 261 139 H
2 *2.821 42.2 PKFH 32.5 -25.5 49.2 - - 74 -24.8 35 126 H
*2.824 29.49 VALT 32.5 -25.4 36.59 54 -17.41 - - 35 126 H
4 *1.339 41.93 PKFH 29.3 -26.1 45.13 - - 74 -28.87 121 149 \
*1.339 29.61 VALT 29.3 -26.1 32.81 54 -21.19 - - 121 149 \
5 *2.853 42.13 PKFH 32.5 -25.4 49.23 - - 74 -24.77 276 341 \
*2.852 29.57 VALT 32.5 -25.4 36.67 54 -17.33 - - 276 341 \
3 *17.78 32.39 PKFH 40.7 -18.3 54.79 - - 74 -19.21 199 282 H
*17.782 18.15 VALT 40.7 -18.3 40.55 54 -13.45 - - 199 282 H
6 *17.971 31.8 PKFH 40.7 -18 54.5 - - 74 -19.5 82 250 \
*17.97 18.37 VAIT 40.7 -18 41.07 54 -12.93 - - 82 250 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PKFH - FHSS: RB=100k/1MHz VB=3 x RB, Peak
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

9.3. WORST-CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

ANTENNA LOOP FACE ON AND FACE OFF

UL FREMONT, 3m Chomber 17 Oct 2818 B89:88:35

RF Emissions

Project Number: 12455723
Client:Fithit

Config:EUT + Support Equipment
Mode:BT Worst Cose

Tested by: 18629 RL

T
0
»
|
o
s
)
i
0
>
5
[}
T

Wyt
R T

U
Ve §M

LT

[Zz]] 1 8
Frequency (MHz)

Range (Hz) REW/UBl Ref/Attn  Det/Avg Type Suesp Pts  #Swps/fode Fosition Range (Hz) RBU/VBll Ref/Attn  Det/Avg Type Sueep Pts 4Gups/Mode Position
1:.085- 15 38AC-3d83/318 9174 PEAK/Par Aug(RHS)  dT6msecCfuto) 16k MAXH 8-36ddege
2:.15-.49 1B(-36) /38 8778 PEAK/Pur Avg(RHS)  3nsec (Auta) HAXH 0-360dege
3:.49-1.785 1Bk(-3dB)/38  87/8 PEAK/Per Avg(RHS)  dnsec (Auta) HAXH 8-360degs
4:1.765-30 1Bk (-362/38  §1/8 PEAK/Pur Avg(RHS)  BTmsec(huta) 27k HAXH 8-36ddegs

FCC 15.209 Below 3BMHz.TST 388915 23 Jan 2018 Rev 9.5 81 Dec 2816

DATA
Marker Frequency Meter Det Loop Cbl Dist Corrected Peak Limit Margin Avg Limit Margin QP Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuVv) (dB/m) 300m (dBuVolts)
1 .00926 54.64 Pk 15.6 1.4 -80 -8.36 68.25 -76.61 48.25 -56.61 - - 0-360
4 .00953 52.94 Pk 15.4 1.4 -80 -10.26 68 -78.26 48 -58.26 - - 0-360
2 .1565 45.88 Pk 13.8 1.5 -80 -18.82 43.73 -62.55 23.73 -42.55 - - 0-360
5 .16193 47.05 Pk 13.8 1.5 -80 -17.65 43.44 -61.09 23.44 -41.09 - - 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 .51269 36.76 Pk 13.9 1.5 -40 12.16 33.41 -21.25 0-360
6 .52777 36.53 Pk 13.9 1.5 -40 11.93 33.16 -21.23 0-360

Pk - Peak detector
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

9.4. WORST-CASE 30MHz TO 1GHz

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

HORIZONTAL PLOT

9:UL Fremont - Chamber J 2018 Oct 22 15:81:54

Rodioted Emissions — 3 Meters

a5 Project Number : 12455723
Client:Fitbit

Config:EUT + Support Equipment

Mode :BT lorst Case

75 Tested by: 18629 RL

65

55

45

CdBulU/m)

35

1868 18688
Frequency (MHz)

Ronge (HHz) f/Attn  Det/fvg Mode #3ups/Made  Fosition | Range (MHz) n  Det/Avg Hade #Sups/Mode  Position
1:30-2¢

RB/UBU Rel Suesp Pls RBL/UBU Ref/Atts Sugep Pts
68 128k (-6dB)/IM  97/18 PEAK/LogPur—Video  4msec(Auto) 4868  MAXH B-368degs 3:206-1008 128k(-BdB) /1M 97/18 PEAK/LogPur-Video  |1msec(futo) 6380 MAXH 6-368degs H
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~UL Fremont - Chamber J 2818 Oct 22 15:81:54
Roadioted Emissions - 3 Meters

Project Number: 12455723

85 Client:Fitbit

Config:EUT + Suppart Equipment

Modle :BT_llorst Case
75 Tested by: 18629 RL
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Ronge (HHz) RB4/ VBl Ref/Attn  Det/fvg Mode weey < #5ups/fade Fosition| Ronge (MHz) RBM/UBH Ref/Attn  Det/Avg Hade ucel s #5ups/Mode
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REPORT NO: 12455723-E2V1 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 51.9995 46.18 Pk 13.3 -31.3 28.18 40 -11.82 205 378 H
51.9995 38.25 Qp 13.3 -31.3 20.25 40 -19.75 205 378 H
5 101.0498 45.15 Qp 16.6 -30.9 30.85 43.52 -12.67 332 306 H
100.9461 50.92 Pk 16.6 -30.9 36.62 43.52 -6.9 323 305 H
1 30.0511 40.37 Pk 26.7 -31.6 35.47 40 -4.53 98 105 Vv
30.0511 29.66 Qp 26.7 -31.6 24.76 40 -15.24 98 105 Vv
2 52.4372 53.85 Pk 13.3 -31.3 35.85 40 -4.15 268 112 Vv
52.4372 46.4 Qp 13.3 -31.3 28.4 40 -11.6 268 112 Vv
3 94.6964 48.33 Pk 14.8 -30.9 32.23 43.52 -11.29 4 133 Vv
94.6964 38.81 Qp 14.8 -30.9 22.71 43.52 -20.81 4 133 Vv
6 390.4792 30.33 Pk 21.1 -29.8 21.63 46.02 -24.39 73 164 H
390.4792 21.9 Qp 21.1 -29.8 13.2 46.02 -32.82 73 164 H

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

9.5. WORST-CASE ABOVE 18GHz

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

HORIZONTAL PLOT

UL EMC 2815 Oct 15 15:28:16

185
RF Emissions

; Project Mumber: 12455723
95 Clismt:Fithit
Configuration:EUT + Support Ecuipnent
Mode BT _lloret Cose
85 Tested by / SM: 18629 RL

75 Feok Limit CdBull/m2

55

55 Fvg Limit (dBul)/md

45

(dBulslte) Horizontal

35

Frequency (GHz2
R B R Wkt W b Gmb

[0 dep Py T Lovl
W-3EA &2 Flgelids Reeiro 8 M friond

18-2BGHz Test.TST Rev 9.5 23 Jun 2818

VERTICAL PLOT

UL EMC 2018 Oct 15 15:28: 16

185
RF Emissions

! Froject. Mumber: 12455723
35 : Clignt Fithit

! Configurat ion:EUT + Support Equipment
Mode BT _Worst Cose
85 : Tested by / SN: 18629 RL
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

DATA

Trace Markers

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)
(dBuv) (dBuVolts)
1 18.022 71.03 Pk 32.4 -60.1 -9.5 33.83 54 -20.17 74 -40.17
2 21.162 68.46 Pk 33.2 -56.8 -9.5 35.36 54 -18.64 74 -38.64
3 25.947 67.14 Pk 34.7 -55.4 -9.5 36.94 54 -17.06 74 -37.06
4 18.092 70.7 Pk 323 -59.9 -9.5 33.6 54 -20.4 74 -40.4
5 21.386 68.42 Pk 33.1 -57.4 -9.5 34.62 54 -19.38 74 -39.38
6 25.881 66.24 Pk 34.8 -55.2 -9.5 36.34 54 -17.66 74 -37.66

Pk - Peak detector
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REPORT NO: 12455723-E2V1 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 Line 1 (HOT) and Line 2 (NEUTRAL).

RESULTS

Note: EUT powered by AC/DC adapter via USB cable.
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

LINE 1 RESULTS

UL Fremont, CA CE Room 17 Oct 2P18 11:28:48
Conducted RFI Uoltoge

Project No:12455723

Client Name:Fithit

EUT Config:EUT + Support Equipment
Test Uolt/Freq: |28UAC_6BHz

Test By: 10629 RL
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Frequency (MHz)

Range (Hz) REU/UBL Ref/Attn Det/Avg Mode
Op/Co

#5upe/tode  Lobe Range (MHz) RBH/UBH Ref/fttn  Det/fAvg Mode wesy < #5ups/Mode Label
1:.15-38 9k (-6dB) /- 82/10 Line-L

Suezp Pis
1s/2.25kHz  13.3 1ARIT

FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 Rev 9.5 26 May 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
(dBuV) dBuV Class B QP Class B Avg (dB)

1 177 25.86 Qp 0 0 10.1 35.96 64.63 -28.67 - -

2 17475 15.5 Ca 0 0 10.1 25.6 - - 54.73 -29.13

3 .21075 26.05 Qp 0 0 10.1 36.15 63.18 -27.03 - -

4 213 11.94 Ca 0 0 10.1 22.04 - - 53.09 -31.05

5 24675 22.58 Qp 0 0 10.1 32.68 61.87 -29.19 - -

6 .24675 13.04 Ca 0 0 10.1 23.14 - - 51.87 -28.73

7 .6495 15.83 Qp 0 0 10.1 25.93 56 -30.07 - -

8 .65175 8.67 Ca 0 0 10.1 18.77 - - 46 -27.23

9 8.03175 9.33 Qp 0 2 10.2 19.73 60 -40.27 - -

10 8.27925 5 Ca 0 .2 10.2 15.4 - - 50 -34.6

11 12.60825 9.78 Qp 1 2 10.2 20.28 60 -39.72 - -

12 12.678 5.29 Ca 1 2 10.2 15.79 - - 50 -34.21

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 12455723-E2V1 DATE: NOVEMBER 26, 2018
FCC ID: XRAFB415 IC: 8542A-FB415

LINE 2 RESULTS

UL Fremont, CA CE Room 17 Oct 2P18 11:28:48
Conducted RFI Uoltoge

Project No:12455723

Client Name:Fithit

EUT Config:EUT + Support Equipment
Test Uolt/Freq: |28UAC_6BHz

Test By: 10629 RL

5 Closs B Avg

o
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c
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-

Frequency (MHz)

Range (Hz) REU/UBU Ref/Attn Det/Avg Mode wesy s t5ups/Mode Lobel Range (MHz) RBH/UBL/ Ref/fttn  Det/fAvg Mode wesy < #5ups/Mode Label

FCCI5 CE Closs B 15@kHz-36MHz Stepping.TST 38915 24 Feb 2616 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
(dBuVv) dBuVv Class B QP Class B Avg (dB)
13 .1545 23.25 Qp 1 0 10.1 33.45 65.75 -32.3 - -
14 .1545 17.28 Ca 1 0 10.1 27.48 - - 55.75 -28.27
15 .19275 21.5 Qp 0 0 10.1 31.6 63.92 -32.32 - -
16 .19275 16.05 Ca 0 0 10.1 26.15 - - 53.92 -27.77
17 .62925 20.56 Qp 0 0 10.1 30.66 56 -25.34 - -
18 .609 15.1 Ca 0 0 10.1 25.2 - - 46 -20.8
19 1.518 12.76 Qp 0 1 10.1 22.96 56 -33.04 - -
20 1.518 8.74 Ca 0 1 10.1 18.94 - - 46 -27.06
21 2.3865 11.94 Qp 0 1 10.1 22.14 56 -33.86 - -
22 2.44388 8.06 Ca 0 1 10.1 18.26 - - 46 -27.74
23 3.435 10.89 Qp 0 1 10.1 21.09 56 -34.91 - -
24 3.41925 7.1 Ca 0 1 10.1 17.3 - - 46 -28.7

Qp - Quasi-Peak detector
Ca - CISPR average detection
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