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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: SMARTWATCH
MODEL.: FB507
SERIAL NUMBER: 23 42 BA C6 B0 41; 23 60 7F C6 BO 21 (RADIATED)
23 3C 06 0C 46 B0 41(CONDUCTED)
DATE TESTED: APRIL 17, 2019 —MAY 26, 2019
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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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 v05r02,
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. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street 47266 Benicia Street 47658 Kato Road
[0 Chamber A (0 Chamber D Chamber |
[0 Chamber B [0 Chamber E Chamber J
[0 Chamber C [0 Chamber F Chamber K

[0 Chamber G [0 Chamber L
(0 Chamber H [0 Chamber M

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:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0

Page 7 of 73

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

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)

36.5dBuV + 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 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

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

The EUT is a smartwatch.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHZz) (dBm) (mW)
2402 - 2480 Basic GFSK 14.01 25.18
2402 - 2480 Enhanced DQPSK 13.48 22.28
2402 - 2480 Enhanced 8PSK 13.89 24.49

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

Frequency Band | Antenna Peak Gain
(GHz) (dBi)
2.4 -4.60

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was 35.6.0.239

The test utility software used during testing was TeraTerm
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5.5. WORST-CASE CONFIGURATION AND MODE

EUT has 1 type of plastic wristband and 3 types of metallic bands: Link, Tri-Link and Mesh. 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 power.

BT and Wifi bands do not transmit simultaneously.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop AC/DC Adapter Lenovo ADLX45DLCC2A 11S36200283Z2210051KU2U DoC
Laptop Lenowvo ThinkPad X1 Carbon R9-0G4NPM 15/06 DoC

AC/DC Adapter HomeSpot S005BPU0500100 N/A DoC
EUT Charger Fitbit N/A Proto 1 DoC

I/O CABLES (CONDUCTED TEST)

1 AC 1 AC Unshielded 1 AC Mains to AC/DC Adapter
2 DC 1 DC Unshielded 15 AC/DC Adapter to Laptop

3 uUsB 1 USB Unshielded 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 USB Unshielded 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

7 EUT

Spectrum Analyzer

AC/DC
adapter

AC MAINS/ LISN '

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 ID Num Cal Due Last Cal
Power Meter, P-series single Agilent (Keysight)
channel Technologies N1911A T1265 01/29/2020 01/29/2019
Power Sensor, P-series, Agilent (Keysight)
50MHz to 18GHz, Wideband Technologies N1921A T1227 02/05/2020 02/05/2019
Antenna, Ft’gsls,\'xsz"‘”p S0Hz | £l ETRO METRICS EM-6871 | PRE0179465 | 05/22/2019 | 05/22/2018
Antenna, Passive Loop
100kHz to 30MHz ELETRO METRICS EM-6872 PRE0179467 05/22/2019 05/22/2018
Amplifier, 100'3'52 0 1GHz, 32 1 5 noma Instrument 310 PRE0180175 | 07/09/2019 | 07/09/2018

Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344* 04/30/2019 04/30/2018

Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 06/21/2019 06/21/2018
Amplifier, 1t018GHz, 35dB AMPLICAL AMP1G18-35 T1569* 04/30/2019 04/30/2018

AMPL-

Antenna, Horn 1-18GHz AR ATH1G18 PRE0189055 04/20/2020 04/20/2018
Amplifier, 1to18GHz, 35dB AMPLICAL AMP1G18-35 T1571 07/30/2019 07/30/2018
Hybrid A“tggmaz' 30MHz to SUNAR rf motion JB3 PRE0181575 | 08/01/2019 | 08/01/2018

Amplifier, 100'(‘1'32 0 1GHZ,32 | 5 noma Instrument 310 PRE0180174 | 05/31/2019 | 05/31/2018
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B PRE0182188 08/29/2019 08/29/2018
Rf Amplifier, 18-26.5GHz, . AMP18G26.5-
60dB gain Amplical 60 PRE(0181238 05/01/2020 05/01/2019
EMI Test Receiver Rohde & Schwarz ESW44 PRE0179367 02/14/2020 02/14/2019
EMI Test Receiver Rohde & Schwarz ESW44 PREO0179377 02/15/2020 02/15/2019
EMI Test Receiver Rohde & Schwarz ESW44 PRE0179376 02/14/2020 02/14/2019
Spectrum Analyzer, PXA, 3Hz | Agilent (Keysight) N9030A T908 01/23/2020 | 01/23/2019
to 44GHz Technologies
Spectrum Analyzer, PSA, 3Hz Agilent (Keysight)
to 26 5GHz Technologies E4440A T200 01/28/2020 01/28/2019
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 02/14/2019
LISN for Conducted FCC LISN
Emissions CISPR-16 FCC INC. 50/250 T1310 01/24/2020 01/24/2019
Test Software List
. Ver 9.5, June 22, 2018 & Jan
Radiated Software UL UL EMC 11, 2019
Antenna Port Software UL UL RF Ver 9.6, April 18, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

* Testing performed before calibration due 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 Frequency 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 Below 30MHz: ANSI C63.10-2013 Section 6.4

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.
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8. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

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

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle T
B X Cycle [Correction Factor|Minimum VBW
(msec) [(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.94 3.75 0.782 78.2% 1.07 0.341
Bluetooth 8PSK 2.89 3.75 0.771 77.1% 1.13 0.346
DUTY CYCLE PLOTS
Tester ID: 10649 JR
4% Agilent 08:16:87 May 26, 2019 L Freqg/Channel % Agilent 00:14:26 Hay 26, 2018 L Freq/Channel
APv9.8(052319),12981, NTFRENEIT | R Freq APv3.8(052319).1 2981, Wz 375wl Freq
Egii@ dBm Atten 40 dB @.‘@2 B o Er?iai@ dBm Atten 40 dB 001 B ||, SENLEr el
Log | Log
18 25 —2 StartFreq 1@ Start Freq
dB/ 2.44100000 GHz dB/ & 2.44160000 GHz
Stop Freq Stop Freq
2.44100600 GHz 2.44160800 GHz
CF Step| CF Step|
5.00800000 Mz 3.00000000 Mz
LAy Lm Man LgAv M an|
Center 2.441 800 0 GHz Span @ Hz Center 2.441 006 @ GHz Span @ Hz
Res BH 3 MHz WBH 50 MHz  Sween 10.61 s 978 pts) || Freq U"Sﬁg Res BH § MHz AW 50 Mz Sweep LO.01 ms (978 pesy |[ Freq Uffsﬁg
Marker  Trace Type H fxis Anplitude ) Marker  Trace Type K Axis Amplitude )
1R 1y Time 5.177 me 2,48 dBm 1R 1) Time 4.619 ms 1.42 dBm
B Im S St ey | StOmal Track oo I iE1s e Lz | Stonal Track
2a (&5 Tine 3.751 me 882 de On U—H 2a (&5 Time 3.751 me 6.81 dB On m
|
BLUETOOTH GFSK
BLUETOOTH 8PSK
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FCC ID: XRAFB507 IC: 8542A-FB507
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

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

0.992

0.947

Mid

2441

1.003

0.949

High

2480

1.002

0.954

[ Fepsght Spectrum Anayzer - APSTDSOTIS] 10685, BN [ v Spectrum Anahzes - AP TSUTIS) 10645, o e
L SET Sl Py 1 Frequency - Center Freq: 2441000000 GH: Hn:d?‘ Zi:”k"’”’ o Fraquency
Center Freq: 2402000000 GH Radio Std: N er Freq: 2. 2 io Std: None
enter Fre: Z.AUZDU’?FIEIJO GHz . T::';m::u" o isid. 1001100 o lone enter Freq 2.441 DIJ'(‘)FIEIJO GHz ] Gnter e 2 v sid: 1001100
#FGainiow  HAREN: 30dB Radio Device: BTS AFGainiow  #Amen: 30 dB Radio Device: BTS
Ref Offset 103 dB Ref Offset 103 dB
0 dBJd Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| CenterFreq|
2.402000000 GHz| 2441000000 GHz|
Center 2.402 GHz Span 2 MHz| CF Step Center 2.441 GHz Span 2 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 200,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 KH|
Man Man
Occupied Bandwidth Total Power 18.1 dBm Occupled Bandwidth Total Power 16.1 dBm
946.53 kHz Freq Offset| 948.51 kHz FreqOffset
Transmit Freq Error -16,829 kHz % of OBW Power  99.00 % OHz] Transmit Freq Error ~ -19,388 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 992.1 kHz xdB -20.00 dB x dB Bandwidth 1.003 MHz xdB -20.00 dB
s — s m——
[ Voot Soectrm Analyaes - ABV8 T GOTLS) 10643, =
j L i 02:14:59 PM May 15, 2018 Frequancy
Serrtar Freq: 2480000000 GH: Radio Std: N
L T 2430003;200 GHz == Trlg.Frmr::un Avﬂ\ﬂzld 100100 ° o
#FGainlown  #Amen: 30dB Radio Device: BTS
Ref Offset 10.3 dB
0 dBidiv Ref 20.00 dBm
Log
CenterFreq|
2.480000000 GHz
Center 248 GHz Span 2 MHz| CF Step
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200000 kkiz
Man
Qccupied Bandwidth Total Power 16.3 dBm
953.65 kHz FreqOffset
Transmit Freq Error  -23.531kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.002 MHz xdB -20.00 dB
sTaus
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.335 1.206
Mid 2441 1.337 1.209
High 2480 1.327 1.214

[ Fepsght Spectrum Anayzer - APSTDSOTIS] 10685, BN [ v Spectrum Anahzes - AP TSUTIS) 10645, o e
L SET s P 1 Frequency - Center Freq: 2441000000 GH: Ao Std:Nome Frequency
Center Freq: 2402000000 GH Radio Std: N er Freq: 2. 2 io Std: None
enter Fre: Z.AUZDU’?FIEIJO GHz . T::';m::u" o isid. 1001100 o lone enter Freq 2.441 DIJ'(‘)FIEIJO GHz ] Gnter e 2 v sid: 1001100
#FGainiow  HAREN: 30dB Radio Device: BTS AFGainiow  #Amen: 30 dB Radio Device: BTS
Ref Offset 103 dB Ref Offset 103 dB
0 dBJd Ref 20.00 dBm 10 dBidi Ref 20.00 dBm
Log Log
Center Freq| T CenterFreq|
2.402000000 GHz| T 2441000000 GHz|
Center 2.402 GHz Span 5 MHz| CF Step Center 2.441 GHz Span 5 MHz, CF Step,
#Res BW 30 kHz #VBW 81 kHz #Sweep 100 ms| 600,000 kHz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 00,000 KH|
Man layto Man
Occupied Bandwidth Total Power 15.1 dBm Occupled Bandwidth Total Power 15.1 dBm
1.2064 MHz Freq Offset| 1.2086 MHz FreqOffset
Transmit Freq Error -16.506 kHz % of OBW Power  99.00 % OHz] Transmit Freq Error ~ -19.762 kHz % of OBW Power 99,00 % oHe
x dB Bandwidth 1.335 MHz xdB -20.00 dB x dB Bandwidth 1.337 MHz xdB -20.00 dB
— so m——

e Feysight Spectrum Analyzer - APVG THISOTIS), 10643, o e
ju L N 02:24:38 PM May 15,2009 Frequancy
Centar Freg; 2480000000 1% Radio Sid: B
enter Freq 2 430003;200 GHz r—— Trlg.Frmr::un Avu\ﬂ;d 100100 ° one
#FGain-Low #Aren: 30 dB Radio Device: BTS
Ref Offset 10.3 dB
0 dBidiv Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz|
Center 248 GHz Span 5 MHz| CF Step
H#Res BW 30 kHz #VBW 01 kHz #Sweep 100 ms| 500,000 kHz
Man
Qccupied Bandwidth Total Power 14.7 dBm
1.2137 MHz FreqOffset
Transmit Freq Error  -28.003 kHz % of OBW Power  99.00 % 0z
x dB Bandwidth 1.327 MHz xdB +20.00 dB

HIGH CHANNEL
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019

FCC ID: XRAFB507 IC: 8542A-FB507
8.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)
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 mWw.

TEST PROCEDURE

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

RESULTS
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DATE: JUNE 24, 2019
IC: 8542A-FB507

REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

e Keysight Spectrum Analyzer - APv9.7(050719),10649, — ,5 =
L RF [soa bpc | [ [ SENSE:INT] [ |04:11:59 PMMay 15,2019 F
Center Freq 2.441500000 GHz #Avg Type: RMS TRACE[T 03256 requency
NFE PNO: Wide .o Trig: Free Run TYPE| M wrAsata
IFGain:Low ™ #Atten: 30 dB DET|F
Auto Tune
Ref Offset 10.3 dB AMkr1 1.000 MHz
10 dBidiv ~ Ref 20.00 dBm 0.60 dB
Log
Center Freq
oo 2.441500000 GHz
0.00
StartFreq
Bl p ,f’, N 2.439000000 GHz
it
e Stop Freq
2.444000000 GHz
-30.0
CF Step
e 500.000 kHz
| Auto
-50.0
Freq Offset
-60.0
-70.0
Scale Type
Center 2.441500 GHz Span 5.000 MHz| |-°9 i
Res BW 300 kHz #V/BW 910 kHz Sweep 2.533 ms (1001 pts)

STATUS

HOPPING FREQUENCY SEPARATION PLOT

IMSG

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

e Keysight Spectrum Analyzer - APv9.7(050719),10649, = || |||
[ [500 Dc | \ [ SENSE:INT] [ [04:23:59 PM May 15,2019 -
Center Freq 2.441500000 GHz #Avg Type: RMS TRAGE G requency
NFE PNO: Wide i, 1rig: FreeRun TYPE| M rarasanas
IFGain:Low #Atten: 30 dB DET|F
Auto Tune
Ref Offset 10.3 dB AMkr1 1.000 MHz
10 dBidiv.  Ref 20.00 dBm 1.23 dB
Log
Center Freq
e 2.441500000 GHz
0.00
StartFreq
2.439000000 GH
0.0 . * z
s
o Stop Freq
2.444000000 GHz
-30.0
CF Step
o 500.000 kHz,
| Auto Man
-50.0
Freq Offset
-50.0
0 Hz
=700
Scale Type
Center 2.441500 GHz Span 5.000 MHz Log Lin
|#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: 12804406-E3V2 DATE: JUNE 24, 2019

FCC ID: XRAFB507 IC: 8542A-FB507
8.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 (a) (1) (iii)
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: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

[ Keysight Spectrum Analyzer - APv.7(050719), 10649, Conducted B \A/\E/@_I
L | RF [s0e bc | | [ SENSE:INT] | [11:54:05 AM May 16, 2019 F
Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[] 23256 requency
NEE PNO: Fast 5o 1710: Free Run TYPE|M #WAARAY
IFGain:Low Atten: 20 dB DeT|P
Auto Tune|
Ref Offset 10.3 dB
10 dBidiv. Ref 20.00 dBm
Log
CenterFreq|]
10.0 2.440000000 GHz|
000
L1 571 dBm StartFreq|]
100 2.390000000 GHz|
w0 Stop Freq||
2.490000000 GHz|
300
CF Step
0 10.000000 MHz,
|Auto Man
-50.0
Freq Offset
0.0
0 Hz
700
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz||-°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG [STATUS
100MHz SPAN
' Keysight Spectrum Analyzer - APv9.7(050719), 10649, Conducted B ‘i“i‘@_l
L | RF [soe bc | | | SENSE:INT] | [11:51:08 AM May 16, 2019 E
Center Freq 2.415000000 GHz ] #Avg Type: RMS TRACE[T 555 6 requency
NFE PNO: Wide (0 1rig: FreeRun i ¥ X
IFGain:Low Atten: 20 dB DET|
Auto Tune
Ref Offset 10.3 dB
10 dBidiv. Ref 20.00 dBm
Log
Center Freq
100 2.415000000 GHz|
0.00
StartFreq
00 2.400000000 GHz|
o Stop Freq
2.430000000 GHz|
-a0.0
CF Step
o 3.000000 MHz
JAuto Man
-50.0
Freq Offset
-80.0
0 Hz|
700
Scale Type
Start 2.40000 GHz Stop 2.43000 GHz|[-°¢ Lin
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

o Keysight Spectrum Analyzer - APV.7(050719), 10649, Conducted B \i/\g/\il_.l
L | RF |soa bc | | [ SENSE:INT] [ [11:51:44 AM May 16, 2018 F
Center Freq 2.445000000 GHz | #Avg Type: RMS TRACE 56 requency
NFE PNO: Wide 0 111g: FreeRun TYPE| M s
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
Ref Offset 10.3 dB
10 deidiv. - Ref 20.00 dBm
Log
Center Freq||
0.0 2.445000000 GHz|
0.00
StartFreq|]
00 2.430000000 GHz|
e Stop Freq||
2.460000000 GHz|
-30.0
CF Step
Ao 3000000 MHz
[Auto Man
50,0
Freq Offset
-B0.0
0 Hz
-70.0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) |
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv3.7(050719), 10649, Conducted B \i/\i/@_l
L | RF [s0e bc | | [ SENSE:INT] | [11:53:07 AM May 16, 2019 F
Center Freq 2.475000000 GHz | #Avg Type: RMS TRecE[T T35 6 requency
NFE PNO: Wide 50 Trig: Free Run TYPE| M AR
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
Ref Offset 10.3 dB
10 deidiv  Ref 20.00 dBm
Log
CenterFreq|]
0.0 2.475000000 GHz|
0.00
StartFreq|]
oo 2.460000000 GHz
e Stop Freq|
2.490000000 GHz|
300
CF Step
<o 3.000000 MHz
|Auto Man
-60.0
Freq Offset
60.0
0 Hz
-70.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG [STATUS

30MHz SPAN, SEGME

NT 3 OF 3

Page 24 of 73

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

[ Keysight Spectrum Analyzer - APv.7(050719), 10649, Conducted B \A/\E/@_I
L | RF [s0e bc | | [ SENSE:INT] | [12:03:18 PMMay 16, 2019 F
Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TRACE[[ 23456 requency
NEE PNO: Fast 5o 1710: Free Run TYPE| M WA
IFGain:Low Atten: 20 dB DeT|P
Auto Tune|
Ref Offset 10.3 dB
10 dBidiv - Ref 20.00 dBm
Log
| CenterFreq|]
10.0 2.440000000 GHz|
000
OL1 -6.26 dBm StartFreq|]
100 2.390000000 GHz|
w0 Stop Freq||
2.490000000 GHz|
300
CF Step
0 10.000000 MHz,
|Auto Man
500
Freq Offset
60.0
0 Hz
700
Scale Type
Start 2.39000 GHz Stop 2.49000 GHz||-°9 Lin
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG [STATUS
100MHz SPAN
s Keysight Spectrum Analyzer - APv.7(050719),10649, Conducted B @@@_I
L | RF [soe bc | | | SENSE:INT] | [12:00:32 PM May 16, 2019 =
Center Freq 2.415000000 GHz #Avg Type: RMS TRACE[[ 23456 requency
NFE PNO: Wide (0 1rig: Free Run TVPE[M A
IFGain:Low Atten: 20 dB DeT|P
Auto Tune|
Ref Offset 10.3 dB
10 dBidiv. - Ref 20.00 dBm
Log
T Center Freq||
no LA . = —=1| 2415000000 GHz
000
StartFreq||
00 2400000000 GHz|
B Stop Freq||
2.430000000 GHz
00
CF Step
e 3.000000 MHz
Auto Man
500
Freq Offset
£0.0
0 Hz|
70.0
Scale Type
Start 2.40000 GHz Log Linjf

Res BW 300 kHz

Stop 2.43000 GHz

#VBW 300 kHz Sweep 1.000 ms {1001 pts)

IMSG

STATUS

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

o Keysight Spectrum Analyzer - APV.7(050719), 10649, Conducted B \i/\g/\il_.l
L | RF |soa bc | | [ SENSE:INT] [ [12:01:14 PMMay 16, 2019 F
Center Freq 2.445000000 GHz ) #Avg Type: RMS requency
NFE PNO: Wide 50 Trig: Free Run
IFGain:Low Atten: 20 dB
Auto Tune|
Ref Offset 10.3 dB
10 deidiv. - Ref 20.00 dBm
Log
Center Freq||
10.0 pry= sttty | 2.445000000 GHZ
0.00
StartFreq|]
00 2.430000000 GHz|
e Stop Freq||
2.460000000 GHz|
-30.0
CF Step
Ao 3000000 MHz
[Auto Man
50,0
Freq Offset
-B0.0
0 Hz
-70.0
Scale Type
Start 2.43000 GHz Stop 2.46000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) |
IMSG STATUS
30MHz SPAN, SEGMENT 2 OF 3
e Keysight Spectrum Analyzer - APv3.7(050719), 10649, Conducted B \i/\i/@_l
L | RF [s0e bc | | [ SENSE:INT] | [12:02:30 PMMay 16, 2019
Center Freq 2.475000000 GHz | #Avg Type: RMS TRecE[T 23556 Frequency
NFE PNO: Wide 50 110: Free Run TYPE[M #AAAARAY
IFGain:Low Atten: 20 dB DET|P
Auto Tune|
Ref Offset 10.3 dB
10 deidiv  Ref 20.00 dBm
Log
CenterFreq|]
0.0 o=y 2.475000000 GHz|
0.00
StartFreq|]
oo 2.460000000 GHz
e Stop Freq|
2.490000000 GHz|
300
CF Step
<o 3.000000 MHz
|Auto Man
-60.0
Freq Offset
60.0
0 Hz
-70.0
Scale Type
Start 2.46000 GHz Stop 2.49000 GHz|[-°9 Lin
Res BW 300 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG [STATUS

30MHz SPAN, SEGME

NT 3 OF 3
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019

FCC ID: XRAFB507 IC: 8542A-FB507
8.5. AVERAGE TIME OF OCCUPANCY
LIMITS

FCC §15.247 (a) (1) (iii)
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 3.16 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
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Pl Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.436 32 0.1395 0.4 -0.2605
DH3 1.690 16 0.2704 0.4 -0.1296
DH5 2.940 11 0.3234 0.4 -0.0766
Puise. |10 [Average Time |y
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.436 8 0.03488 0.4 -0.3651
DH3 1.690 4 0.06760 0.4 -0.3324
DH5 2.940 2.75 0.08085 0.4 -0.3192
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

= Vo S e - ARSI Condodet e [ Keyoght Spectram Ansyae: - 498 7RSI 1069, Condocted B =5 ]
113252 4 My 1  Er—— L w s o
snter Freq 2441000000 GHz TrigDelay-100.0 s #Avg Type: RMS Tace Frequency #Avg Type: RMS Frequency
NFE PNO: Wida —»— 17ig: Video - idea
[FoainLow  #Aten: 30 4B IFGainLow  #Atien: 30 48
Auto Tune| AMKri1 1.690 ms Auto Tune|
0l Ref 20.00 dBm 0dmiv__Ref 20.00 dBm 36 dBj
Center Freq| Center Freq
2.441000000 GHz 2441000000 GHz
{ &
A" : W : ¢ 2
) StartFreq StartFreq|
2.441000000 GHz 2441000000 GHz
Stop Freq Stop Freq|
2441000000 GHz 2441000000 GHz
CF Step CF Step
1.000000 MHz| 1.000000 MHz|
Man| Man)|
Freq Offset Freq Offset|
) 0 Hz| 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lo Center 2.441000000 GHz Span 0 Hz||-°® &
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts), Res BW 1.0 MHz #VEBW 1.0 MHz Sweep 2.000 ms (1001 pts)
sc starus wsc sTarus,
[ Feysght Spectram Arslyze- 73 TESOTIS| 10689, Condueed B e A —— e
. oc 11:58:20 44 May 1 1133:30 44 May 16,
e ""'V-‘“ Dus  WAvg Type: RMS e Freauency enter Froq 2. Miuwuou GHz #avg Type: RMS ; Frequancy
— Trig: Vi TeE|w. PNO- Wido —s—~ Trig: Free Run
i aaten: 348 oerl? IFainlow  #Amen: 30 8
A T Auto Tune Auto Tune|
AMkr1 2.940 ’j‘;‘, Ref Offset 103 dB
10l Ref 20,00 dBm -1.58 dBj o dmiciv_Ref 20.00 dBm
Center Freq| Center Freq|
2.441000000 GHz| 2.441000000 GHz|
s
¥ ¢
StartFreq| StartFreq|
2.441000000 GHz| 2.441000000 GHz|
Stop Freq| StopFreq|
2441000000 GHz 2441000000 GHz
CF Stey |I ” I\ I CF Stey
1.000000 MHz AT ol P - 1.000000 MHz
lAuto Man Man
Freq Offset| Freq Offset|
0Hz 0Hz
Scale Type| Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lo Center 2.441000000 GHz Span 0 Hz||-°9 Lo
Res BW 1.0 MHz #VEW 1.0 MHz Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VEW 1.0 MHz Sweep 3.160 s (1001 pts)
wsc sTarus, wsa sTarus,
= Vo S e - ARSI Condodet e [ Keyoght Spectram Ansyae: - 498 7RSI 1069, Condocted B =5 ]
FFETEr T TR0 — L W Tsin o 11:59:15 3 May 16, 2018
aniter Freq ZA41000000 GHE #tug Type: RIS < Frequency #Avg Type: RMS = | Frequency
NFE PO Viide o= Trlg: Free Run TR s - Trig: Free Run YR ey
IFGsimLow  #Atten: 30 0B verl? IFGinLow #Anen: 30 d8 oerlP
Auto Tune| Auto Tune|
Ref Offset 103 dB Ref Offset10.3 4B
0gaidlv__Ref 20.00 dBm o dmiciv_Ref 20.00 dBm
Center Freq| Center Freq|
2.441000000 GHz| 2.441000000 GHz|
StartFreq StartFreq|
2.441000000 GHz 2441000000 GHz
Stop Freq Stop Freq|
( 2441000000 GHz | 2.441000000 GHz]
| CF Ste ‘ | | CF Ste
Vs ,-|.4_'1' bl it .ml etk -‘I--l‘,L.l L 1000900 MED w"-»#-'-lw"-.‘l‘-l‘ AR AW Rt Uh il PR u-'l WA AT, 1000000 MHz]
jAuto Man| Auto Man
Freq Offset Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
Center 2.441000000 GHz Span 0 Hz||-°9 Lo Center 2.441000000 GHz Span 0 Hz||-°® &
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s uon1 pts)| Res BW 1.0 MHz #VEBW 1.0 MHz Sweep 3.160 s (1001 pts)
sc starus wsc sTarus,

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019

IC: 8542A-FB507

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK (EDR) Mode
3DH1 0.338 32 0.10816 0.4 -0.29184
3DH3 1.638 14 0.22932 0.4 -0.17068
3DH5 2.94 12 0.3528 0.4 -0.0472

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 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019

FCC ID: XRAFB507 IC: 8542A-FB507
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 mWw.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

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 a gated peak reading of power.

RESULTS
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 10649 JR
Date: 5/15/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 14.01 21 -6.99
Middle 2441 12.22 21 -8.78
High 2480 12.64 21 -8.36

8.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 10649 JR
Date: 5/15/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.50 21 -7.5
Middle 2441 13.89 21 -7.11
High 2480 13.66 21 -7.34

8.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 10649 JR
Date: 5/15/2019
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 13.48 21 -7.52
Middle 2441 13.45 21 -7.55
High 2480 13.04 21 -7.96
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019

FCC ID: XRAFB507 IC: 8542A-FB507
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 a gated average reading of power.
RESULTS
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 10649 JR
Date: 5/15/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 13.86
Middle 2441 12.03
High 2480 12.49

Tested By: 10649 JR
Date: 5/15/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.29
Middle 2441 11.66
High 2480 10.98

Tested By: 10649 JR
Date: 5/15/2019
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 11.08
Middle 2441 11.11
High 2480 10.91

8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

8.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
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
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 12804406-E3V2

FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

[ Feremght Spectrum Anlyzer - APVA 7ISOTLS) 10648, Comducted B e [ Kyt Spectrum Analyzer - APV87 05071910645, Conducted B =
. ; 12:05 %4 Pty 16,2018 . : 7
enter Freq 2.400000000 GHz Trig: Free Run v Type: RMS 5| Frequsncy enter Freq 2.483500000 GHz Trig: Free Run vy Type: RMS Freauency
e .';E(:in"f::‘* #Anen: 30 dB wr .‘;’é‘:‘..vfﬂirh #Anen: 30 dB
KT Auto Tune| KT Auto Tune|
Ref Offset 10.3 dB ) Ref Offset 10.3 dB N
10 geiay_ Ref 20.00 dBm 19 g5/ __Ref 20.00 dBm
v [ v
Center Freq| Center Freq|

2400000000 GHz|

2.483500000 GHz|

StartFreq| StartFreq|
[y 2392500000 GHz| 2476000000 GHz]
L0 |
] Ll
Stop Freq| Stop Freq
2407500000 GHz| 2491000000 GHz]
Center 2.400000 GHz Span 15.00 MHz| CF Step Center 2.483500 GHz Span 15.00 MHz| CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts), 1500000 MHz|
[Aut. M |Aute M
L 5 O SE— T N S e | il —— S S e | il
N 1 2.401 980 GHz 11.12dBm N i 2.476 000 GHz 10.50 dBm
2 N 1 2,400 000 GHz 41.08 dBm 2 N f 2,485 810 GHz 4975 dBm
3N 1 2399130 GHz 3771 dBm FreqOffset InN f 2.483 500 GHz -50.79 dBm FreqOffset
4 0 Hz| 4 0 Hz|
& 6
3 6
7 7
B Scale Type 8 Scale Type
9 9
10 Log Lin| 10 Log Lin

LOW BANDEDGE

HIGH BANDEDGE

Page 40 of 73

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 319-4000

FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12804406-E3V2

FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and 8§15.209

RSS-GEN, Section 8.9 and 8.10.

Freguency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m)at3m
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 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector 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: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

KDB 414788 Open Field Site(OFS) 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.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

~ L Fremont - Chomber K 2819 Apr 89:84:2¢

CdBulim
n
n n

I byt o [ —————

2 5] i i i i R 5 £ i i 5415
Frequency (GHz)
Fange (6] RER/ B Raf/Attn  Dwtshuy Mode Guser Pty  SupaMode Position| Ronge (G REWUEY Faf/Rttn  Datifvg Mods - Fls  FaupaMode  Poultion
2H-2.415 - PEAK, hegiME)  Gmnecifuto] G831 WA 24 decn i-2. i i I T i i
Low CH BE - H.TST Rev 9.5 11 Jon 2819
Marker Frequency Meter Det AF T344 Amp/Cbl/Fitr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 40.39 Pk 319 -24.7 47.59 - 74 -26.41 254 121 H
2 *2.319 43.77 Pk 317 -24.6 50.87 - - 74 -23.13 254 121 H
3 *2.39 29.01 VALT 319 -24.7 36.21 54 -17.79 - - 254 121 H
4 *2.389 29.29 VALT 319 -24.7 36.49 54 -17.51 - - 254 121 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: 12804406-E3V2

FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

VERTICAL RESULT

c

115

JAmd

oML Fremont - Chamber K

2819 Apr 17 88:52:18

estricted Bondedge

LB

et et ke e il B g oy e L s o A M"’M“"“W

45
4 3
35 2 8
2.3 8. 5MHz/ ) ' ) ) 2.415
Frequency (GHz)
[ Fange t8Hz1 RE/EY Faf/Attn  Dut/fug Hode Sueep P Supaifode  Fosition | Roge (6t} ET Fafiittn  Dab/fvg Fode Surep Fis  Fupufode Foaition |
Low CH BE - U TST Rev 3.5 11 Jan 2819
Marker Frequency Meter Det AF T344 Amp/Cbl/Fitr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 41.63 Pk 31.9 -24.7 48.83 - 74 -25.17 319 279 i
2 *2.384 43.4 Pk 31.9 -24.6 50.7 - - 74 -23.3 319 279 i
3 *2.39 28.98 VALT 31.9 -24.7 36.18 54 -17.82 - - 319 279 i
4 *2.378 29.15 VALT 318 -24.7 36.25 54 -17.75 - - 319 279 \4
* - 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: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

ol Fremont - Chember K 2819 Apr 17 B89:21:56

CdBul)Amd
J
i

45t
g 3
5 e A T L i i, Wpre——
2.46 ' ' ' ' 18. 3MHz/ ' ’ ' ' Z.563
Fregquency (GHz)
[ange (%) FEL/EY Faf/Akin  Dubiivg Pods Susep P $Sepa/fiode Position| Pange (aHz) REULUES Reffittn  Deb/ivg Fade - Fis  Fumifode Poition |
) 45-2. 1eE-EE0 187718 PEAK/Pur fvgiRMS)  Smpacifuto] O8I AN 22 dep 4 " I - |
High CH BE - H.TST Rev 9.5 11 Jon 2819
Marker Frequency Meter Det AF T344 Amp/Cbl/Fitr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 41.49 Pk 323 -24.8 48.99 - 74 -25.01 252 235 H
2 *2.485 43.54 Pk 32.3 -24.8 51.04 - - 74 -22.96 252 235 H
3 *2.484 29.15 VALT 323 -24.8 36.65 54 -17.35 - - 252 235 H
4 *2.484 29.54 VALT 32.3 -24.8 37.04 54 -16.96 - - 252 235 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: 12804406-E3V2

FCC ID: XRAFB507

DATE: JUNE 24, 2019

IC: 8542A-FB507

VERTICAL RESULT

ya=bl Fremont - Chomber K 2819 Apr 17 a9:13:41
- Restricted Bondedge
15 :'-':_ie:t Rumber ; 1 2BB4486
Client:Fitbit
Ec it
185}
95
85
3
> 75
-
b2
55 AJJ 2
st W P y i " . |
o irmasbedbe i 5 Wmh‘u-.-a&d.u.ﬁww—xMWW%WWMMW*M%M#\M
E
e
e
2.46 8. 3MHz/ Z.563
F""‘:qu"!":l‘.u (GHz)
[ Fange 181 RBL/EY Faf /it Dut/vg Hode Seeep Pis  Foepaifode Fosition| Rorge (65 FEUUR Paffitin  Dutdfvg Made Suep Fis  Fupsifode Position |
High CH BE - W.TST Rew 9.5 11 Jan 281
Marker Frequency Meter Det AF T344 Amp/Cbl/Fitr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 43.99 Pk 323 -24.8 51.49 - 74 -22.51 341 146 \4
2 *2.484 453 Pk 323 -24.8 52.8 - - 74 -21.2 341 146 \4
3 *2.484 31.01 VALT 323 -24.8 38.51 54 -15.49 - - 341 146 \4
4 *2.484 30.86 VALT 323 -24.8 38.36 54 -15.64 341 146 \4

* - 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: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

=1
[— [ Bal /Bl Dudiy Mode a— Fla  Fopafoi Fraition| Borge (0% Ee (XTI Y ey r Pl FopaMads  Fosition
UL Fremont - Chomber .J 18:45:4
B5
[
-
551
45
B
35 o ]
1 - X
Freguerncy (GHz)
o (921 =) Refifitin  Owtifg Mode Susep Fia  oparfode FPosition| Farge (G5 REWE Fuf /e Dabiitg Mode [— Pla  Foupafode Foaition |
18T Rev 9.5 11 Jan 2019

VERTICAL

Page 47 of 73

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12804406-E3V2

FCC ID: XRAFB507

DATE: JUNE 24, 2019

IC: 8542A-FB507

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m)
*1.424 42.61 PKFH 25.1 -26.1 41.61 - - 74 -32.39 30 168 H
*1.424 30.56 VALT 25.1 -26.1 29.56 54 -24.44 - - 30 168 H
*2.686 42.34 PKFH 29.7 -25.5 46.54 - - 74 -27.46 331 136 H
*2.685 29.89 VALT 29.7 -25.5 34.09 54 -19.91 - - 331 136 H
*1.318 43.29 PKFH 24.6 -26.1 41.79 - - 74 -32.21 286 168 \
*1.319 30.29 VALT 24.6 -26.1 28.79 54 -25.21 - - 286 168 \
*4.164 39.7 PKFH 32.1 -31.9 39.9 - - 74 -34.1 323 200 H
*4.16 26.77 VALT 32.1 -31.8 27.07 54 -26.93 - - 323 200 H
*4.061 40.17 PKFH 32.3 -32 40.47 - - 74 -33.53 85 309 \
*4.058 27.43 VALT 32.3 -32 27.73 54 -26.27 - - 85 309 \
*8.249 35.07 PKFH 38.4 -26.5 46.97 - - 74 -27.03 169 326 \
*8.252 22.38 VALT 38.4 -26.5 34.28 54 -19.72 - - 169 326 \

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

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

MID CHANNEL RESULTS

I"_'I'L Fremont - Choamber .J 2819 Apr 24 19:54:89
Radioted Emissions J-Meters
. : Froject Hurber:128B84486
185 : Client:Fitbit
H Conf ig:EUT + Support Equipsent
H Mode 0T GFSK 2441
= L1 IO —————: P ————————— S——————— N————— [ TR
85|
-=
751
S
3 b5
@
]
56l
45|
- 1
2 el
251
8 8
Frequency C(GHz)
'n._u_, (1] ] Refiiten  Duisig Fode — Swesp Pis  Whugaifods Position| Borge (ot REWURN Eof ftn  DabsBeg Mode e Pl Fup/Mode  Foultion
a7 Fev 9.5 11 Jon 2019
l,,_l.L Fremont = Chomber J 2819 Apr 24 19:54:89
S T T |
Rodioted Emissions 3-Meters
. H Froject Nusber:| 2884486
185} : Client:Fithit
H Cenf ig:EUT + Support Equipsent
H Mode 0T GFSK 2441
OSSOSO HUSSOUOUN ENUSUUUOURUS: SUURUOOSORN SOSUUUORION | (SN POF W SORY: = -
85|
-=
oL
<
3 65
@
]
5
S ]
4 -
45 o 3
&
i
35|
25|
i ) ) ' : T 8
Frequency (GHz)
[Rge 181 R Baf/Atan  Dut/ieg Mode Senap Piy  Spaitods Poaltion| Borge (e REALEY Rafffdtn  Dab/iivg Pode ] Pir  FupMode  Pouition
78T Rew 9.5 11 Jan 2019

VERTICAL
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m)
*1.407 43.25 PKFH 25.2 -26.1 42.35 - - 74 -31.65 142 272 H
*1.41 30.25 VALT 25.2 -26.1 29.35 54 -24.65 - - 142 272 H
*2.712 42.38 PKFH 29.6 -25.5 46.48 - - 74 -27.52 303 354 H
*2.714 29.74 VALT 29.6 -25.5 33.84 54 -20.16 - - 303 354 H
2411 47.03 PKFH 29.7 -25.8 50.93 - - - - 304 354 \
2411 30.16 VALT 29.7 -25.8 34.06 - - - - 304 354 \
2.417 42.25 PKFH 29.7 -25.8 46.15 - - - - 310 386 \
2.417 30.49 VALT 29.7 -25.8 34.39 - - 310 386 \
*3.914 39.45 PKFH 32.1 -32.5 39.05 - - 74 -34.95 100 291 H
*3.912 27.67 VALT 32.1 -32.5 27.27 54 -26.73 - - 100 291 H
*11.825 31.37 PKFH 40 -22.2 49.17 - - 74 -24.83 205 384 \
*11.826 19.66 VALT 40 -22.2 37.46 54 -16.54 - - 205 384 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

HIGH CHANNEL RESULTS

1I':LL Fremont - Chamber J 2819 Apr 24 21:44:14
i T T T T 1
Rodioted Emissions 3-Meters
i Project Number:|2884486
185 i 1 [Cliamt Fitkit
H Config:EUT + Support Equipsment
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= U OUUSUUUUUSUUUOUNSIN DUNSUUUUOUISOUOUUOINS SUUOURSUUOOINE SNSOURUUOUN | PO P RS | -
a5}
e
=
3 B
@
T
18 18
Frequency (GHz)
I Forge () AR Fafiittn Drligfon  — Swemp Ps  Wopaifode  Praition I Barge (Biz] FEu Faf /it Dat/ing Mde Suoop Pla ¥epatiods  Foaition 1
L 1ot fav 5.5 11 Jon 2819
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VERTICAL
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m)
*1.421 42.75 PKFH 25.1 -26.1 41.75 - - 74 -32.25 5 342 H
*1.421 30.28 VALT 25.2 -26.1 29.38 54 -24.62 - - 5 342 H
2411 43.67 PKFH 29.7 -25.8 47.57 - - 198 157 \
2411 30.06 VALT 29.7 -25.8 33.96 - - 198 157 \
*7.44 37.93 PKFH 37.6 -27.6 47.93 - - 74 -26.07 308 151 H
*7.44 25.03 VALT 37.6 -27.6 35.03 54 -18.97 - - 308 151 H
*11.883 31.72 PKFH 39.9 -22.4 49.22 - - 74 -24.78 159 345 H
*11.885 19.74 VALT 39.9 -22.4 37.24 54 -16.76 - - 159 345 H
*5.145 39.7 PKFH 35.7 -31.1 44.3 - - 74 -29.7 166 279 \
*5.145 26.64 VALT 35.7 -31.1 31.24 54 -22.76 - - 166 279 \
14.387 31.9 PKFH 41.2 -20.6 52.5 - - - - 75 254 \
14.387 19.12 VALT 41.2 -20.6 39.72 - - - - 75 254 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

4l Fremont - Chomber K 2819 Apr 17 18:32:83
Restricted Bondedge
= Froject Number: 12884486
ot
£
{

BS {ik

85 |
= |
| ‘ !

Nk
£ pree
2.3 2.41°F
Fange () R/ Faf/fitin  Dub/ivg Pod Serep Pis  Fupitode Pou WUR tn Deliing Podh Serep Fis  Foupufode Poultion
2 =245 Mi-EENM IR PEAF . 1 W I 1 I
Low CH BE - H 15T RBew 9.5 11 Jon 2819
Marker Frequency Meter Det AF T344 Amp/Cbl/Fitr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)

1 *2.39 41.07 Pk 319 -24.7 48.27 - 74 -25.73 265 312 H
2 *2.362 43.75 Pk 31.8 -24.6 50.95 - - 74 -23.05 265 312 H
3 *2.39 28.76 VALT 319 -24.7 35.96 54 -18.04 - - 265 312 H
4 *2.37 29.22 VALT 318 -24.6 36.42 54 -17.58 265 312 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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FCC ID: XRAFB507 IC: 8542A-FB507

VERTICAL RESULT

skl Fremont - Chamber K 2819 Apr 17 18:23:58
25 . y
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Freguency (GHz)
[ Fange (BHz) REWLEY FufiAttn  DutShvg Mode Ferep s Fep/fode Foaition| Rarge (GHz) FEWUEY Faf/Ritn  Dat/hvg Fode ] Fis  FupeTode Position ]
bow CH BE - V. T5T Rev 9.5 11 Jon 2819
Marker Frequency Meter Det AF T344 Amp/Cbl/Fitr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading Limit dB) (dBuV/m) dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.39 4141 Pk 319 -24.7 48.61 - 74 -25.39 312 318 \4
2 *2.387 43.88 Pk 319 -24.6 51.18 - - 74 -22.82 312 318 \4
3 *2.39 29.06 VALT 319 -24.7 36.26 54 -17.74 - - 312 318 \4
4 *2.384 29.53 VALT 319 -24.6 36.83 54 -17.17 - - 312 318 \4

* - 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: 12804406-E3V2

DATE: JUNE 24, 2019
FCC ID: XRAFB507

IC: 8542A-FB507

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

el Fremont - Chamber K

2819 Apr 17 18:59:84
Restricted Bondedge

CdBulAm)
- [ o -
{ o o

2.486 ' ' 18, 3MHz/ 2.563
F-'r:rnm-'.r_u (GHz)
[Farge () T Raf/Attn  Dut/fvg Mode Surep iy $oeps/fode [ Rarge (GHz) REWUES Pl /fttn  Dab/fog Modke e P Smpufode Posltion |
2 452 563 16BN B PEMPar feglRHSE  Sasectfute) GBI ML 4 1 1 e 1
High CH BE - H.TST Rew 9.5 11 Jon 2819
Marker Frequency Meter Det AF T344 Amp/Cbl/Fitr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)

1 *2.484 41.05 Pk 323 -24.8 48.55 - 74 -25.45 263 299 H

2 *2.493 43.98 Pk 323 -24.8 51.48 - - 74 -22.52 263 299 H

3 *2.484 29.34 VALT 323 -24.8 36.84 54 -17.16 - - 263 299 H

4 *2.484 29.3 VALT 323 -24.8 36.8 54 -17.2 263 299 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

Page 55 of 73

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

VERTICAL RESULT

I,_,_L'L Fremont homber 2819 Moy 17 1 B:41
o Restricted Bandedge
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High CH BE = U.TST 38515 11 May 2816 Rov 9.5 11 Jon 2019
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading Limit dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)

1 *2.484 417 Pk 326 -24.8 49.5 - 74 -24.5 0 125 \4
2 2.533 43.79 Pk 32.7 -24.7 51.79 - - 74 -22.21 0 125 \4
3 *2.484 29.79 VALT 32.6 -24.8 37.59 54 -16.41 - - 0 125 \4
4 *2.484 30.21 VALT 326 -24.8 38.01 54 -15.99 0 125 \4

* - 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: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

-
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VERTICAL
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m)
*1.685 42.41 PKFH 25.8 -26.1 42.11 - - 74 -31.89 278 313 H
*1.684 29.91 VALT 25.8 -26.1 29.61 54 -24.39 - - 278 313 H
*2.294 42.27 PKFH 28.5 -25.8 44.97 - - 74 -29.03 309 335 \
*2.292 29.99 VALT 28.5 -25.8 32.69 54 -21.31 - - 309 335 \
*4.364 38.91 PKFH 32 -31.6 39.31 - - 74 -34.69 164 306 H
*4.362 26.48 VALT 32 -31.6 26.88 54 -27.12 - - 164 306 H
*8.2 34.28 PKFH 38.4 -26.6 46.08 - - 74 -27.92 58 264 H
*8.202 225 VALT 38.4 -26.6 34.3 54 -19.7 - - 58 264 H
*4.215 39.37 PKFH 32 -32 39.37 - - 74 -34.63 82 205 \
*4.214 26.57 VALT 32 -32 26.57 54 -27.43 - - 82 205 \
*13.298 31.6 PKFH 414 -21.8 51.2 - - 74 -22.8 340 357 \
*13.299 19.02 VALT 414 -21.8 38.62 54 -15.38 - - 340 357 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

MID CHANNEL RESULTS

1IHLL Fremont - Chamber J 2819 fpr 24  22:42:88
o - .
Rodicted Emissions 3-Meters
Project Humber:|Z2B884486
185} |Client:Fithit
i Eor\fug; EUT # Support Equipsent
i Hode: BT BPSK 2441
85
75
’F
=
3 65
@
|
55
45|
|
35 e
25|
18 18
Frequency (GHz)
I Forg () HUARN Pafifvtn Detifhg Mo Sy Py ':h'l;a-"bd:‘ Peaition | Bargn (31 A Fafiiats  Dabihg Mede Swonp Pla Fpaods  Papition
(C Port1SC 2, 86Hz RSE.TST fav 9.5 11 Jon 2819
1..:'—'— Fremont - Chamber .J 2819 fpr 24  22:42:88
ar . .
Rodioted Emissions 3-Meters
Froject Humber: 12884486
185} |Cliant:Fithit
H Config:EUT + Suppert Equipsent
: Mode (BT BPSK 2441
=1 USRS ORUUUUUSSSUUUORUUSUUUNS RSSO SOUUDUURINES. SRFUOUUSRUSUOU SUUUSORR b SO0 P RS | -
a5
75
~
>
3 65
@
T
5L )
4
g
45 A SOV S S
5
]
35 :
25|
18 18
Freguency (GHz)
[ Rarge 18D AR Eoffflin  Dediineg Hode - Pl fopallod Fenltion | Barge i) FELE Faf/Piln  Datihg Mede S s Foapaodn Fosition
(L Port 15 2.4Hz BSE.TST frav 5.5 11 Jon 2819

VERTICAL
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m)

*1.569 43.12 PKFH 255 -26.1 42.52 - - 74 -31.48 38 191 H
*1.569 30.17 VALT 255 -26.1 29.57 54 -24.43 - - 38 191 H

241 47.61 PKFH 29.7 -25.8 51.51 - - - - 55 396 \
2.409 30.12 VALT 29.7 -25.8 34.02 - - - - 55 396 \
2.409 43.52 PKFH 29.7 -25.8 47.42 - - - - 62 311 \
2411 30.04 VALT 29.7 -25.8 33.94 - - - - 62 311 \
*3.957 40.59 PKFH 32.3 -32.5 40.39 - - 74 -33.61 71 360 H
*3.958 274 VALT 32.3 -32.5 27.2 54 -26.8 - - 71 360 H
*7.323 36.15 PKFH 38 -27.5 46.65 - - 74 -27.35 230 168 H
*7.323 24.43 VALT 38 -27.5 34.93 54 -19.07 - - 230 168 H
7.113 34.95 PKFH 37.8 -27.6 45.15 - - - - 224 183 \
7.113 229 VALT 37.8 -27.6 33.1 - - - - 224 183 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

HIGH CHANNEL RESULTS
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VERTICAL
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

RADIATED EMISSIONS

Frequency Meter Det AF Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading PRE018905 tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) 5 (dB/m) (dBuV/m)
*1.539 43.41 PKFH 254 -26.1 42.71 - - 74 -31.29 5 141 H
*1.537 30.91 VALT 25.3 -26.1 30.11 54 -23.89 - - 5 141 H
2.409 53.27 PKFH 29.7 -25.8 57.17 - - - - 220 369 H
2.409 30.12 VALT 29.7 -25.8 34.02 - - - - 220 369 H
2.409 58.66 PKFH 29.7 -25.8 62.56 - - - - 310 334 \
2.408 30.32 VALT 29.7 -25.8 34.22 - - - - 310 334 \
*4.978 38.98 PKFH 34.9 -30.5 43.38 - - 74 -30.62 283 112 H
*4.978 25.39 VALT 34.9 -30.6 29.69 54 -24.31 - - 283 112 H
*4.058 40.67 PKFH 32.3 -32 40.97 - - 74 -33.03 267 355 \
*4.059 27.79 VALT 32.3 -32 28.09 54 -25.91 - - 267 355 \
*11.782 32.28 PKFH 40 -22.4 49.88 - - 74 -24.12 274 293 \
*11.783 19.65 VALT 40 -22.4 37.25 54 -16.75 - - 274 293 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

9.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

UL Framont - Chomber I 2819 Moy 18 B9:31:40

138

RF Emissions

Besep Fis  Woupaiok Fositien

CC 15.289 Eslow 38MHz .TST 30915 | Ssp 2017 Faw 9.5 11 Jon 2919

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Antenna Cables w/ Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (ACF) PRE0180175 (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuVv) (dBuVolts)
1 .01616 16.03 Pk 59.5 -32.4 -80 -36.87 63.42 -100.29 43.42 -80.29 0-360
3 .01615 14.72 Pk 59.5 -32.4 -80 -38.18 63.42 -101.6 43.42 -81.6 0-360
Marker Frequency Meter Det Loop Antenna (ACF) Cables w/ PRE0180175 (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuV) (dBuVolts)
2 .57976 12.21 Pk 56.3 -31.8 -40 -3.29 32.34 -35.63 0-360
4 .8112 14.21 Pk 56.3 -31.8 -40 -1.29 29.43 -30.72 0-360
5 1.12617 18.01 Pk 45.7 -31.8 -40 -8.09 26.59 -34.68 0-360
6 1.49458 16.98 Pk 43.8 -31.8 -40 -11.02 24.14 -35.16 0-360

Pk - Peak detector
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

9.3. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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VERTICAL
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

Below 1GHz Data

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuV/m)

1 53.2535 42.91 Pk 13.2 -31.3 24.81 40 -15.19 0-360 398 H
4 53.3385 47.58 Pk 13.2 -31.3 29.48 40 -10.52 0-360 101 V

53.257 46.12 Qp 13.2 -31.3 28.02 40 -11.98 176 105 \
2 479.9364 40.28 Pk 23.6 -29.4 34.48 46.02 -11.54 0-360 198 H
3 777.7751 37.08 Pk 27 -28.2 35.88 46.02 -10.14 0-360 101 H
5 * 400.126 41.09 Pk 21.5 -29.7 32.89 46.02 -13.13 0-360 101 \
6 528.0426 38.06 Pk 23.8 -29.4 32.46 46.02 -13.56 0-360 199 \4

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

9.4. WORST CASE 18-26 GHZ

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

UL EMC 2819 May 17 14:84:15
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

18 - 26GHz DATA

Marker Frequency Meter Det AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading PRE0182188 (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB)
(dBuV) (dB/m) (dBuVolts)
1 19.618 68.16 Pk 33.1 -56.9 -9.5 34.86 54 -19.14 74 -39.14
2 21.81 68.48 Pk 33.9 -57.3 -9.5 35.58 54 -18.42 74 -38.42
3 23.545 68.76 Pk 34.5 -56.9 -9.5 36.86 54 -17.14 74 -37.14
4 21.09 68.96 Pk 33.6 -57 -9.5 36.06 54 -17.94 74 -37.94
5 22.656 69.78 Pk 34.1 -57.8 -9.5 36.58 54 -17.42 74 -37.42
6 23.947 68.3 Pk 34.6 -56.8 -9.5 36.6 54 -17.4 74 -37.4

Pk - Peak detector
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REPORT NO: 12804406-E3V2 DATE: JUNE 24, 2019
FCC ID: XRAFB507 IC: 8542A-FB507

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
P Conducted Limit (dBpV)
Frequency of Emission (MHz) Quasi-peak Average
0.15-05 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 C63.4.

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
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REPORT NO: 12804406-E3V2
FCC ID: XRAFB507

DATE: JUNE 24, 2019
IC: 8542A-FB507

LINE 1 RESULTS
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FCC15 CE Closs B 158kHz-38MHz Stepping TST 38915 24 Feb 2816 Rev 9.5 26 Hou 2815
Range 1: Line-L1 .15 - 30MHz
Marker Frequenc Meter Det LISN L1 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C1&C3 dBuv Class B (dB) Class B (dB)
QP Avg
1 .51675 29.74 Qp 0 0 10.1 39.84 56 -16.16 - -
2 .51675 22.92 Ca 0 0 10.1 33.02 - - 46 -12.98
3 1.1175 17.5 Qp 0 1 10.1 27.7 56 -28.3 - -
4 1.095 10.26 Ca 0 1 10.1 20.46 - - 46 -25.54
5 2.50125 17.31 Qp 0 1 10.1 27.51 56 -28.49 - -
6 2.47875 8.92 Ca 0 1 10.1 19.12 - - 46 -26.88
7 3.51375 15.16 Qp 0 1 10.1 25.36 56 -30.64 - -
8 3.4485 6.8 Ca 0 1 10.1 17 - - 46 -29
9 5.10675 13.07 Qp 0 1 10.1 23.27 60 -36.73 - -
10 5.03925 5.01 Ca 0 1 10.1 15.21 - - 50 -34.79
11 7.152 10.44 Qp 0 .2 10.2 20.84 60 -39.16 - -
12 7.044 2.26 Ca 0 .2 10.2 12.66 - - 50 -37.34

Qp - Quasi-Peak detector

Ca - CISPR average detection
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LINE 2 RESULTS
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Fr equency (MHz)
Rarge (#=) AR Reffiditn  Datifieg Fode Swop Pta  Hupalods  Label Ronge [H:D FEUARY Rafifttn  Dat/idvg Mode o Pta  #upaitode Lokl
FCCIS CE Closs B 150kHz-30MHz Stepping, TST 33915 24 Feb 2016 Rev 9.5 26 Hoy 2815
Range 2: Line-L2 .15 - 30MHz
Marker Frequenc Meter Det LISN L2 LC Limiter Corrected CFR 47 QP CFR 47 Av(CISPR
y Reading Cables (dB) Reading Part 15 Margin Part 15 )Margin
(MHz) (dBuV) C2&C3 dBuv Class B (dB) Class B (dB)
QP Avg
13 .51675 28.58 Qp 0 0 10.1 38.68 56 -17.32 - -
14 .51675 22.35 Ca 0 0 10.1 32.45 - - 46 -13.55
15 1.032 20.91 Qp 0 1 10.1 31.11 56 -24.89 - -
16 1.095 9.41 Ca 0 1 10.1 19.61 - - 46 -26.39
17 2.0625 16.62 Qp 0 1 10.1 26.82 56 -29.18 - -
18 2.06475 7.72 Ca 0 1 10.1 17.92 - - 46 -28.08
19 2.4315 15.36 Qp 0 1 10.1 25.56 56 -30.44 - -
20 2.47538 7.23 Ca 0 1 10.1 17.43 - - 46 -28.57
21 3.63075 14.37 Qp 0 1 10.1 24.57 56 -31.43 - -
22 4.0425 5.06 Ca 0 1 10.1 15.26 - - 46 -30.74
23 6.252 11.05 Qp 0 .2 10.2 21.45 60 -38.55 - -
24 6.00225 2.55 Ca 0 .2 10.2 12.95 - - 50 -37.05

Qp - Quasi-Peak detector

Ca - CISPR average detection
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