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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Bose Corporation
100 The Mountain
Framingham, MA 01701, USA

EUT DESCRIPTION: Wireless Headphones
MODEL.: BMDO0005, BMD0006, BMD000O7, BMDO0O008
SERIAL NUMBER: Radiated: 080570U90451183AE, 080570U90451161AE
Conducted: 080570U90451221AE
DATE TESTED: 2019-05-04 to 2019-05-14
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 LLC 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 LLC and all revisions
are duly noted in the revisions section. Any alteration of this document not carried out by UL LLC
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, or any agency of the U.S.
government.
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

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 12 Laboratory
Drive, Research Triangle Park, North Carolina, USA and 2800 Perimeter Park Dr., Morrisville,
North Carolina, 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.

12 Laboratory Dr. 2800 Perimeter Park Dr.

ISED Site Code: 2180C

|:| Chamber A RTP |:| North Chamber
|:| Chamber C RTP |X| South Chamber

The above test sites and facilities are covered under FCC Test Firm Registration # 703469.
Chambers above are covered under Industry Canada company address and respective code.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

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
Radio Frequency (Spectrum Analyzer) 141.2 Hz
Occupied Channel Bandwidth 2.00%
1.3 dB (PK)
RF output power, conducted 0.45 dB (AV)
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50dB
All emissions, radiated 4.88 dB
Temperature 2.26°C
Humidity 6.79%
DC Supply voltages 1.70%
Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a wireless headphone that contains BT/BLE transceivers.
5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 9.23 8.38
2402 - 2480 Enhanced DQPSK 7.78 6.00
2402 - 2480 Enhanced 8PSK 8.07 6.41

Note: GFSK, DQPSK, 8PSK peak and average power were 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

The radio utilizes an PCB etch PIFA antenna, with a maximum gain of 1.89 dBi.

5.1. DESCRIPTION OF MODEL DIFFERENCES

This testing in the report is used to cover models BMD0005, BMD0006, BMDO0007, and BMDO0008. Model
BMDO0O005 was tested. The only difference between the models is the design and form of the plastic
frames. The units are electrically equivalent.

5.2. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was 3.0.1.
The test utility software used during testing was Polycomm ver 0.1.5.0, CSR Blue Suite ver
3.1.4.
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

5.3. WORST-CASE CONFIGURATION AND MODE

Radiated emissions 1-18GHz were performed with the EUT set to low, mid, and high channels.
Radiated emission below 1GHz and above 18GHz were performed with the EUT set to transmit
at the channel with highest output power and PSD as worst-case scenario.

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

Worst-case data rates as provided by the client were:

GFSK mode: DH5

DQPSK mode: 2-DH5

8PSK mode: 3-DH5

The EUT only transmits/receives when battery powered and shuts off transmission/receiving

when charging. Line conducted emissions was not applicable to the EUT. For testing purposes
only the sample was connected to a laptop during emissions testing.
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo T450 A2UQS N/A
Laptop Power Supply |Lenovo ADLX65NLC2A 11S45N0259Z175974CH2W9 |N/A
I/O CABLES

1 Charging |1 Charging Pins |USB <lm Magnetic

to USB

TEST SETUP

The EUT is connected to a test laptop during the tests. Test software exercised the radio card.

SETUP DIAGRAMS

Please refer to R12844817-EP4 for setup diagrams
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REPORT NO: R12844817-E5

FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment Used - Wireless Conducted Measurement Equipment

Equpoent Description Manufacturer | Model Number | Last Cal. | Next Cal.
Common Equipment
Conducted Room 2
T177 Spectrum Analyzer Agilent E4446A  |2019-04-22|2020-04-22
Technologies
PWMO003 RF Power Meter Keysight N1911A  |2018-07-30{2019-07-30
Technologies
Peak and Avg Power Sensor, Keysight
PWS002 50MHz to 18GHz Technologies N1921A 2018-07-30(2019-07-30
SN 181474341 Environmental Meter Fisher Scientific] 15-077-963 |2019-07-27|2020-07-27
76021 DC Regulated Power Supply C'rcus'tcszgﬁf'a"ﬁ CSI3005X5 N/A N/A
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

Equip.
ID Description Manufacturer | Model Number| Last Cal. | Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2019-01-24 [2020-01-31
30-1000 MHz
ATO074 Hybrid Broadband Sunol Sciences
Antenna Corp. JB3 2018-07-24 |2019-07-24
1-18 GHz
Double-Ridged
ATO0072 Waveguide Horn
Antenna, 1to 18 GHz ETS Lindgren 3117 2019-04-22 [2020-04-22
18-26 GHz
Horn Antenna, 18-
ATO0076 26.5GHz ARA MWH-1826/B | 2018-11-08 [2019-11-08
Gain-Loss Chains
Gain-loss string: 0.009-
S-SACO01 30MHz Various Various 2018-09-06 |2019-09-06
Gain-loss string: 25-
S-SACO02 1000MHz Various Various 2018-05-20 |2019-05-20
Gain-loss string: 1-
S-SACO03 18GHz Various Various 2019-03-13 |2020-03-13
Gain-loss string: 18-
S-SAC04 40GHz Various Various 2018-09-30 |2019-09-30
Receiver & Software
SA0025 | Spectrum Analyzer Agilent N9030A 2019-02-28 |2020-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 181474409 | Environmental Meter Fisher Scientific 15-077-963 2018-07-27 |2020-07-27
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

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

Out-of-Band Emissions in non-restricted band: ANSI C63.10-2013 Section 7.8.6, 7.8.8. & 6.10.4

Out-of-band emissions in restricted bands: ANSI C63.10-2013 Section 6.3-6.5 & 6.10.5
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

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

Mode ON Time | Period | Duty Cycle | Duty Duty Cycle 1/T
B X Cycle | Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 2.88| 3.75 0.768| 76.8% 1.15 0.347
Bluetooth 8PSK 2.89 3.75 0.771 77.1% 1.13 0.346

DUTY CYCLE PLOTS

iﬁmwm—-wu - - e .‘;ﬂ"!"wl’m--lﬂﬂ .
EIrl‘(arShi?MOﬁms S— '“.m.‘ AvaType LogPur E Matioar = W i Ay Type: RMS
— FGainlow adrmen 1048 - Marker 'ﬁ — T i L orwr Amen 10 48 - .
Ol Marker Court, ) :
Couple I
Markers 1
on of |
Center 2441000000 GHz Span 0 Hz Center 2441000000 GHz Span 0 Hz
Res BW 2 MHz VBN 50 MHz Sweep 15.00 ms (1001 pts) Res BN & MHZ aEWSOMHZ Sweep £.000 ms (8001 pts)
Y O S S . [T M ST I T S S 1 5 I TS
‘;,?'1 " Zesims a1 | s e 2oyt @) vi108
1 a1 t o 3180 ms 18) £.01 08 Al Markers o i a1 t s 3751 ms 18) £.01 08
BLUETOOTH GFSK BLUETOOTH 8PSK
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FCC ID: A94429638A IC: 3232A-429638A
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 between 1-5% of
the 20 dB or 99% occupied bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS

Page 16 of 69

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12844817-E5

FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.940 0.871
Mid 2441 0.939 0.861
High 2480 0.937 0.864
% Agilent 13:20:39 May 6, 2019 L Measure 3¢ Agilent 13:26:07 May 6, 2019 L Measure
| |
Ch Freq  2.482 CHz Trig Free Meas Off Ch Freq 2441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Channel Power| Channel Power
APwA.7(B42419),40882, MOR-CONZ APv9.7(842419),48882, MOR-CON2
Ref 28 dBm #Atten 30 dB Ref 26 dBm #ftten 30 dB
#Paak Occupied BH #Peak Dccupied BH
Log Lag
18 ~ < 18 52 «
dB/ dB/
Offst | ACP Offst ACP
11.1 11.1
dB - - dB - -
Multi Carrier, Multi Carrier
Center 2.482 080 GHz Span 2 MHz Power Center 2.441 08 GHz Span 2 MHz Power
#Res BH 30 kHz #WBH 91 kHz #Sweep 100 ms (1661 pts) #Res BH 30 kHz #\BH 91 kHz #Sweep 100 ms (1001 pts)
= = Power Stat = = Power Stat
Occupied Bandwidth Occ BH 7 Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  59.80 7 CCDF
871.3728 kHz x dB -20.00 4B 860.8166 kHz x d& 2000 B
Transmit Freq Error  2.472 kiz 1”"{3 Transmit Freq Error  -18.346 kHz 1Mofrg
% dB Bandwidth 933.731 kHz B % dB Bandwidth 938.625 kHz v
| |
% Agilent 13:31:59 May 6, 2019 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APS.7(842419),40882, MOR-CON2
Ref 28 dBm #Atten 39 dB
#Peak Occupied BH
Log
1@ =2 <
dB/
Offst [ — ACP
11.1
dB . .
Multi Carrier
Center 2,460 088 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH 7 Pur  99.00 % CCDF
864.4565 kHz *dB -20.00 dB
Transmit Freq Error  -5.902 kHz 1M°fr§
% dB Bandwidth 936.889 kHz v
|

HIGH CHANNEL
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.262 1.177
Mid 2441 1.26 1.182
High 2480 1.261 1.183
Agilent 13:39:16 May &, 2619 L Measure 4 Agilent 13:47:31 May B, 2019 L Measure
| |
Ch Freq 2.462 GHz Trig Free Meas Off Ch Freq 2.441 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Channel Power| Channel Power
APvY.7(0842419),48882, MOR-CON2 APY9.7(042419),46882, MOR-CONZ2
Ref 2@ dBm #Atten 30 dB Ref 20 dBm #Rtten 39 dB
#Peak Occupied BH #Peak Occupied BW
Log Log S
18 10 = =
4B/ > < dB/
Offst ACP) | ofkse ACP
11.1 11.1
dB — dB ‘ —
Multi Carrier } Multi Carrier
Center 2.482 000 GHz Span 5 MHz Power Center 2.441 008 BHz Span 5 MHz Power
#Res BH 38 kHz #UBH 91 kHz #Sween 100 ms (1001 pts) #Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BW Z Pur  99.00 % CCDF, Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.1768 MHz ® dB -20.08 dB 1.1818 MHz % dB -20.08 dB
Transmit Freq Error  -9.204 kHz 1”°{§ Transmit Freq Error  -11.477 kHz ll‘lofrg
% «B Bandwidth 1.262 MHz E % dB Bandwidth 1.268 MHz o
| |
¥ Agilent 13:52:07 May 6, 2019 L Measure
|
Ch Freq  2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Pover
APw9.7(842419),40882, MOR-CONZ
Ref 28 dBm #Atten 30 dB
#Peak Occupied B
Lag
18 e
a8/ 2 <
Offst ACP
11.1
dB n n
Multi Carrier
Center 2.430 808 GHz Span 5 Mz Power
#Res BH 30 kHz #UBH 91 kHz #Sneep 100 ms (1001 pts)
Power Stat
Oceupied Bandwidth Occ BN % PWr  99.00 ¥ CCOF
1.1829 MH=z ® dB -20.00 dB
Transmit Freq Error  -9.114 kHz 1I‘Iofr§
% dB Bandwidth 1.261 MHz i

HIGH CHANNEL
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REPORT NO: R12844817-E5 DATE: 2019-05-21

FCC ID: A94429638A IC: 3232A-429638A
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 30% of the
channel spacing or approx. 300 kHz and the VBW is set to VBW >= RBW. The sweep time is
coupled.

RESULTS
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent @9:07:13 May 7, 2019 L | Measure |
APwa. /(8424192 40852, MOR-CONZ a Merl 1.006 MH=z
Ref 38 dBm #Atten 48 dB 018 dB Meas Off
#Peak
Log
19 Channel Power
4B/ o
Offst
11.1
dB Occupied BH
ACP
#PAvg
M1 52 Multi Carrier
53 FC Power
AR
£CE): Power Stat
FTun CCDF
Swp
Center 2.441 508 GHz Span 5 MH= 1”‘0’{‘3
#Res BH 308 kH=z #YBH 918 kHz Sweep 1 ms (1EAL pts)
|
HOPPING FREQUENCY SEPARATION PLOT
Ch. A Ch.B Ch. 1to | Max. 20 | Margin
Ch. 2 dB BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 0.940 -0.060
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REPORT NO: R12844817-E5

FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

# Agilent @3:57:59 May 7, 2019 L | Measure |

APwA. 7 (E424192,405882, MOR-CONZ2 a Merl 1.006 MH=z

Ref 38 dBm #Atten 48 dBE a6z dB Meas Off

#Peak

Log

le Channel Power

dB/ 1R L

Dffst & &

11.1

dbB Occupied BH

ACP

#PAva

ML s2 Multi Carrier

33 FC Power
AR

£CE): Power Stat

FTun CCDF

Swp

Center 2.441 508 GHz Span § MHz 1”3{3

#Res BH 308 kH=z #\BHY 91a kH=z Sweep 1 ms (1801 pts)

HOPPING FREQUENCY SEPARATION PLOT

Ch. A Ch.B | Ch.1to | Max. 20 | 2/3 Max.| Margin
Ch. 2 dB BW (20dB BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.262 0.841 -0.159

Note: Frequency separation is greater than 2/3 of the maximum 20dB BW (841 kHz). Which is
allowed as the maximum output power is 8.07dBm, which is less than 21dBm (125mW).

Page 21 of 69

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL:(919) 549-1400




REPORT NO: R12844817-E5 DATE: 2019-05-21

FCC ID: A94429638A IC: 3232A-429638A
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 30% of the channel spacing or the 20 dB bandwidth, whichever is smaller. The
analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

% Agilent 33:84:14 May 7, 2019 L Measure
AP 7 (04241 90,40382, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11.1
dE Occupied BH
]}
-18.1
dBm
ACP
LafAw
ML 52 Multi Carrier
33 FC Power
AA
fﬁﬁ] Power Stat
CCDF
Swp
Center 2.440 @ GHz Span 166 MH= 1”‘0’{‘3
#Res BEH 1 MH= #YEBH 1 MH= Sweep 20 ms (1861 ptsy
I
100MHz SPAN
% Agilent B8:53:50 May 7, 2019 L Measure
APw3.7(A424193,40582, MOR—-CON2
Ref 260 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11.1 I
dB Occupied BH
ACP
#PAvg
ML 52 Multi Carrier
33 FC Power
AR
£Ch: Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 30 MHz flore

#Res BH 308 kH=

#YEW 3606 kH=z

Seeep

28 ms (18B1 ptsy

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R12844817-E5 DATE: 2019-05-21

FCC ID: A94429638A IC: 3232A-429638A
¥ Agilent §5:58:51 May 7, 2819 L | Measure |
APwS. 7 (B424190,40882, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst
11.1 |
dE Occupied BH
“PAvg ACP
ML 32 Multi Carrier
33 FC Power
AR

lf%:;] Power Stat

CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"'3{‘3
#Res BW 300 kHz #YBH 300 kHz Sweep 28 ms (18801 pts)

I

30MHz SPAN, SEGMENT 2 OF 3

% Agilent 39:08:56 May 7, 2019 L Measure
AP 7 (04241 90,40382, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
11.1
dE Occupied BH
WPhva ACP
ML 52 Multi Carrier
33 FC — Power
AA
,f%:r'] Power Stat
CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 300 kHz #YEH 2608 kH=z Sweep 20 ms (1861 ptsy
I
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

% Agilent 33:55:18 May 7, 2019 L Measure
AP 7 (04241 90,40382, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
19 Channel Power
dB/
Offst
11.1
dE Occupied BH
]}
-11.6
dBm
ACP
LafAw
ML 52 Multi Carrier
33 FC Power
AA
fﬁﬁ] Power Stat
CCDF
Swp
Center 2.440 @ GHz Span 166 MH= 1”‘0’{‘3
#Res BEH 1 MH= #YEBH 1 MH= Sweep 20 ms (1861 ptsy
I
100MHz SPAN
% Agilent 89:48:12 May 7, 2019 L Measure
APw3.7(A424193,40582, MOR—-CON2
Ref 260 dBm Atten 30 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11.1
dB Occupied BH
ACP
#PAvg
ML 52 Multi Carrier
33 FC Power
AR
£Ch: Power Stat
F Tun CCDF
Swp
Center 2.415 88 GHz Span 30 MHz flore

#Res BH 308 kH=

#YEW 3606 kH=z

Seeep

28 ms (18B1 ptsy

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R12844817-E5 DATE: 2019-05-21

FCC ID: A94429638A IC: 3232A-429638A
¥ Agilent §9:58:45 May 7, 2819 L | Measure |
APwS. 7 (B424190,40882, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst
11.1
dE Occupied BH
“PAvg ACP
ML 32 Multi Carrier
33 FC Power
AR

lf%:;] Power Stat

CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"'3{‘3
#Res BW 300 kHz #YBH 300 kHz Sweep 28 ms (18801 pts)

I

30MHz SPAN, SEGMENT 2 OF 3

% Agilent 33:53:40 May 7, 2019 L Measure
AP 7 (04241 90,40382, MOR-CONZ
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
11.1
dE Occupied BH
WPhva ACP
ML 52 Multi Carrier
33 FC Power
AA
,f%:r'] Power Stat
CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 300 kHz #YEH 2608 kH=z Sweep 20 ms (1861 ptsy
I
30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

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

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .

sl Pulses in Average Time Limit Margin

DH Packet | Width of Occupancy g

3.16 (sec) (sec)

(msec) (sec)
seconds
GFSK Normal Mode

DH1 0.384 32 0.1229 0.4 -0.2771
DH3 1.642 16 0.2627 0.4 -0.1373
DH5 2.892 11 0.3181 0.4 -0.0819
Pulse NPuurllzzrigf AYAETD LS Limit Margin

DH Packet | Width of Occupancy 9

0.8 (sec) (sec)

(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.384 8 0.03072 0.4 -0.3693
DH3 1.642 4 0.06568 0.4 -0.3343
DH5 2.892 2.75 0.07953 0.4 -0.3205
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REPORT NO: R12844817-E5

FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

%% Agilent 89:19:18 May 7, 2019 L Measure 3o Agilent B:23:38 May 7, 2019 L Measure
APwA.7(B42419),40882, MOR-CONZ a Mkrl 384 pg APwS.7(042419),48882, MOR-CON2 a Mkrl  1.642 ms
Ref 38 dBm #Atten 40 dB 0.85 dB Meas Off| Ref 38 dBm #ftten 49 dB 0.66 dB Meas Off
#Peak #Peak
Log Log
1o Channel Power| 10 Channel Power
dB/ dB/
1R 1 iR 1
Occupied BH ¥ Occupied BH
WPrivg ACP “Fhiv ACP
WL 52 Multi Carrier| 152 Multi Carrier
$3 v Power| 338 Power|
AR AA
ﬁ:)n Powerc%tnar! f%)ﬂ PowercSctDaI_E
Center 2441 803 GHz Span 8 Az horel | [center 2.427 008 oz Span @ iz Jtore
Res BH 1 MHz #YBH 1 MHz Sweep 453.3 ps (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1801 pts)
| |
i Agilent 09:40:13 May 7, 2019 L Measure 3 Agilent 89:19:51 May 7, 2019 L Measure
APwA.7(042419),40852, MOR-CONZ a Mkrl  2.892 ms APw9.7(042419),48552, MOR-CONZ
Ref 38 dBm #Htten 40 dB -0.37 dB Meas Off| Ref 36 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
L Channel Power| 1a Channel Power
dB/ dB/
Offst
1R 4 11.1
F Gl Occupied BW dB Occupied BH
u}
6.3
dBm
ACP ACP
#PAvg #PAvy
HL 52 Multi Carrier vl 52 Multi Carrier
53 Power| S3FS Power|
AR AA
ﬁ?n | Powerc%tna; ﬁ[j)n PowerCSCtDaFt
Center 2441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 09:27:10 May 7, 2019 L Measure ¢ Agilent 09:43:00 May 7, 2019 L Measure
APwA.7(842419),48352, MOR-CONZ APw9.7(042419),48552, MOR-CONZ
Ref 38 dBm #Htten 40 dB Meas Off| Ref 36 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
Yy annel Power| 4B/ annel Power
Offst Offst
111 wr [
d8 Occupied BW dB Occupied BH
ol DI 1 | [
6.3 6.3
dBm dBm
WPiivg ACP “Ffive ACP
vLos2 Multi Carrier vl 52 Multi Carrier
53 F Power| S3FS Power|
AR AA
g%)n Powerc%tna; ﬁ[])n PowercSctDaFt
Center 2.441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |

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: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

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 0.3991 32 0.12771 0.4 -0.27229
3DH3 1.6480 16 0.26368 0.4 -0.13632
3DH5 2.8960 11 0.31856 0.4 -0.08144

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: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

# Agilent 10:33:37 May 7, 26019 L Measure 3¢ Agilent 14:17:13 May 14, 2019 L Measure
APwA.7(B42419),40882, MOR-CONZ a Mkrl 3991 ps APv9.8(B50919),48882, MOR-CON2 a Mkrl  1.648 ms

Ref 38 dBm #Atten 40 dB -0.64 dB Meas Off| Ref 38 dBm #ftten 49 dB -0.66 dB Meas Off
#Peak #Peak

Log Log

1o Channel Power| 10 Channel Power
dB/ dB/

— by Occupied BH s 5 Occupied BH
WPrivg ACP “Fhiv ACP
WL 52 Multi Carrier| 152 Multi Carrier
$3 v Power| 338 Power|

AR AA
ﬁ:)n nl L Power Stat f%)ﬂ Power Stat
CCDF CCDF]
Center 2441 803 GHz Span 8 Az horel | [center 2.427 008 oz Span @ iz Jtore
Res BH 1 MHz #YBH 1 MHz Sweep 493.3 ps (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (1801 pts)
| |
i Agilent 10:23:56 May 7, 2019 L Measure 3 Agilent 10:34:12 May 7, 2019 L Measure
APva.7(642419), 46562, MOR-CONZ a Mkl 289 mg FiPvS.7(842419) 40352, MOR-CONZ
Ref 38 dBm #Htten 40 dB -0.69 dB Meas Off| Ref 36 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
L Channel Power| 1a Channel Power
dB/ dB/
Offst
he 11.1
& Occupied BW dB Occupied BH
u}
4.6
dBm
ACP ACP
#PAvg #PHvgy
HL 52 Multi Carrier vl 52 Multi Carrier,
53 v Power| S3FS Power|
AR AA
ﬁ?n Power Stat ﬁ[j)n Power Stat
CCDF CCDF]
Center 2441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 14:17:32 May 14, 2019 L Measure ¢ Agilent 10:25:14 May 7, 2019 L Measure
APwA.8(B50918),46852, MOR-CONZ APw9.7(042419),48552, MOR-CONZ
Ref 38 dBm #Htten 40 dB Meas Off| Ref 36 dBm #Atten 40 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
ey annel Power ey annel Power
Offst Offst
111 111 1
dB Occupied BW dB Occupied BH
Dl i] i1 |
5.3 45
dBm dBm
WPiivg ACP “Ffive ACP
V1 s Multi Carrier vl 52 Multi Carrier,
53 F Power| S3FS Power|
AR AA
g%)n Powerc%tna; ﬁ[])n PowercSctDaFt
Center 2.441 G0 GHz Span © Az 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

8.5.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
DQPSK EDR Mode
2DH1 0.4002 32 0.12806 0.4 -0.27194
2DH3 1.6440 16 0.26304 0.4 -0.13696
2DH5 2.9040 11 0.31944 0.4 -0.08056

Note: for AFH(DQPSK) 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: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

# Agilent 11:34:32 May 7, 2019 L Measure % Agilent 11:38:15 May 7, 2819 L Measure
APw3.7(042419),48882, MOR-CON2 a Mkrl  480.2 ps APw9.7(842419),40882, MOR-CON2 a Mkrl  1.644 ms
Ref 36 dBm #Atten 49 dB -0.88 dB Meas Off Ref 3@ dBm #Atten 48 dB -1.87 dB Meas Off
#Peak #Peak |
Log Log |
Le Channel P 10 Channel P
ey annel Power ey annel Power
Py 3 Occupied BH F 1 Occupied BH
\Fhivs ACP WP ACP
HL 52 Multi Carrier WL 52 Multi Carrier
S35 Power S3 v Power|
AR AA
ﬁ[ﬁn BTN Powerc%tnag E%)n PowercSctDaFt
Center 2.041 060 GHz Span 0 iz 1”‘;{‘3 Center 2.441 030 GHz Span © Az 1"‘0’{‘;
Res BW 1 MHz #VBH 1 MHz Sweep 573.3 ps (1061 pts) Res BH 1 MHz #4YBW 1 MHz Sweep 2 ms (1001 pts)
| |
# Agilent 11:40:18 May 7, 2019 L Heasure % Agilent 11:35:28 May 7, 2019 L Measure
APw3.7(042419),48882, MOR-CON2 a Mkrl  2.984 ms APw9.7(842419),40882, MOR-CON2
Ref 36 dBm #Atten 49 dB -0.32 dB Meas Off Ref 3@ dBm #Atten 48 dB Meas Off
#Peak #Peak
Log Log |
Le Channel P 10 Channel P
ey annel Power ey annel Power
Offst
11.1
Py 3 Occupied BH S‘B Occupied BH
i
il
v ACP WP ACP
HL 52 Multi Carrier VL 52 Multi Carrier
S35 Power S3F Power|
AR AA
ﬁ[ﬁn """ Powerc%tnag E%)n PowercSctDaFt
Center 2.041 060 GHz Span 0 iz 1”‘;{‘3 Center 2.441 030 GHz Span © Az 1"‘0’{‘;
Res BW 1 MHz #VBH 1 MHz Sweep 4 ms (1001 pts) Res BH 1 MHz #4YBW 1 MHz Sweep 3.16 s (1601 pts)
| |
# Agilent 11:39:81 May 7, 2019 L Measure ¥% Agilent 11:40:39 May 7, 2019 L Measure
APw9.7(842419),48882, MOR-CONZ APw9.7(842419),40832, MOR-CON2
Ref 38 dBm #Atten 40 dB Meas Off| Ref 3@ dBm #Atten 48 dB Meas Off|
#Peak #Peak
Log Log |
Le Channel P Lo Channel P
ey annel Power Y annel Power
Offst Offst
11.1 11.1
dB Occupied BW & T I Occupied BH
ul} ul} L | .|
4.1 4.1
dBm dBm
ACP ACP
#PAvg #PRvg
vl sz Multi Carrier, vl s2 Multi Carrier|
93 FS Power $3 F Power,
AR AR
ﬁ?n Power Stat f%)n Power Stat
CCDF CCDF]
Center 2.441 GUB Giz Span @ 1z 1”‘0’{3 Center 2.441 323 Gz Snan B 1z 1"2{2
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 prs)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 2DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 2DH5
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REPORT NO: R12844817-E5 DATE: 2019-05-21

FCC ID: A94429638A IC: 3232A-429638A
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.

The cable assembly insertion loss of 11.1 dB (including 10 dB pad and 1.1dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.

RESULTS

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 40882
Date: 2019-05-08
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 6.94 30 -23.06
Middle 2441 9.23 30 -20.77
High 2480 7.68 30 -22.32

Page 33 of 69

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12844817-E5

DATE: 2019-05-21
FCC ID: A94429638A

IC: 3232A-429638A

8.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 40882
Date: 2019-05-08
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 5.43 21 -15.57
Middle 2441 8.07 21 -12.93
High 2480 6.91 21 -14.09

8.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 40882

Date: 2019-05-08
Channel Frequency Output Power Limit Margin

(MHz) (dBm) (dBm) (dB)
Low 2402 5.04 21 -15.96
Middle 2441 7.78 21 -13.22
High 2480 6.39 21 -14.61
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REPORT NO: R12844817-E5 DATE: 2019-05-21

FCC ID: A94429638A IC: 3232A-429638A
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 11.1 dB (including 10 dB pad and 1.1 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 40882
Date 2019-05-08
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 6.6
Middle 2441 8.97
High 2480 7.54
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21

IC: 3232A-429638A

8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 40882
Date 2019-05-08
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 2.65
Middle 2441 5.5
High 2480 4.44

8.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 40882
Date 2019-05-08
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 243
Middle 2441 5.52
High 2480 4.24
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-2475.5
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: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

% Agilent 13:21:12 May 6, 2019 L Heasure 4 Agilent 13:22:40 May 6, 2019 L Measure
APy9.7(0842419),48882, MOR-CONZ Mkrl 2,402 175 GHZ] APv3.7(042419),40832, MOR-CONZ Mkrd 24.716 GHz
Ref 30 dBm #Atten 40 dB 7.17 dBm Meas Off Ref 38 dBm sftten 40 dB —28.873 dBm Meas Off
#Peak #Peak ‘
Log . Log A
10 10
ey Channel Power| 4B/ Channel Power
Offst Offst
1.1 11.1
dB Occupied BW dB ° Occupied BH
i} g DI 2 o
-128 -12.3 i e By
dBm dBm |
WPiivg ACP »Pval ACP
Center 2.400 000 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz WJBH 300 Kz Sweep 1467 s (1001 prs) || TN cg{,ug; #Res BM 100 kHz WEH 300 Kz  Sweep 2482 5 (8192 proy || TN CF?;:::;
Marker  Trace Type K Axis Auplitude Marker  Trace Type X Axis Anplitude
1 1y Freq 2.482 175 GHz 7.17 dBm 1 (&5 Frag 2.482 GHz 6.21 dBm
2 [¢5) Fre 2.488 B88 GHz -41.38 dBm 2 (&5} Fre 4.884 GHz -41.46 dBm
3 1) Frgg 2.399 438 GHz -48.17 dBm Powerc%tnag 3 1y Fre; 7.286 GHz -36.73 dBm PowercsctDaFt
4 [&¥] Freg 24.71E BHz —-28.87 dBm
More More
1of2 1of2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent 13:26:34 May &, 2619 L Measure 4 Agilent 13:28:14 May B, 2019 L Measure
APvY.7(0842419),48882, MOR-CON2 Merl 2.441 890 GHz APY9.7(042419),46882, MOR-CONZ2 Mkrd  25.629 GHz|
Ref 30 dBm #Atten 46 dB 9.41 dBm Meas Off| Ref 38 dBm #ftten 40 dB —-28.600 dBm Meas Off
#Peak #Peak [
Log Log i
L0 Channel P Lo Channel P
ey annel Power &b/ annel Power,
Offst Offst
11.1 11.1
dB Occupied BH dB 3l 0ccupied BH
] ul} 2 3
-10.6 -10.6 e e
dBm dBm |
ACP ACP
#PAvg *Pﬂvgl
ML 52 : : Center 13.815 GHz Span 25.97 GHz : :
g Rulti c;;ug #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 (8152 pray || TIU c;;::::
an Marker  Trace Type W Ais Anplitude
£Ch: : @ e a2 ohe 550 dm
. Power Stat req - 2 -43. u Power Stat
FTun 3 1) F 7.323 GH -36.19 dB
Swp CCDF| 1 1y F:; 25.629 EH; -28.88 dE'r: CCDF
Center 2.441 000 GHz Span 15 Mz 1”‘0’{3 1"‘0’{‘3
#Res B 108 kHz #UBW 306 kHz  Sweep 1.467 ms (1681 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

i Agilent 13:32:41 May 6, 2019 L Measure ¥5 Agilent 13:34:52 May 6, 2819 L Measure
APwA.7(B42419),40882, MOR-CONZ Mkrl 2.486 170 GHz APv9.7(842419),48882, MOR-CON2 Mkrd 24.723 GHz|
Ref 38 dBm #Atten 40 dB 7.96 dBm Meas Off| Ref 38 dBm #ftten 49 dB -29.688 dBm Meas Off|
#Peak #Peak ‘
Log 1 Lag Py
ég/ Channel Power| ég/ Channel Power
Offst Offst
11.1 11.1
dB Occupied BH dB & Occupied BH
] 2 ul} 2 b
“12.8 < -12.8 R e Lo
dBm . dBm |
ACP ACP
#PAvg } »Pﬂvgl
Center 2.483 500 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 1467 ms (1001 pisy || VIO c:;:;g #Res BH 100 kHz WEH 300 K4z Sweep 2.482 5 (8192 proy || IO c:;::::
Marker  Trace Typa ¥ is Fplitude Marker  Trace Type ¥ fxie Anplitude
1 [¢5) Freq 2.488 178 GHz 7.96 dBm 1 1y Freq 2.488 GHz 7.66 dBm
2 1) Fi 2.496 888 GH: -41.15 dB 2 1y F 4,966 GH: =-42.37 dB
3 1 F:ES 2.483 o8 EH; -43.85 dB: Powerc%tna; 3 (e8] F:a 7.440 EH; -38.73 dEx PowercsctDaFt
4 (1 Freq 24.720 BHz -28.68 dEm
More More
1 of 2 1 of 2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL

Page 38 of 69

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent B:09:06 May 7, 2019 L Measure 3% Agilent 89:19:55 May 7, 2019 L Measure
APY9.7(842419),40882, MOR-CON2 Mkrl 2,487 178 GHz APv9.7(842419),40882, MOR-CON2 Mkrl 2,478 865 GHz
Ref 38 dBn #Mtten 40 dB 7.58 dBm Meas Off Ref 30 dBm sAtten 40 dB 7.39 dBm Meas Off
#Peak #Peak [
Log i Log I
10 10
B/ Channel Power ey Channel Power|
Offst Offst
111 11
dB Occupied BH dB Occupied BH
u} ] 2z
—12.4 Z12.6
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 106 kHz WBH 300 KHz  Sweep 1467 ms 1001 prsy || MV1U c:;:::: #Res BH 108 kHz “UBH 300 kHz _ Sweep 1467 ms (1601 prs) || VIO c;;:;g
Marker  Trace Type ¥ Fis Anplitude Marker  Trace Type % Axis Anplitude
(5] Freq 2,487 178 GHz 7.58 dBm 1 1) Freq 2,478 865 GHz 7.39 dBm
2 [&¥] Fi 2,408 888 GH. -48.64 dB 2 (69 Fi 2.498 715 GH. -48.48 dB
3 (&5 F::E 2,398 335 GH; -30.18 dEx PowercSctDaFt 3 (&5 F[ES 2.483 508 EH; -43.83 dB: Powerc%tna;
More More
1 of 2 1 0f 2
| |
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

% Agilent 13:40:46 May 6, 2019 L Heasure 4 Agilent 13:42:34 May 6, 2019 L Measure
APy9.7(0842419),48882, MOR-CONZ Mkrl 2.402 818 GHZ] APv3.7(042419),40832, MOR-CONZ Mkrd 24779 GHz
Ref 30 dBm #Atten 49 dB 419 dBm Meas Off Ref 38 dBm #fitten 40 dB ~29.805 dBm Meas Off
#Peak #Peak ‘
Log Log ‘
16 1 16 4
ey i Channel Power| 4B/ Channel Power
Dffst 0ffst
1.1 1.1
d& s Occupied BH 4B R $ [ Occupied BH
Dl o 1] T o
-15.9 -15.9 R bl
dBm dBm |
WPiivg ACP »Pval ACP
Center 2.400 000 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz WJBH 300 Kz Sweep 1467 s (1001 prs) || TN cg{,ug; #Res BM 100 kHz WEH 300 Kz  Sweep 2482 5 (8192 proy || TN CF?;:::;
Marker  Trace Type K Axis Auplitude Marker  Trace Type X Axis Anplitude
1 1y Freq 2.482 818 GHz 4.18 dBm 1 (&5 Frag 2.482 GHz B.69 dBm
2 [¢5) Fre 2.488 B88 GHz -36.25 dBm 2 (&5} Fre 4.884 GHz —-48.66 dBm
3 1) Frgg 2.399 475 GHz -35.85 dBm Powerc%tnag 3 1y Freg 7.286 GHz -35.82 dBm PowercsctnaFt
4 [&¥] Freg 24,779 BHz -29.88 dBm
More More
1of 2 1of 2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent 13:43:34 May &, 2619 L Measure 4 Agilent 13:50:09 May B, 2019 L Measure
APvY.7(0842419),48882, MOR-CON2 Merl 2.441 890 GHz APY9.7(042419),46882, MOR-CONZ2 Mkrd  24.786 GHz|
Ref 30 dBm #Atten 46 dB 6.93 dBm Meas Off Ref 38 dBm #ftten 40 dB —-28.938 dBm Meas Off
#Peak #Peak [
Log Log I
L0 Channel P Lo 5 Channel P
ey annel Power -y annel Power
Offst Offst
11.1 11.1
dB Occupied BW dB & Occupied BH
] ul} 2 \
-13.1 -13.1 wipaiy e
dBm dBm |
ACP| ACP
#PAvg *Pﬂvgl
ML 52 : : Center 13.815 GHz Span 25.97 GHz : :
g Rulti c;;ug #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 (8152 pray || TIU c;;::::
JaTal Marker  Trace Type ¥ Axis Anplitude
£chx: DD e a2 ohe 274 o
. Power Stat req - 2 —he. u Power Stat
FTun 3 &5 F 7.323 GH -39.41 dB
Sup CCDF| 1 <5 F:; 24,786 EH; -28.93 dE'r: CCDF
Center 2.441 000 GHz Span 15 Mz 1”‘0’{3 1"‘0’{‘3
#Res B 108 kHz #UBW 306 kHz  Sweep 1.467 ms (1681 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

i Agilent 13:52:30 May 6, 2019 L Measure ¥5 Agilent 13:53:23 May 6, 2819 L Measure
APwA.7(B42419),40882, MOR-CONZ Mkrl 2.479 848 GHz APv9.7(842419),48882, MOR-CON2 Mkrd 24.881 GHz|
Ref 38 dBm #Atten 40 dB 5.88 dBm Meas Off| Ref 38 dBm #ftten 49 dB -28.128 dBm Meas Off|
#Peak #Pealk ‘
Log ) Log I
1o b Channel Power]| 10 3 Channel Power
48/ dB/
Offst Offst
11.1 11.1
dB Occupied BH dB Py Occupied BH
] z ul} 2 T
-14.1 ¢ & -14.1 G 7 i
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
Center 2.483 500 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 1467 ms (1001 pisy || VIO c:;:;g #Res BH 100 kHz WEH 300 K4z Sweep 2.482 5 (8192 proy || IO c:;::::
Marker  Trace Typa ¥ fis Fuplitude Marker  Trace Type ¥ fxie Anplitude
1 [¢5) Freq 2.479 848 GHz 5.68 dBm 1 1y Freq 2.488 GHz 2.57 dBm
2 1) Fi 2.488 485 GH: -48.76 dB 2 1y F 4,966 GH: -42.13 dB
3 1 FE: 2.483 o8 EH; -43.58 dB: Powerc%tna; 3 (e8] F:Za 7.440 EH§ -39.15 dEx PowercsctDaFt
4 o Frag 24,581 BHz -28.12 dEm
More More|
1 0f 2] 1 of 2
| |
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

¥ Agilent 10:98:58 May 7, 2019 L Measure 3% Agilent 10:12:34 May 7, 2019 L Measure
APY9.7(842419),40882, MOR-CON2 Mkrl 2,404 178 GHz APv9.7(842419),40882, MOR-CON2 Mkrl 2,477 805 GHz
Ref 38 dBn #Mtten 40 dB 4.4 dBm Meas Off Ref 30 dBm sAtten 40 dB 3.71 dBm Meas Off
#Peak #Peak
Log Log
10 L 10 1
B/ e Channel Power ey ¢ Channel Power|
Offst Offst
111 11
dB Occupied BH dB Occupied BH
u} ] z
-155 # -16.3 2
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 106 kHz WBH 300 KHz  Sweep 1467 ms 1001 prsy || MV1U c:;:::: #Res BH 108 kHz “UBH 300 kHz _ Sweep 1467 ms (1601 prs) || VIO c;;:;g
Marker  Trace Type ¥ Fis Anplitude Marker  Trace Type % Axis Anplitude
(5] Freq 2,484 178 GHz 4,46 dBm 1 1) Freq 2,477 85 GHz 3.71 dBm
2 [&¥] Fi 2,408 888 GH. -38.25 dB 2 (69 Fi 2.483 755 GH. -46.39 dB
3 (&5 F::E 2,399 370 GH; -37.23 dEx PowercSctDaFt 3 (&5 F[ES 2.483 508 EH; -43.28 dB: Powerc%tna;
More More
1 of 2 1 0f 2
|
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REPORT NO: R12844817-E5

FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

9. RADIATED TEST RESULTS

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak and/or
guasi-peak detection measurements in the 30-1000MHz range, 9kHz for peak and/or quasi-
peak detection measurements in the 0.15-30MHz range and 200Hz for peak and/or quasi-peak
detection measurements in the 9 to 150kHz range. 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 where T = the on time.

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.

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

KDB 414788 Open Field Site(OES) 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.

Page 43 of 69

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA TEL:(919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

ml

CdBuly

\
Pl syt Wk M g o b e st v “"/) L
 (EH; LB o Type S ¥ cde Lok
i el i
Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuv/m) (dB)

1 **%239] 39.65 | Pk 31.9 -24.1 47.45 - 74 -26.55 | 270 309 H
2 **%238| 4331 | Pk 31.9 -24.1 51.11 - - 74 -22.89 | 270 309 H
3 **%239]| 30.74 |VITR| 319 -24.1 38.54 54 -15.46 - 270 309 H
4 [***2389| 31 |VITR| 31.9 -24.1 38.8 54 -15.2 270 309 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

VERTICAL RESULT

ml

CdBuly

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 *¥**¥239 | 41.11 Pk 31.9 -24.1 48.91 - 74 -25.09 30 369 Vv

2 * **2316| 43.27 Pk 31.7 -24.2 50.77 - - 74 -23.23 30 369 Vv

3 *** 239 | 30.75 | VITR 31.9 -24.1 38.55 54 -15.45 - - 30 369 Vv

4 * **2381| 30.99 |VITR 31.9 -24.1 38.79 54 -15.21 - - 30 369 Vv
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1

CdBul A m

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuv/m) (dB)

1 * ** D484\ 44.47 Pk 32.3 -24 52.77 - 74 -21.23 291 396 H

2 **x2.484| 44.8 Pk 32.3 -24 53.1 - - 74 -20.9 291 396 H

3 * **2.484| 35.66 |VITR 32.3 -24 43.96 54 -10.04 - - 291 396 H

4 * **D.484| 32.99 |VITR 32.3 -24 41.29 54 -12.71 - - 291 396 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

VERTICAL RESULT

ml

CdBuly

frpie [ o

Marker

Frequency| Meter | Det | AT0072 |Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 |***2.484| 46.85 | Pk 32.3 -24 55.15 - 74 -18.85 22 346 \Y
2 |***2484| 46.19 | Pk 32.3 -24 54.49 - - 74 -19.51 22 346 \Y
3  |***2484| 39.15 |VITR| 323 -24 47.45 54 -6.55 - - 22 346 \Y
4 |[***2484| 35,65 |VITR| 32.3 -24 43.95 54 -10.05 22 346 \Y

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

** _ indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector

V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

118 Test Facility: UL Morrisville 3 Moy 2B19  2E:23:15
> - Ny
Radiated Emissions I-Meters
) Froject Humber: 12844817
185+ et Eo
35
3 o1 TSR SUUUSOUSSIOUSUSNUNN SUSUOUO USSR SUUNUUUNUUURSNS. OSSO RSSUUS MU SO SRS SRS SO
7 OSSOSO OSSOSO SONNUUUUOOO NUUUSUUOUO: SR OO SOOUUOUU U OOUUUOUNOS SUUUU SNUUUUUE SOOUUOS: SOOIt SO OO OO
z
A ——
=}
-
-_)_) =] H H 1
5 i3 : ;
1 = 1 1 4
45 1 : ief ' M
o i
o b ’
PRI s b uttanr oot S OSSOSO
L
25 B SSUREUUSUUUUUIUUTUUUN JUUUUSUSUUU WUV SN SN SO SN WU WO ——
=] 18
Frequency (GHz)
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0072 |[Amp/Cbl/Fitr/Pad|Corrected| Avg Limit |Margin | Peak Limit PK Azimuth | Height |Polarity
(GHz) |[Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

2 * %4804 | 49.37 | PK-U 34.2 -31 52.57 - - 74 -21.43 135 108 H
* *% 4804 | 4532 | VITR 34.2 -31 48.52 54 -5.48 - - 135 108 H

4 * *%15.674| 33.69 | PK-U 40.2 -22.7 51.19 - - 74 -22.81 190 266 H
* *%15.672| 22.36 | V1TR 40.1 -22.7 39.76 54 -14.24 - - 190 266 H

6 * %4804 | 44.12 | PK-U 34.2 -31 47.32 - - 74 -26.68 250 104 \Y
* *% 4804 | 38.22 | VITR 34.2 -31 41.42 54 -12.58 - - 250 104 \Y

8 * *¥%17.825| 33.62 | PK-U 41.2 -20.8 54.02 - - 74 -19.98 286 276 \Y
* *%17.825| 22.22 | V1TR 41.2 -20.8 42.62 54 -11.38 - - 286 276 \Y

1 **2.506 | 41.07 | PK-U 32.4 -24.6 48.87 - - 74 -25.13 351 221 H
**2.506 | 34.32 | VITR 32.4 -24.6 42.12 54 -11.88 - - 351 221 H

5 **2.506 | 40.23 | PK-U 32.4 -24.6 48.03 - - 74 -25.97 43 291 \Y
**2.506 | 31.95 | VITR 32.4 -24.6 39.75 54 -14.25 - - 43 291 \Y

3 7.206 41.43 Pk 35.7 -28 49.13 - - - - 0-360 199 H
7 7.206 39.16 Pk 35.7 -28 46.86 - - - - 0-360 101 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak

V1TR - VB=1/Ton, where: Ton is packet duration

Pk - Peak detector
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

MID CHANNEL RESULTS

~Test Facility: UL Morriavil le
5 .

3 Moy 2619 19:38:54

Radiated Emissions I-Meters

Froject Number: 126844817
IClient: Bose
Test Location: 5-5AC
Mode: ITx, GFSK, 2441MHz
| Tested byt 11993 / 46726
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HORIZONTAL

~Test Facility: UL Morriavil le
5 .

3 Moy 2619 19:38:54

Radiated Emissions I-Meters

Froject Number: 126844817
IClient: Bose
Test Location: 5-5AC
Mode: ITx, GFSK, 2441MHz
e Tested by: 11993 / 46726
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VERTICAL
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REPORT NO: R12844817-E5

FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

RADIATED EMISSIONS

Marker (Frequency| Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| Avg Limit |Margin| Peak Limit PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
1 * *¥%2.493| 39.88 | PK-U 32.3 -24.5 47.68 - - 74 -26.32 3 153 H
* *¥%2.493| 31.22 | VITR 32.3 -24.5 39.02 54 -14.98 - - 3 153 H
4 **%2493| 39.9 | PK-U 32.3 -24.5 47.7 - - 74 -26.3 27 267 \Y
* *¥%2.493| 31.08 | VITR 32.3 -24.5 38.88 54 -15.12 - - 27 267 \Y
2 * *%1.882| 47.35 | PK-U 34 -30.6 50.75 - - 74 -23.25 159 111 H
* *%4.882| 43.15 | VITR 34 -30.6 46.55 54 -7.45 - - 159 111 H
3 * *¥%7322| 43.83 | PK-U 35.7 -27.5 52.03 - - 74 -21.97 175 160 H
**%7323| 37.2 | VITR 35.7 -27.5 45.4 54 -8.6 - - 175 160 H
5 * *%1.882| 43.88 | PK-U 34 -30.6 47.28 - - 74 -26.72 257 106 \Y
* *%4.882| 37.62 | VITR 34 -30.6 41.02 54 -12.98 - - 257 106 \Y
6 * *¥%7324| 42.85 | PK-U 35.7 -27.5 51.05 - - 74 -22.95 25 110 \Y
* *%7323| 36.39 | VITR 35.7 -27.5 44.59 54 -9.41 - - 25 110 \Y

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

** _ indicates frequency in Taiwan NCC LP0002 Restricted Band

PK-U - Maximum Peak
V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

HIGH CHANNEL RESULTS

118 Test Focility: UL Morrisvil le 3 Moy 2819  21:51:41
5, . . )
Radiated Emissions 3-Meters
) Froject Number: 12844817
185 "7 Client: Bose
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Hode: 1Tx, GFSK, 24BBMHz
o5 o Tested by: 11993 / 46726
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VERTICAL

Page 52 of 69

UL LLC
12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

RADIATED EMISSIONS

Marker | Frequency | Meter | Det AT0072 |Amp/Cbl/Fltr/Pad|Corrected| AvgLimit |Margin| Peak Limit PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

1 ***% 496 | 46.92 | PK-U 34.1 -31 50.02 - - 74 -23.98 80 132 H
* *% 196 414 | V1TR 34.1 -31.1 44.4 54 -9.6 - - 80 132 H

2 ***%744 | 46.52 | PK-U 35.8 -27.8 54.52 - - 74 -19.48 203 128 H
**%744 | 41.18 | VITR 35.8 -27.8 49.18 54 -4.82 - - 203 128 H

3 * *%12.399| 36.72 | PK-U 38.8 -23.9 51.62 - - 74 -22.38 140 132 H
* *¥%12.399| 26.27 | VITR 38.8 -23.9 41.17 54 -12.83 - - 140 132 H

4 * *% 196 43.6 PK-U 34.1 -31 46.7 - - 74 -27.3 109 111 \Y
***%496 | 36.73 | VITR 34.1 -31.1 39.73 54 -14.27 - - 109 111 \Y

5 ***%744 | 4536 | PK-U 35.8 -27.8 53.36 - - 74 -20.64 227 101 \Y
**% 744 | 39.23 | VITR 35.8 -27.8 47.23 54 -6.77 - - 227 101 \Y

6 * *¥%15.784| 34.16 | PK-U 40.4 -22.4 52.16 - - 74 -21.84 75 400 \Y
* *¥%15.784| 22.45 | VITR 40.4 -22.4 40.45 54 -13.55 - - 75 400 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak

V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

ml

CdBuly

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuv/m) (dB)

1 * ** 239 | 39.66 Pk 31.9 -24.1 47.46 - 74 -26.54 260 139 H

2 * ** 2 359| 43.48 Pk 31.7 -24.2 50.98 - - 74 -23.02 260 139 H

3 ***239| 30.86 | VITR 31.9 -24.1 38.66 54 -15.34 - - 260 139 H

4 ***¥239| 31.09 |VITR 31.9 -24.1 38.89 54 -15.11 - - 260 139 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

VERTICAL RESULT

ml

CdBuly

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
2 |***2371| 436 Pk 31.8 -24.2 51.2 - - 74 -22.8 334 114 \Y
4 |[***2388| 31.11 |VITR| 31.9 -24.1 38.91 54 -15.09 - - 334 114 \Y
1 **%239] 39.84 | Pk 31.9 -24.1 47.64 - - 74 -26.36 | 334 114 \Y
3 **%239] 30.92 |VITR| 319 -24.1 38.72 54 -15.28 334 114 \Y

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector

V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

ml

CdBuly

Marker|Frequency| Meter | Det | AT0O072 |Amp/Cbl/Fltr/Pad|Corrected| Average |Margin|Peak Limit PK |Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)

1 * **D.484| 49.37 Pk 32.3 -24 57.67 - 74 -16.33 263 152 H

2 ***2.484| 49.1 Pk 32.3 -24 57.4 - - 74 -16.6 263 152 H

3 * **2.A484| 38.25 |VITR 32.3 -24 46.55 54 -7.45 - - 263 152 H

4 * **2.484| 37.57 |VITR 32.3 -24 45.87 54 -8.13 - - 263 152 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

VERTICAL RESULT

ml

CdBuly

A

=0

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fitr/Pad|Corrected| Average |Margin|PeakLimit| PK |Azimuth|Height|Polarity
(GHz) |Reading (dB/m) (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m) (dB)
1 |***2.484| 43.83 | Pk 32.3 -24 52.13 - 74 -21.87 | 334 121 \Y
2 |***2484| 454 Pk 32.3 -24 53.7 - - 74 -20.3 334 121 \Y
3 |***2484| 34 |VITR| 323 -24 42.3 54 -11.7 - - 334 121 \Y
4  |[***2484| 33.79 |VITR| 323 -24 42.09 54 -11.91 334 121 \Y

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

** _ indicates frequency in Taiwan NCC LP0002 Restricted Band

Pk - Peak detector
V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Test Focility: UL Morrisville 6 Moy &

419 16:48: 81
118 |
Radioted Emissions 3-Meters
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VERTICAL
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

RADIATED EMISSIONS

Frequency | Meter | Det | AT0072 |Amp/Cbl/Fitr/Pad|Corrected| Avg Limit |Margin|Peak Limit| PK |Azimuth|Height|Polarity
(GHz) |Reading| (dB/m) (dB) Reading | (dBuV/m) | (dB) |(dBuV/m) | Margin| (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
* *¥% 1593 | 48.1 | PK2 27.8 -22.2 53.7 - - 74 -20.3 225 191 \Y
* *¥% 1595 | 29.47 |VITR| 27.8 -22.2 35.07 54 -18.93 - - 225 191 \Y
* *% 4804 | 45.74 | PK2 34.2 -31 48.94 - - 74 -25.06 | 152 148 H
* *¥% 1804 | 38.02 |VITR| 34.2 -31 41.22 54 -12.78 - - 152 148 H
* *¥% 4804 | 42.53 | PK2 34.2 -31 45.73 - - 74 -28.27 | 250 101 \Y
* *¥% 4804 | 32.76 |VITR| 34.2 -31 35.96 54 -18.04 - - 250 101 \Y
* *¥%17.815| 33.13 | PK2 41.2 -20.8 53.53 - - 74 -20.47 | 251 198 \Y
* *%17.811| 22.36 |VITR| 41.2 -20.8 42.76 54 -11.24 - - 251 198 \Y
2.506 42.76 | PK2 32.4 -24.6 50.56 262 101 H
2.506 35.03 |VITR| 324 -24.6 42.83 262 101 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5
FCC ID: A94429638A

DATE: 2019-05-21
IC: 3232A-429638A

MID CHANNEL RESULTS

=Test Facility: UL Morrisville
=) T

& Moy 2419 12:94: 45

Rodioted Emissions 3-Meters

Froject Number: |2E44817
Client: Bose

Teat Location: S=5RC
Mode: 1Tx, BPFSK, Z2441HHz
Tested by: 17851

CdBul/md
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FCC Fert1SC 2.4GHz RSE.TST
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Rev 9.5 26 Cet 2016

HORIZONTAL

=Test Facility: UL Morrisville
=) T

& Moy 2419 12:94: 45

Rodioted Emissions 3-Meters

Froject Number: |2E44817
Client: Bose

Teat Location: S=5RC
Mode: 1Tx, BPFSK, Z2441HHz
Tested by: 17851

CdBul/md

Frequency (GHz)

BB Paf/fktn  Dwt/fg Tupe

FCC Fert1SC 2.4GHz RSE.TST

Famep Fio  FouprMode  Lael Aange 1) FEL/UEY Fafffiin  Dei/fug Type Serep Pla  oupnMode  Lobel

Rev 9.5 26 Cet 2816

VERTICAL

Page 60 of 69

UL LLC

12 Laboratory Dr., RTP, NC 27709; USA

TEL:(919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

RADIATED EMISSIONS

Frequency| Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| Avg Limit |Margin| Peak Limit PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)
* %% 1595| 47.99 | PK2 27.8 -22.2 53.59 - - 74 -20.41 | 225 193 %
* %% 1599 | 28.71 | VITR 27.8 -22.2 34.31 54 -19.69 - - 225 193 %
**x 4882 | 46.51 | PK2 34 -30.6 49.91 - - 74 -24.09 | 156 109 H
**x 4882 | 39.28 | VITR 34 -30.6 42.68 54 -11.32 - - 156 109 H
**x7322| 41.61 | PK2 35.7 -27.5 49.81 - - 74 -24.19 | 175 134 H
**x7323| 32,71 | VITR 35.7 -27.5 40.91 54 -13.09 - - 175 134 H
**x 4882 | 42,55 | PK2 34 -30.6 45.95 - - 74 -28.05 | 250 105 %
**x 4882 | 33.15 | VITR 34 -30.6 36.55 54 -17.45 - - 250 105 %
**x7323| 41.23 | PK2 35.7 -27.5 49.43 - - 74 -24.57 21 101 %
**x7323] 32,29 | VITR 35.7 -27.5 40.49 54 -13.51 - - 21 101 %
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TR - VB=1/Ton, where: Ton is packet duration
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

HIGH CHANNEL RESULTS

" Test Focility: UL Morrisville 6 Moy 2819 14:53:83
2 T T T 1
: Radioted Emissions 3-Meters
- Froject Number: |2E44817
185 Client: Bose
Teast Location: S=5RC
Mode: 1Tx, BPSK, 2483HHz
el Tested by: 17851
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REPORT NO: R12844817-E5 DATE: 2019-05-21
FCC ID: A94429638A IC: 3232A-429638A

RADIATED EMISSIONS

Frequency| Meter | Det AT0072 |Amp/Cbl/Fitr/Pad|Corrected| Avg Limit |Margin| Peak Limit PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB)

**x1597| 48.1 | PK2 27.8 -22.2 53.7 - - 74 -20.3 225 191 %
**x1593| 28.67 | VITR 27.8 -22.2 34.27 54 -19.73 - - 225 191 %
**x 496 | 4531 | PK2 34.1 -31 48.41 - - 74 -25.59 | 162 123 H
**x 496 | 37.31 | VITR 34.1 -31.1 40.31 54 -13.69 - - 162 123 H
**x744 | 43.03 | PK2 35.8 -27.8 51.03 - - 74 -22.97 | 183 169 H
**x744 | 33.52 | VITR 35.8 -27.8 41.52 54 -12.48 - - 183 169 H
**x 496 | 42.03 | PK2 34.1 -31.1 45.03 - - 74 -28.97 | 251 108 %
**x 496 | 32.01 | VITR 34.1 -31.1 35.01 54 -18.99 - - 251 108 %
**x744 | 42.22 | PK2 35.8 -27.8 50.22 - - 74 -23.78 | 220 101 %
**x744 | 32.59 | VITR 35.8 -27.8 40.59 54 -13.41 - - 220 101 %

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

** _ indicates frequency in Taiwan NCC LP0002 Restricted Band

PK2 - Maximum Peak

V1TR - VB=1/Ton, where: Ton is packet duration
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9.2. WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The measured data was
extrapolated from the test distance (3m) to the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to clearly show the relative levels of fundamental and
spurious emissions and demonstrate compliance with the requirement that the level of any
spurious emissions be below the level of the intentionally transmitted signal. The extrapolation
factor for the limits were 40*Log (test distance / specification distance).

ANTENNA- THREE ORIENTATIONS

Below 30MHz Data

Marker |Frequency| Meter |Det| AT0079 | Cbl Dist. Corrected Worst-Case | Azimuth |Antenna
i . FCC 15.209 |FCC15.209( FCC 15.209 .
(MHz) |Reading AF (dB) | Corr. Reading . . . Margin (Degs) Face
QP Limit AV Limit PK Limit
(dBuv) (dB/m) Factor |dB(uVolts/meter) (dB)
(dB) (dBuV/m) | (dBuV/m) | (dBuV/m)
7 .0174 45.26 | Pk 15.1 1 -80 -19.54 - 42.79 62.79 -62.33 0-360 Flat
1 .02755 44.17 | Pk 13.6 1 -80 -22.13 - 38.8 58.8 -60.93 0-360 On
4 .02944 43.58 | Pk 135 1 -80 -22.82 - 38.23 58.23 -61.05 0-360 Off
2 .15748 45.63 | Pk 10.7 1 -80 -23.57 - 23.66 43.66 -47.23 0-360 On
5 .1959 44.65 | Pk 10.7 1 -80 -24.55 - 21.76 41.76 -46.31 0-360 Off
8 .78512 32.7 Pk 10.8 1 -40 3.6 29.71 - - -26.11 0-360 Flat
3 1.21726 31.18 | Pk 11 2 -40 2.38 25.9 - - -23.52 0-360 On
6 1.21726 29.98 | Pk 11 2 -40 1.18 25.9 - - -24.72 0-360 Off
9 1.21726 28.81 | Pk 11 2 -40 .01 25.9 - - -25.89 0-360 Flat
Pk - Peak detector
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9.3. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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Below 1GHz Data

Marker | Frequency Meter | Det AT0074 AF Cbl/Amp |Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) | (cm)
(dBuv) (dBuVv/m)
1 83.976 51.48 Qp 11.8 -31.1 32.18 40 -7.82 156 235 H
2 96.0196 51.85 Pk 13.2 -31 34.05 43.52 -9.47 0-360 299 H
3 108.0502 47.2 Pk 16.6 -30.9 32.9 43.52 -10.62 0-360 399 H
4 119.9958 42.67 Pk 18.1 -30.8 29.97 43.52 -13.55 0-360 299 H
5 216.0021 50.24 Pk 15.5 -30.1 35.64 46.02 -10.38 0-360 102 H
6 240.0052 50.47 Pk 16.3 -30 36.77 46.02 -9.25 0-360 102 H
7 252.0068 48.3 Pk 16.3 -30 34.6 46.02 -11.42 0-360 102 H
8 264.0083 49.94 Pk 17.3 -29.9 37.34 46.02 -8.68 0-360 102 H
9 84.0315 43.54 Pk 11.8 -31.1 24.24 40 -15.76 0-360 101 Vv
10 119.9958 35.82 Pk 18.1 -30.8 23.12 43.52 -20.4 0-360 101 Vv
11 149.9235 42.12 Pk 17 -30.6 28.52 43.52 -15 0-360 101 Vv
Pk - Peak detector
QP — Quasi-peak detector
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9.4. WORST CASE 18-26 GHZ

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

Marker| Frequency | Meter | Det | ATO076 AF | Cbl/Amp |(Corrected| Average |Margin| Peak Limit |Margin [Azimuth|Height |Polarity
(GHz) |[Reading (dB/m) (dB) Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
(dBuv) (dBuV/m)| (dBuV/m)
1 [***19.524] 49.07 | Pk2 32.8 -38.8 43.07 - - 74 -30.93| 170 | 240 H
**x 19524 433 [VITR| 32.8 -38.8 37.3 54 -16.7 - - 170 | 240 H
2 [***22.109| 44.44 | Pk 333 382 39.54 54 -14.46 74 -34.46 | 0-360 | 299 H
4 [***19524] 493 |PK2 328 -38.8 433 - - 74 30.7 | 246 | 201 Vv
**x19524| 42.77 [VITR| 32.8 -38.8 36.77 54 -17.23 - - 246 | 201 Vv
6 |***23.09| 44.32 | Pk 33.7 375 40.52 54 -13.48 74 -33.48 | 0-360 | 151 Vv
5 21504 | 4552 | Pk 33.4 383 40.62 - - - - | 0360 | 201 Vv
3 25.285 | 42.78 | Pk 342 -36.5 40.48 - - - - | 0-360 | 299 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK2 - Maximum Peak
V1TR - VB=1/Ton, where: Ton is packet duration
Pk — Peak detector
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10. SETUP PHOTOS

Please refer to R12844817-EP4 for setup photos

END OF TEST REPORT
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