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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Wireless Headset
MODEL.: BL2L
SERIAL NUMBER: L-3, L4, L-5, L-6
DATE TESTED: 2019-03-06 to 2019-04-03
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: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

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 Suite 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 Suite Perimeter Park Dr.
[ Chamber A (ISED:2180C-1) |X| Chamber North (ISED:2180C-3)
[ ] chamber c 1SED:2180C-2) = [X] Chamber South (ISED:2180C-4)

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0 dB +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%

RF output power, conducted 1.3 dB (PK), 0.45 dB (AV)
RF output power, radiated (SAC) 4.52 dB
Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50 dB

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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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a left earbud of a wireless headset with a BT/BLE transceiver.

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 9.16 8.24
2402 - 2480 Enhanced DQPSK 8.68 7.38
2402 - 2480 Enhanced 8PSK 8.72 7.45

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
equivalent or worst case. Testing is based on these modes to showing compliance.
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an LDS antenna, with a maximum gain of O dBi.

5.4. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was:
BT firmware version 13944.
Audio firmware version 5360.
AppsO0 firmware version 1213.
Apps1 firmware version 1547165335.
The EUT driver software installed in the host equipment during testing was 97.0.0.0

The test utility software, BlueTest3, used during testing was 3.1.4
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT only transmits while battery powered therefore powerline conducted emissions were
not performed.

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

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle and high channels.

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.

All testing performed in GFSK and 8PSK modes. 8PSK mode represents DQPSK and is
considered equivalent or worst-case. Note — Power and Average Time of Occupancy were
performed in DQPSK mode.

Worst-case data rates/packet sizes were:
GFSK mode: DH5

DQPSK mode: 2-DH5
8PSK mode: 3-DH5
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCC ID
Laptop Lenovo T450 A2UQS NA
Debugger Qualcomm TRBI 200 N171219 NA
/O CABLES
I/O Cable List
Cable # o-f Connector Cable Cable
No Port | Identical Tvpe Tvpe Length Remarks
‘ Ports yp yp (m)
Single For testing purposes only. Connects to
1 le] 1 Hardwired g <im laptop through debugger for
strand : .
configuration.
5 DC 1 hardwired Single <am For testing purposes only. Provides DC
strand power.

SETUP DIAGRAMS

Please refer to R12663957L-EP9 for setup diagrams
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FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

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

Equipment

D Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
AT0072 Waveguide Horn ETS Lindgren 3117 2018-04-30 | 2019-04-30
Antenna, 1 to 18 GHz
Gain-Loss Chains
N-SACO03 Gain-loss string: 1- Various Various 2019-03-15 | 2020-03-15
18GHz
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2018-04-04 | 2019-04-04
SA0026 Spectrum Analyzer Agilent N9030A 2019-03-19 | 2020-03-19
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
SN 181562858 Environmental Meter | Fisher Scientific 14-650-118 2018-09-04 | 2020-09-04

Page 12 of 75

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: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

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

Eqmlrl)Dment Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
AT0079 Active Loop Antenna ETS-Lindgren 6502 2019-01-24 | 2020-01-31
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences IB3 2018-07-24 | 2019-07-24
Antenna Corp.
1-18 GHz
Double-Ridged
Waveguide Horn
AT0069 Antenna, 1 to 18 GHz ETS Lindgren 3117 2018-04-30 | 2019-04-30
18-40 GHz
AT0076 Horn Antenna, 18- ARA MWH-1826/B | 2018-11-08 | 2019-11-08
26.5GHz
Gain-Loss Chains
S-SACO1 Ga'”"osgoslf/l”ng: 0.009- 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-SAC03 18GHz Various Various 2019-03-13 | 2020-03-13
S-SACO04 Gain-loss string: 18- Various Various 2018-09-30 | 2019-09-30
40GHz
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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Test Equipment Used - Wireless Conducted Measurement Equipment

EqmlrlJDment Description Manufacturer Model Number Last Cal. Next Cal.
Agilent
81018 Spectrum Analyzer . E4446A 2018-04-12 | 2019-04-12
Technologies
SN 181474341 Environmental Meter | Fisher Scientific 15-077-963 2018-07-27 | 2020-07-27
76021 DC Regulated Power | CircuitSpecialist CSI3005X5 N/A N/A
Supply s.Com
76022 DC Regulated Power | CircuitSpecialist CSI3005X5 N/A N/A
Supply s.Com
1100504 Spectrum Analyzer Agilent. E4446A 2018-11-19 | 2019-11-19
Technologies
PWMO05 RF Power Meter Keysight N1912A 2018-04-25 | 2019-04-25
Technologies
Peak and Avg Power Kevsiaht
PWSO005 Sensor, 50MHz to ysight N1921A 2018-04-26 | 2019-04-26
Technologies
18GHz
MMO0165 True RMS Multimeter Agilent U1232A 2018-10-12 | 2019-10-31
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7. MEASUREMENT METHODS

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

Emissions 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

Qut-of-band emissions in restricted bands: ANSI C63.10-2013 Section 6.3-6.5 & 6.10.5
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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 2.87| 3.75 0.765( 76.5% 1.16 0.348
Bluetooth 8PSK 2.87| 3.75 0.765( 76.5% 1.16 0.348

DUTY CYCLE PLOTS

% Agilent 13:05:04 Mar 15, 2019 L Measure # Agilent 13:25:34 Mar 15, 2019 L Measure
APvaL3.2(018719),12015 / 49882, MOR-CONZ a M3 375 ms APY9.3.20010719),12015 / 48882, MOR-CON2 a Mkr3 375 msl
Ref 28 dBm #Atten 30 dB 0.821 dB Meas Off Ref 26 dBm #Atten 30 dB -0.027 dB Meas Off
#Peak ‘ #Peak |
Log 3R 1 3 Log 3R 1 3
Lo i Channel Power| Lo t Channel Power
dB/ dB/
Occupied BH Occupied BH
ACP ACP
#PPvg PRvg
Center 2.441 806 GHz Span @ Hz " " Center 2.441 800 GHz Span @ Hz " "
Res BH & MHz WEH SO iz Sweep 16 ms (1001 pro) || UM cg;ug Res BN § HHz WBH 5O Mz Swesp 10 ms (1001 prsy || W c;;::gﬁ
Marker Trace Type X Axis Amplitude Markar Trace Type # Axis Amplitude
1R 1y Time 1 ms -1.56 dBm 1R [¢5) Time 1ms -1.99 dBm
1 1y T 2.87 -8.85 dB 1 1) Ti 2.87 -A.18 dB
SE 1y T::z 1 :z -1.56 dBm Powerc%tDaFt 3; 1) T::z 1 :z -1.99 cBm Powercsctna';
Ja [&¥] Time .75 me 6.82 db Ja (65 Time 2.75 me -8.63 dB
More More
1 0f 2 1 af 2
| |
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FCC ID: A94BL2L IC: 3232A-BL2L
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 1-5% of the 20
dB bandwidth and 99% Occupied Bandwidth. The VBW is set to = RBW. The sweep time is
coupled.

RESULTS
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8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.954 0.876
Mid 2441 0.954 0.878
High 2480 0.954 0.873
# Agilent 12:58:42 Mar 15, 2019 L Measure 3 Agilent 13:07:13 Mar 15, 2919 L Measure
| |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Fres Meas Off|
Occupied Bandwidth Averages: 100 | Occupied Bandwidth Averagss: 100 |
Channel Power| Channel Power
APv9.3.2(0187193,12015 / 48882, MOR-COM2 APv9.3.2(018719),12015 / 40882, MOR-CON2
Ref 28 dBm #Htten 30 dB Ref 26 dBm #fAtten 30 dB
#Peak Dccupied BH #Peak Occupied BH|
Log Log
18 =% < 10 2 Pz
dB/ dB/
Offst [P ACPl | orse = 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 #UBH 91 kHz #Sween 100 ms (1001 prs) #Res BH 30 kHz #\JBH 91 kHz #Sweep 100 ms (1001 prs)
Power Stat Power Stat
Occupied Bandwidth Occ BW % Pur  93.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
875.6466 kHz x dB -20.00 dB 878.5230 kHz x dB -20.60 45
Transmit Freq Error  -26.682 kHz Po{g Transmit Freq Error  -26.216 kHz 1Hofrg
% dB Bandwidth 953.906 kHz 0 % dB Bandwidth 954.115 kHz i
| |
% Agilent 13:12:18 Mar 15, 2019 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APv9.3.2(910719),12015 / 40382, MOR-CONZ
Ref 2@ dBm #Htten 39 dB
#Peak Dccupied B
Lag
18 52 <
dB/
Offst ACP
11.1
dB . .
Multi Carrier
Center 2.430 808 GHz Span 2 Mz Power
#Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1081 pts) P s
ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
872.7539 kHz % dB -20.00 <B
Transmit Freq Error  -28.583 kHz lﬂofrg
% dB Bandwidth 953.744 kHz v

HIGH CHANNEL
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DATE: 2019-04-17
IC: 3232A-BL2L

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.691 0.774
Mid 2441 0.693 0.776
High 2480 0.69 0.772
¢ Agilent 13:20:10 Mar 15, 2019 L Measure 3 Agilent 13:29:42 Mar 15, 2919 L Measure
| |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Fres Meas Off|
Occupied Bandwidth Averages: 100 | Occupied Bandwidth Averagss: 100 |
Channel Power| Channel Power
APv9.3.2(0187193,12015 / 48882, MOR-COM2 APv9.3.2(018719),12015 / 40882, MOR-CON2
Ref 28 dBm #Htten 30 dB Ref 26 dBm #fAtten 30 dB
#Peak Dccupied BH #Peak Occupied BH|
Log Log
18 £ 18 . e
dB/ dB/
Offst ACP Offst ACP
11.1 11.1 r
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 #UBH 91 kHz #Sween 100 ms (1001 prs) ; s #Res BH 30 kHz #\JBH 91 kHz #Sweep 100 ms (1001 prs) p S
ower Stat ower Stat
Occupied Bandwidth Occ BW % Pur  93.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
774.1419 kHz x dB -20.00 dB 775.6608 kHz x dB -20.60 45
Transmit Freq Error  -22.988 kHz Po{g Transmit Freq Error  -23.621 kHz 1Hofrg
% dB Bandwidth 690.572 kHz 0 % dB Bandwidth 692.897 kHz i
| |
% Agilent 13:41:23 Mar 15, 2019 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off

Occupied Bandwidth

Averages: 100 I

Channel Power

APv9.3.2(810719),12815 / 48882, MOR-CON2

Ref 2@ dBm #Htten 39 dB
#Peak Occupied B
Lag
18 =
dB/
Offst ACP
11.1
dB . .
Multi Carrier
Center 2.438 080 GHz Span 2 HHz Povier
#Res BH 38 kHz #YBH 91 kHz #Sweep 100 ms (1081 pts) P s
ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
771.6821 kHz *dB -20.00 dB
Transmit Freq Error  -25.717 kHz lﬂofrg
% dB Bandwidth 639.786 kHz v

HIGH CHANNEL
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REPORT NO: R12663957L-E9 DATE: 2019-04-17

FCC ID: A94BL2L IC: 3232A-BL2L
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
(approx. 30% of the channel spacing) and the VBW is set to 300 kHz. The sweep time is
coupled.

RESULTS
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

8.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

%5 Agilent 14:89:33 Mar 15, 2019 L [ HMeasure |
APwa.3.200187190,12815 / 4R5882, MOR-CONZ a Merl 1.006 MH=z
Ref 26 dBm #Atten 30 dB az27 dB Meas Off
#Peak | |
Log W &
19 Channel Power
dB/
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
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

8.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

%5 Agilent 14:58:56 Mar 15, 2019 L [ HMeasure |
APwa.3.200187190,12815 / 4R5882, MOR-CONZ a Merl 1.006 MH=z
Ref 26 dBm #Atten 30 dB —-B.81 dB Meas Off
#Peak |
Log 1R
19 Channel Power
dB/ A
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
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REPORT NO: R12663957L-E9 DATE: 2019-04-17

FCC ID: A94BL2L IC: 3232A-BL2L
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 for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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REPORT NO: R12663957L-E9

FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

¥ Agilent 14:88:23 Mar 15, 2019 L Measure
APw9.3.20010719,126015 / 40582, MOR-CONZ
Ref 268 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11.1
dE Occupied BH
]}
-16.4
dBm
ACP
LafAw
ML 52 Multi Carrier
53 FChed Power
AA
£Ch: Power Stat
F Tun 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 14:86:21 Mar 15, 2819 L Measure
APw9.3.2(01A7193,12015 / 488582, MOR-CONZ
Ref 260 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/ al
Offst
11.1
dB Occupied BH
ACP
#PAvg
ML S2 Multi Carrier
33 FC Power
AR
£Ch: Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 30 MHz flore
#Res BH 300 kH=z #YEBH 300 kH=z Sweep 20 ms (1801 ptsd

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R12663957L-E9 DATE: 2019-04-17

FCC ID: A94BL2L IC: 3232A-BL2L
¥ Agilent 14:07:81 Mar 15, 2819 L [ Measure |
APw9.32.2¢(0160719,12015 / 488582, MOR-CONZ
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB ||
Dffst
11.1
dE Occupied BH
ACP
#PAvg
ML 32 Multi Carrier
33 FC Power
AR
£Cf: Power Stat
FTun 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 14:67:38 Mar 15, 2019 L Measure
APw9.3.20010719,126015 / 40582, MOR-CONZ
Ref 268 dBm Atten 20 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
Page 25 of 75
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: R12663957L-E9

FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

% Agilent 14:51:19 Mar 15, 2019 L Measure
APw9.3.20010719,126015 / 40582, MOR-CONZ
Ref 268 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
11.1
dE Occupied BH
]}
-16.8
dBm
ACP
LafAw
ML 52 Multi Carrier
53 FCM Power
AA
£Cf): Power Stat
FTun 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 14:29:41 Mar 15, 2819 L Measure
APw9.3.2(01A7193,12015 / 488582, MOR-CONZ
Ref 260 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/ P L]
Offst
11.1
dB Occupied BH
ACP
#PAvg
ML S2 Multi Carrier
33 FC Power
AR
e Power Stat
FTun CCDF
Swp
Center 2.415 88 GHz Span 30 MHz flore
#Res BH 300 kH=z #YEBH 300 kH=z Sweep 20 ms (1801 ptsd

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R12663957L-E9 DATE: 2019-04-17

FCC ID: A94BL2L IC: 3232A-BL2L
& Agilent 14:42:37 Mar 15, 2619 L | Measure |
APw9.32.2¢(0160719,12015 / 488582, MOR-CONZ
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB [ )]
Dffst
11.1
dE Occupied BH
ACP
#PAvg
ML 32 Multi Carrier
33 FC Power
AR
£Cf: Power Stat
FTun 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 14:49:28 Mar 15, 2019 L Measure
APw9.3.20010719,126015 / 40582, MOR-CONZ
Ref 268 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Offst
11.1
dE Occupied BH
WPhva ACP
ML 52 Multi Carrier
53 FC o S 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: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

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: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of :
Pulse Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.373 32 0.1194 0.4 -0.2806
DH3 1.629 16 0.2606 0.4 -0.1394
DH5 2.878 11 0.3166 0.4 -0.0834
Pulse NPul:Ir'Ist;esriﬁf Average Time Limit Margin
DH Packet | Width of Occupancy 9
(sec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.373 8 0.02984 0.4 -0.3702
DH3 1.629 4 0.06516 0.4 -0.3348
DH5 2.878 2.75 0.07915 0.4 -0.3209
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REPORT NO: R12663957L-E9

FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

Agilent 87:92:54 Mar 28, 2019 L Measure 4 Agilent B7:10:34 Mar 28, 2019 L Measure
APv9.3.2(010719),12015 / 48882, MOR-CONZ a Ml 3733 ps APv9.3.20010719),12015 / 40882, MOR-CONZ a Mkrl  1.629 ms
Ref 2@ dBm #Atten 30 dB 0.25 dB Meas Off| Ref 20 dBm #ftten 30 dB 0.84 dB Meas Off
#Peak #Peak
Log Log
L0 Channel P L8 Channel P
Yy o . annel Power| dB/ in . annel Power
L+ <& 2 L+3
Occupied BH Occupied BH
WPivg ACP “Pvs ACP
HL 52 Multi Carrier| L 52 Multi Carrier
33 4 Power 33 VS Power
AR AA
E%)n i Power Stat, g?ﬂ Power Stat,
CCDF CCDF]
Center 2.441 008 GHz Span © Az 1”‘0’{‘3 Center 2.041 066 GHz Span 0 Hz 1"‘0’{2
Res BH 1 MHz #UBH 1 MHz Sweep 441 ps (8001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (3001 pts)
| |
Agilent 87:13:48 Mar 28, 2019 L Measure 5 Agilent B7:04:52 Mar 28, 2019 L Measure
APv9.3.2(010719),12015 / 48882, MOR-CONZ a Mkrl  2.878 ms APv9.3.2(810719),12015 / 46882, MOR-CONZ
Ref 28 dBm #Atten 30 dB -0.83 dB Meas Off| Ref 26 dBm #ftten 30 dB Meas Off
#Peak #Peak
Log Lag
10 Channel Power| 10 ([[Channel Power
dB/ 1R 1 dB/
hi ol Offst
11.1
Occupied BH dB Occupied BH
ul}
6.1
dBm
ACP ACP)
#PAvg #PAvy
WL 52 Multi Carrier| vl sz Multi Carrier
$3 v Power| $3 FS Power|
AR AA
ﬁ:)n 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 3.349 ms (3001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 pts)
| |
% Agilent 87:11:84 Mar 28, 2019 L Measure 3 Agilent 87:15:16 Mar 28, 2019 L Measure
APv9.3.2(010719),12015 / 48882, MOR-CONZ APv9.3.2(810719),12015 / 46882, MOR-CONZ
Ref 28 dBm #Atten 30 dB Meas Off| Ref 26 dBm #ftten 30 dB Meas Off
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
Offst Offst
L | 11
dB Occupied BH dB Occupied BH
Dl ul}
6.1 6.1
dBm dBm
WPeivg ACP v ACP
vl 52 Multi Carrier| vl sz Multi Carrier
33 F Power| $3 FS Power|
AR AA
ﬁ?n Powercsctna; f%)n PowercSctDaFt
Center 2441 000 GHz Sman 0 11z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{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 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: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.5.2. 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 Normal Mode
2DH1 0.3745 32 0.11984 0.4 -0.28016
2DH3 1.626 16 0.26016 0.4 -0.13984
2DH5 2.874 11 0.31614 0.4 -0.08386

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.

UL LLC
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REPORT NO: R12663957L-E9

FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

% Agilent 07:28:32 Mar 28, 2019 L Measure % Agilent 07:31:36 Mar 28, 2019 L Measure
APv9.3.2(810719),120815 / 40382, MOR-CONZ a Mkrl 3745 ps APv9.3.2(919719),12815 / 48852, MOR-CONZ a Mkrl  1.626 ms
Ref 26 dBm #Atten 30 dB 9.31 dB Meas Off| Ref 28 dBm #Atten 38 dB -0.19 dB Meas Off
#Peak #Peak |
Log Log |
Le Channel P Lo Channel P
ey i | annel Power ey e . annel Power
2 )
Occupied BH Occupied BH
WPhivs ACP PR ACP
HLos2 Multi Carrier, L 52 Multi Carrier|
93 s Power 53 v Power,
AR AA
ﬁ?n iy i Powercsctna; f%)n PowercSctDaFt
| i i
|
Center 2.491 GUB Giz Span @ 1z 1”‘0’{3 Center 2.441 323 Gz Span B 1z 1"2{2
Res BH 1 MHz #YBH 1 MHz Sweep 481 ps (8061 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (8001 pts)
| |
% Agilent §7:34:21 Mar 28, 2019 L Measure % Agilent 07:29:58 Mar 28, 2019 L Measure
APv9.3.2(810719),120815 / 40382, MOR-CONZ a Mkrl  2.874 mg APv9.3.2(919719),12815 / 48852, MOR-CONZ
Ref 26 dBm #Atten 30 dB 9.16 dB Meas Off| Ref 28 dBm #Atten 38 dB Meas Off
#Peak #Peak |
Log Lag |
Le Channel Power| 1o | Channel Power
dB/ 1 1 dB/
i Offst
11.1
Occupied BW dB Occupied BH
uj
5.6
dBm
WPhivs ACP “PRug ACP
HLos2 Multi Carrier, vl s2 Multi Carrier|
93 s Power $3 F Power,
AR AA
ﬁ?n Powercsctna; f%)n PowercSctDaFt
Center 2.491 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 3.44 ms (8001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1801 prs)
| |
3% Agilent 67:32:08 Mar 28, 2619 L Measure 4% Agilent 07:34:56 Mar 28, 2019 L Measure
APv9.3.2(016719),12015 / 40852, MOR—CONZ APV9.3.20016719),12015 / 40362, MOR-CONZ
Ref 28 dBm #Atten 30 dB Meas Off Ref 28 dBm #Atten 30 dB Meas Off
#Peak #Peak ]
Log Log |
L Channel Power| Lo I Channel Power
dB/ dB/
Offst Offst
11.1 11.1
dB Occupied BH dB Occupied BH
ol o |
5.7 5.8
dBm dBm
WPl ACP Py ACP
vl 82 Multi Carrier, v 82 Multi Carrier|
83 FS Power 83 F Power|
AR AA
ﬁ?n Power Stat E%)ﬂ Power Stat
CCDF CCDF]
Center 2.441 068 GHz Span @ iz horel | |cencer 2.aat am Gtz Span 8 Az Jtore
Res BH 1 MHz #BH 1 MHz Sweep 3.16 5 (1801 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1091 pts)
| |

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 2DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 2DH5

Page 32 of 75

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: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.5.3. 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 Normal Mode
3DH1 0.377 32 0.12064 0.4 -0.2794
3DH3 1.627 16 0.26032 0.4 -0.1397
3DH5 2.874 11 0.31614 0.4 -0.0839

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: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

% Agilent 87:18:13 Mar 28, 2019 L Measure 3 Agilent B7:21:56 Mar 28, 2019 L Measure
APvI.3.2(B1087193,12615 / 408882, MOR-CON2 a Mkrl 3766 ps APuS.3.2(016719),12015 / 48882, MOR-CON2 a Mkrl  1.627 ms
Ref 28 dBm #Atten 30 dB 0.22 dB Meas Off| Ref 26 dBm #ftten 30 dB 9.89 dB Meas Off
#Peak #Peak
Log Log
1o Channel Power| 10 Channel Power
dB/ dB/
iE é Occupied BH 1{ B Occupied BH
WPrivg ACP “Fhiv ACP
WL 52 Multi Carrier| 152 Multi Carrier
$3 v Power| 338 Power|
AR AA
ﬁ?ﬂ i i 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 521 ps (8001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 2 ms (8001 pts)
| |
i Agilent 87:24:57 Mar 28, 2019 L Measure ¥ Agilent 07:19:22 Mar 28, 2019 L Measure
APw9.3.2(010719),12015 / 48882, MOR-CONZ a Mkrl  2.874 ms APv9.3.2(010719),12015 / 40882, MOR-CONz
Ref 28 dBm #Htten 30 dB 087 dB Meas Off| Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
L Channel Power| 1a ' ' Channel Power
dB/ 1R 1 dB/
¢ © Offst
11.1
Occupied BW dB Occupied BH
Dl
5.7
dBm
ACP ACP
#PAvg #PHvgy
HL 52 Multi Carrier vl 52 Multi Carrier,
53 v Power| S3FS Power|
AR AA
ﬁ?n Powerc%tna; ﬁ[j)n PowerCSCtDaFt
Center 2441 G0 GHz Span © Hz 1”‘0’{3 Center 2.041 06D GHz Span @ Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.456 ms (G001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 07:22:27 Mar 28, 2019 L Measure 5 Agilent 87:25:46 Mar 28, 2019 L Measure
APw9.3.2(010719),12015 / 48882, MOR-CONZ APv9.3.2(810719),12015 / 40882, MOR-CONZ
Ref 28 dBm #Htten 30 dB Meas Off| Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 I llchannet P
Yy annel Power| 4B/ annel Power
Offst Offst
111 111 | [
dB Occupied BW dB Occupied BH
Dl [
5.7 56
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 — 3DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH5
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REPORT NO: R12663957L-E9 DATE: 2019-04-17

FCC ID: A94BL2L IC: 3232A-BL2L
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 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a peak reading of power.

RESULTS
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17

IC: 3232A-BL2L

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: [12015/40882
Date: 2019-03-06
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.73 30 -21.27
Middle 2441 9.16 30 -20.84
High 2480 8.63 30 -21.37
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REPORT NO: R12663957L-E9

FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: [12015/40882
Date: 2019-03-06
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.15 30 -21.85
Middle 2441 8.68 30 -21.32
High 2480 8.26 30 -21.74
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: [12015/40882
Date: 2019-03-06
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.21 30 -21.79
Middle 2441 8.72 30 -21.28
High 2480 8.11 30 -21.89
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REPORT NO: R12663957L-E9 DATE: 2019-04-17

FCC ID: A94BL2L IC: 3232A-BL2L
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 10.5 dB (including 10 dB pad and 0.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Page 39 of 75

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: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: |12015/40882
Date 2019-03-06
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.65
Middle 2441 9.01
High 2480 8.54
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.7.1. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: [12015/40882
Date 2019-03-06
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.95
Middle 2441 8.55
High 2480 8.05
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: |12015/40882
Date 2019-03-06
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 7.99
Middle 2441 8.52
High 2480 7.95
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 815.247 (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: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

% Agilent 12:59:54 Mar 15, 2019 L Measure # Agilent 13:01:16 Mar 15, 2019 L Measure
APv9.3.2(810719),12015 / 49332, MOR-CONZ Mkrl 2,462 145 GHz APvS.3.2(016719),12015 / 40882, MOR-CONZ Mkrd 25.877 GHz
Ref 20 dBm #Atten 30 dB 8.82 dBm Heas Off Ref 38 dBm #fitten 40 dB —23.185 dBm Meas Off
#Peak T #Peak ‘
Log =1 Log 1
10 10
ey Channel Power| 4B/ Channel Power
Dffst 0ffst
1.1 1.1
dB Occupied BW dB PS Occupied BH
Dl 1] 2 2 VY
—11.2 e e -11.2 S
dBm dBm
WPiivg ACP “PFiv 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 prsy || 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 2.482 145 GHz 8.82 dBnm 1 (&5 Frag 2.482 GHz 8.82 dBm
2 [¢5) Fre 2.488 AEA GHz -48.18 dBm 2 (&5} Fre 4.884 GHz -41.15 dBm
3 1) Frgg 2.394 BHA GHz -47.82 dBm Powerc%tnag 3 (5] Fre; 7.286 BHz -38.52 dBm PowercsctnaFt
4 [&¥] Freg 25,877 BHz -28.18 dBm
More More
1of 2 1of 2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent 13:67:57 Mar 15, 2019 L Measure 4 Agilent 13:98:59 Mar 15, 2919 L Measure
APv9.3.2(010719),12015 / 48882, MOR-CONZ Mirl 2.441 135 GHz APv9.3.20010719),12015 / 40882, MOR-CONZ Mkrd  25.081 GHz|
Ref 20 dBm #Atten 30 dB 9.35 dBm Meas Off| Ref 38 dBm #ftten 40 dB —-28.467 dBm Meas Off
#Peak #Peak [
Log it Log 1
L0 Channel P Lo Channel P
ey annel Power &b/ annel Power,
Offst Offst
11.1 11.1
dB Occupied BW dB - Occupied BH
o ol S o
-10.6 -18.6 pml
dBm dBm
ACP ACP
#PAvg #PAvg
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
£t P W i S
) Power Stat req - = ~41.28 dEm Power Stat
FTun 3 1) F 7.323 GH -37.51 dB
Swp CCDF| 1 1y F:; 25,881 EH; -28.47 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 13:12:58 Mar 15, 2019 L Measure ¥ Agilent 13:14:93 Mar 15, 2019 L Measure
APv9.3.2(010719),12015 / 48882, MOR-CONZ Mkrl 2.486 148 GHz APv9.3.2(810719),12015 / 46882, MOR-CONZ Mkrd  25.281 GHz|
Ref 28 dBm #Atten 30 dB 8.72 dBm Meas Off| Ref 38 dBm #ftten 49 dB —26.608 dBm Meas Off|
#Peak T #Pealk ‘
Log £ Log :
18 18
ey Channel Power| B/ Channel Power
Offst Offst
111 11 n
dB Occupied BH dB > |ll Occupied BH
ol Fe i] i = 'y
“11.3 [ —11.3 [ oGl g
dBm dBm
ACP ACP
#PAvg #PAvy
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 ns (1001 pis) || IO c:;:;g #Res BH 100 kHz WEH 300 K4z Sweep 2.482 5 (8192 proy || IO c:;::::
Marker  Trace Typa ¥ fis Fnplitude Marker  Trace Type ¥ fxie Amplitude
1 [¢5) Freq 2.488 148 GHz 8.72 dBm 1 1y Freq 2.488 GHz 7.81 dBm
2 1) Fi 2.487 955 GH: -47.41 dB 2 1y F 4,966 GH: -41.48 dB
3 1 FES 2.483 o8 EH; -5L.77 dB: Powerc%tna; 3 (e8] F:S 7.448 EH; -39.83 dEm PowercsctDaFt
4 o Frag 25.201 BHz ~26.1 dEm
More More
1 of 2 1 of 2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent 14:11:52 Mar 15, 2919 L Measure 3 Agilent 14:13:33 Mar 15, 2019 L Measure
APYS.3.2(0187197,12015 / 40682, MOR—CONZ Mkrl 2,402 145 GHz APv9.3.2(010719),12615 / 40882, MOR—CONZ Mkrl 2,476 009 GHz
Ref 28 dBn #Mtten 30 dB 8.97 dBm Meas Off Ref 20 dBm sAtten 30 dB 8.69 dBm Meas Off
#Peak A | #Peak
Log Log
10 Channel Power 10 Channel Power|
4B/ dB/
Offst Offst
111 11
dB Occupied BH dB Occupied BH
u} ]
B e e e -11.3
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
1 (5] Freq 2,482 145 GHz 8.97 dBm 1 1) Freq 2,476 BHA GHz 8.69 dBm
2 [&¥] Fi 2,408 888 GH. -48.66 dB 2 (69 Fi 2.485 B30 GH, -48.19 dB
3 (&5 F::E 2.394 360 GH; -47.28 dEx PowercSctDaFt 3 (&5 F:zg 2.483 508 EH; -51.24 dB: Powerc%t;;
More More
1 of 2 1 0f 2
| |
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING

# Agilent 13:22:16 Mar 15, 2019 L Measure #: Agilent 13:23:25 Mar 15, 2019 L Measure
APv9.3.2(810719),12015 / 49332, MOR-CONZ Mkrl 2,461 965 GHz APvS.3.2(016719),12015 / 40882, MOR-CONZ Mkrd 25.108 GHz
Ref 20 dBm #Atten 30 dB 8.45 dBm Heas Off Ref 38 dBm #fitten 40 dB —27.431 dBm Meas Off
#Peak < #Peak ‘
Log Log 1
10 10
ey Channel Power| 4B/ Channel Power
Dffst 0ffst
1.1 1.1 -
dB Occupied BW dB P Occupied BH
] Dl 2 & T
-11.5 e -11.5 S
dBm dBm
WPiivg ACP “PFiv 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 prsy || 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 2.481 965 GHz 8.45 dBnm 1 (&5 Frag 2.482 GHz 8.38 dBm
2 [¢5) Fre 2.488 AEA GHz -508.76 dBm 2 (&5} Fre 4.884 GHz -41.68 dBm
3 1) Frgg 2.399 535 GHz -46.65 dBm Powerc%tnag 3 (5] Fre; 7.286 BHz -36.83 dBm PowercsctnaFt
4 [&¥] Freg 25,188 BHz -27.43 dBm
More More
1of 2 1of 2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent 13:38:17 Mar 15, 2019 L Measure 4 Agilent 13:35:52 Mar 15, 2919 L Measure
APv9.3.2(010719),12015 / 48882, MOR-CONZ Merl 2.448 970 GHz APv9.3.20010719),12015 / 40882, MOR-CONZ Mkrd  25.238 GHz|
Ref 20 dBm #Atten 30 dB 5.96 dBm Meas Off| Ref 38 dBm #ftten 40 dB —-27.648 dBm Meas Off|
#Peak | #Peak [
Log Log i
L0 Channel P Lo Channel P
ey annel Power -y annel Power
Offst Offst
11.1 11.1
dB Occupied BW dB Occupied BH
ol ol HP i
118 —11.0 e st
dBm dBm
ACP ACP
#PAvg #PAvg
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
£ 1 1y Freq 2.441 GHz 8.97 dBm
: Power Stat 2 i Frag 4,852 BHz -38.57 dim Power Stat
FTun 3 1) F 7.323 GH -38.32 dB
Swp CCDF| 1 1y F:; 25.238 EH; ~27.E5 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)
| |
i Agilent 13:42:00 Mar 15, 2013 L Measure 3 Agilent 13:45:18 Mar 15, 2019 L Measure
APv9.3.2(010719),12015 / 48882, MOR-CONZ Mkrl 2.479 975 GHz APv9.3.2(810719),12015 / 46882, MOR-CONZ Mkrd  25.965 GHz|
Ref 28 dBm #Atten 30 dB 8.17 dBm Meas Off| Ref 38 dBm #ftten 49 dB -27.658 dBm Meas Off|
#Peak 1 #Peak ‘
Log Log Py
18 18
ey Channel Power| B/ Channel Power
Offst Offst
11.1 11.1
dB Occupied BH dB o Occupied BH
] ul} 2 - VY
2113 frrme -118 i 3
dBm dBm
ACP ACP
#PAvg #PAvy
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 ns (1001 pis) || IO c:;:;g #Res BH 100 kHz WEH 300 K4z Sweep 2.482 5 (8192 proy || IO c:;::::
Marker  Trace Typa ¥ fis Fnplitude Marker  Trace Type ¥ fxie Anplitude
1 [¢5) Freq 2.479 975 GHz 8.17 dBm 1 1y Freq 2.488 GHz 8.85 dBm
2 1) Fi 2.488 BEA GH: -48.36 dB 2 1y F 4,966 GH: -42.41 dB
3 1 F:z: 2.483 o8 EH; -52.69 dB: Powerc%tna; 3 (e8] F:a 7.440 EH; -38.48 dEm PowercsctDaFt
4 o Frag 25865 BHz 27,55 dEm
More More
1 of 2 1 of 2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

3 Agilent B7:42:45 Mar 18, 2919 L Measure 3% Agilent 87:54:98 Mar 18, 2019 L Measure
APYS.3.2(0187197,12015 / 40682, MOR—CONZ Mkrl 2,406 135 GHz APv9.3.2(010719),12615 / 40882, MOR—CONZ Mkrl 2,476 975 GHz
Ref 28 dBn #Mtten 30 dB 5.9 dBm Meas Off Ref 20 dBm sAtten 30 dB 8.05 dBm Meas Off
#Peak ra #Peak 1
Log Log
10 10
B/ Channel Power| & | Channel Power
Offst Offst
111 11
dB B Occupied BH dB Occupied BH
u} ° ] &
-11.5 o S ~12.0 s -
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 ¥ fixis Amplitude Marker  Trace Type X fxis Amplitude
(5] Freq 2,486 135 GHz 8.49 dBm 1 1) Freq 2,476 975 GHz 8.65 dBm
2 [&¥] Fi 2,408 888 GH. -48.88 dB 2 (69 Fi 2.485 998 GH, -47.25 dB
3 (&5 F::E 2,398 980 GH; -44.94 dEx PowercSctDaFt 3 (&5 F:EE 2.483 508 EH; -58.79 dB: Powerc%tna;
More More
1 of 2 1 0f 2
|
Page 47 of 75
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: R12663957L-E9

FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

9. RADIATED TEST RESULTS

LIMITS

FCC 815.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Freguency Range Field Strength Limit Field Strength Limit
(MH2) (uv/im)at3m (dBuV/m) at 3m
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 200 Hz for measurements
from 9kHz to 150kHz, 9kHz for measurements from 150kHz to 30 MHz and 100 kHz for peak
detection measurements or 120 kHz for quasi-peak detection measurements from 30-1000
MHz. Peak detection is used unless otherwise noted as quasi-peak.

For pre-scans from 1-18 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is
set to 30 KHz for peak measurements.

For final measurements from 1-18 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements. For average measurements, a duty cycle
correction was subtracted from the 4MH. Refer to the KDB 558074 D01 15.247 Meas Guidance
v05r02 section below for further explanation.

For scans above 18 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz.

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.
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

3D antenna use - For below 30MHz testing, investigation was done on three antenna
orientations (parallel, perpendicular, and ground-parallel).

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.

Note — For this test program, Peak detection was used. The DCCF was then subtracted from
the peak value. The DCCF was calculated based on the worst case on-time when the device
transmits DH5 packets and operates on 20 channels (5/1600 s per hop = 3.125 ms per
channel). In this mode, the device will have a maximum of 2 hops on a channel in 100ms or 2x
3.125 ms = 6.25 ms on any channel. Therefore, 20log (6.25 / 100) = - 24dB.
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

9.1. TRANSMITTER ABOVE 1 GHz

9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

- Teat Focil i.+_-_| uL i':c-r.r iaville 26 Mor 28109 22:36: 24
"
185
8s ] I}
- [ |
A
B |
o |
- [k
" Ll Lk -3 St _‘.P‘ \M‘
45 E i1
S R - a2 ——
21 2. a1
Marker|Frequency| Meter | Det | ATO072 |Amp/Cbl/Fitr/Pad| DC |Corrected| Average | Avg |PeakLimit| PK [Azimuth|Height|Polarity|
(GHz) |Reading AF (dB) Corr | Reading Limit |[Margin| (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB/m) (dB) |(dBuV/m)| (dBuV/m)| (dB) (dB)
1 *2.39 | 4032 | Pk 32 -24.5 0 47.82 - 74 -26.18 | 194 153 H
*2.39 | 4032 | Pk 32 -24.5 -24 23.82 54 -30.18 - 194 153 H
2 *2.383 | 43.57 | Pk 32 -24.5 0 51.07 - 74 -22.93 | 194 153 H
*2.383 | 43.57 | Pk 32 -24.5 -24 27.07 54 -26.93 194 153 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12663957L-E9

FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

VERTICAL RESULT

Beky

Marker|Frequency| Meter | Det | ATO072 |Amp/Cbl/Fitr/Pad| DC |Corrected| Average | Avg |PeakLimit| PK [Azimuth|Height|Polarity|
(GHz) |Reading AF (dB) Corr | Reading Limit |[Margin| (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB/m) (dB) |(dBuV/m)| (dBuV/m)| (dB) (dB)
1 *2.39 41.5 Pk 32 -24.5 0 49 - - 74 -25 93 107 \Y
*2.39 41.5 Pk 32 -24.5 -24 25 54 -29 - 93 107 \Y
2 *2.388 | 43.27 | Pk 32 -24.5 0 50.77 - 74 -23.23 93 107 \%
*2.388 | 43.27 | Pk 32 -24.5 -24 26.77 54 -27.23 93 107 \%

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

Pk - Peak detector
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| 20 Test Facility: UL Morrisville 26 Mar 2819  22:81:51
Restricted Bondedge
115}
185
a5 A
I
85 [
- || |
@ I
= ) | 4
B5} i 4 E i i E i
- D A . Limit CdB
w Ml Al R WPTFESP TN Y PR PETRR TR WA UWR A | R SR OPL A TP TR WV R CYUTRIIE TP (X NS FPRYOLR T 0
45 : : ; e :
VAN - S S S S i ]
2.96 ' ' ) ' 8. 3MHz/ ) ' ) ) 2.563
Frequency (GHz)
Forgn (BHEY L] ™) Fla Wapolok Lobal | Fongs (G e Fefiittn  Dotiig Toom e Fia  WapaiFods Label
[EXTEE IHI-Eel)/. seciiuta) B0BE  MRKH terizontal i g mar 1 ) H

Marker|Frequency| Meter | Det | AT0072 |Amp/Cbl/Fltr/Pad| DCCorr | Corrected | Average | Avg |PeakLimitl PK [Azimuth|Height|Polarity|
(GHz) |Reading AF (dB) (dB) Reading Limit [Margin|(dBuV/m)|Margin| (Degs) | (cm)
(dBuVv) (dB/m) (dBuV/m) |(dBuV/m)| (dB) (dB)
1 *2.484 | 42.97 | Pk 324 -24.3 0 51.07 - - 74 -22.93| 191 274 H
*2.484 | 42.97 | Pk 324 -24.3 -24 27.07 54 -26.93 - - 191 274 H
2 *2.484 | 46.47 | Pk 324 -24.3 0 54.57 - - 74 -19.43 | 191 274 H
*2.484 | 46.47 | Pk 324 -24.3 -24 30.57 54 -23.43 - - 191 274 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

VERTICAL RESULT

| 20 Test Facility: UL Marrisville 26 819 22:17:42
115
185
85
i
_ ]
5 .
o
.46 9. 3M 563
Frequency
Fiorge (Hz) Pl Bl / 3 Type Sunep Fla  Wapofok  Lebal | Rongs (e ] Fisk 4 T fe— Pra  Fapafode Lokel
Marker|Frequency| Meter | Det | ATO072 |Amp/Cbl/Fitr/Pad| DC |Corrected| Average | Avg |PeakLimit| PK [Azimuth|Height|Polarity|
(GHz) |Reading AF (dB) Corr | Reading Limit |[Margin| (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB/m) (dB) |(dBuV/m)| (dBuV/m)| (dB) (dB)
1 *2.484 | 441 Pk 324 -24.3 0 52.2 - - 74 -21.8 150 132 \Y
*2.484 | 441 Pk 324 -24.3 -24 28.2 54 -25.8 - 150 132 \Y
2 *2.484 | 4538 | Pk 324 -24.3 0 53.48 - 74 -20.52 | 150 132 \%
*2.484 | 4538 | Pk 324 -24.3 -24 29.48 54 -24.52 150 132 \%

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

Pk - Peak detector
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

Test Focility: UL Morriavil le

115

Fraject Number:

Radioted Emissions 3

26 Mor 2B19 18:38:85

Meters

12663957

185+ " Client: Bose
Test Location: N-SAC
Hode: Tx, BT GFSK, 2482 MHz
o5 | Tested by 46726
L RSO USUOUSUUOUSUUUUSUUUSUSUUSUSUUUSS SUSSSRUOION UUSSSSSURUSS SUUUOSSSOUSUS SUSSUUSSSOSS NUUUSUURS SUUUSSUUUS SOUUUSNE JOUSUU S NSO
7 OSSOSO GOSN OUSUUUUUUON [SUUUOU OO SOOI SOVUOUUUUUUUUUR: OUOUUOUUUE SUUUUUUN SUUUSSOE NOSSOROS OSSO SOOOOO OO OO
E
e O S
=}
-

Frequency (GHz)

Frae (B2 FEREY Fef/fctn Dot Tupe ) Pta  Wopa/foc  Label Tonge (2] LI
Hi-GE)F3d 187713 B Par vl Tnsectiutol GEBE  HAH ) | HE=5d3) 738

el hitr Detiog Tupe

) s Fpfok Lol

CC Part15C 2.46Hz RSE.

HORIZONTAL

Rev 9.5 26 Cct 2016

26 Mor 2B19

VERTICAL

11 Test Facility: UL Morrisville 18:38:85
> . . .
Radiated Emissions I-Meters
) Froject MHumber: 12663957
185+ ““IClient: Bose
Test Location: N-SAC
Mode: Tx, BT GFSK, 2482 MHz
a5 | Tested by 46726
33 ...................................................................................................................................................................................
SO OO OO RSO O SO OO OOt OO JOUO Ut SOOUOS OSSO OOt SOOUOU: SO OO OSSO
E
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-
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25 i S W S S S WU MU S ——
izl 18
Frequency (GHz)
Roree |B2) LB Fefffetn  Drtifng Type Surep Fts  Wapsfac  Lobel Aonge Gbz) LT Bl ffitn Detifeg e Sares Fis  Fapafod  Lael
CC Part15C 2.4GHz RSE.TST Rev 9.5 26 Cct 2016
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

RADIATED EMISSIONS

Markers [Frequency| Meter | Det [AT0072 AF| Amp/Cbl/ |DC Corr (dB)(Corrected| Avg Limit | Avg |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) |Reading (dB/m) | Fltr/Pad Reading |(dBuV/m)|Margin |(dBuV/m)| (dB) (Degs) | (cm)
(dBuVv) (dB) (dBuV/m) (dB)
1 *2.709 37 PK-U 32.4 -23.9 0 45.5 - - 74 -28.5 262 227 H
*2.709 37 PK-U 32.4 -23.9 -24 21.5 54 -32.5 - - 262 227 H
6 *2.699 | 36.97 | PK-U 32.5 -23.9 0 45.57 - - 74 -28.43 152 390 \Y%
*2.699 | 36.97 | PK-U 32.5 -23.9 -24 21.57 54 -32.43 - - 152 390 \Y
2 *4.804 | 49.78 | PK-U 34.1 -31.6 0 52.28 - - 74 -21.72 250 314 H
*4.804 | 49.78 | PK-U 34.1 -31.6 -24 28.28 54 -25.72 - - 250 314 H
5 *12.009 | 36.9 | PK-U 38.7 -25.6 0 50 - - 74 -24 105 133 H
*12.009 | 36.9 | PK-U 38.7 -25.6 -24 26 54 -28 - - 105 133 H
7 *4.804 | 51.01 | PK-U 34.1 -31.6 0 53.51 - - 74 -20.49 149 400 Y
*4.804 | 51.01 | PK-U 34.1 -31.6 -24 29.51 54 -24.49 - - 149 400 Y
10 *12.011 | 38.28 | PK-U 38.7 -25.6 0 51.38 - - 74 -22.62 335 227 \Y
*12.011 | 38.28 | PK-U 38.7 -25.6 -24 27.38 54 -26.62 - - 335 227 \Y
3 7.206 47.86 Pk 35.6 -30 0 53.46 - - - - 0-360 102 H
8 7.206 44,71 Pk 35.6 -30 0 50.31 - - - - 0-360 102 \Y
4 9.607 31.98 Pk 36.9 -28 0 40.88 - - - - 0-360 102 H
9 9.608 34.78 Pk 36.9 -28 0 43.68 - - - - 0-360 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - Maximum Peak
Pk - Peak detector
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

MID

CHANNEL RESULTS

11 Test Facility: UL Morrisville 26 Mor 2B19 19:51:39
) - -
Radiated Emissions I-Meters
. Froject Mumber: 12663957
] B reeemsvems oo o e e e e 1o Bose
Test Lozation: M-SAC
Hode: Tx, BT GFSK, 2441 MHz
o WSSOSO USROS SO Tested by: 46726
z
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=] 18
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11 Test Facility: UL Morrisville 26 Mor 2B19 19:51:39
5 . .
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VERTICAL
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

RADIATED EMISSIONS

Markers| Frequency | Meter | Det | AT0072 AF | Amp/Cbl/ | DC Corr | Corrected | Avg Limit| Avg |Peak Limit| PK Margin | Azimuth | Height |Polarity)|
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading |(dBuV/m)|Margin|(dBuV/m) (dB) (Degs) | (cm)
(dBuVv) (dB) (dBuv/m) (dB)
1 * *¥% 4,88 42.78 | PK-U 34.1 -31.3 0 45.58 - - 74 -28.42 326 106 H
*** 488 | 42.78 | PK-U 34.1 -31.3 -24 21.58 54 -32.42 - - 326 106 H
2 **% 7319 | 50.52 | PK-U 35.6 -29.2 0 56.92 - - 74 -17.08 211 115 H
***7319 | 50.52 | PK-U 35.6 -29.2 -24 32.92 54 -21.08 - - 211 115 H
3 ***¥906 | 38.74 | PK-U 36.3 -28.4 0 46.64 - - 74 -27.36 359 291 H
***¥906 | 38.74 | PK-U 36.3 -28.4 -24 22.64 54 -31.36 - - 359 291 H
5 * ** 4,88 44.6 | PK-U 34.1 -31.3 0 47.4 - - 74 -26.6 355 384 \Y
* ** 4,88 446 | PK-U 34.1 -31.3 -24 23.4 54 -30.6 - - 355 384 \Y
6 *¥**%7319 | 49.91 | PK-U 35.6 -29.2 0 56.31 - - 74 -17.69 249 104 \Y
**%7319 | 49.91 | PK-U 35.6 -29.2 -24 32.31 54 -21.69 - - 249 104 \Y
7 **%9,053 | 38.48 | PK-U 36.3 -28.4 0 46.38 - - 74 -27.62 358 337 \Y
* *%9053 | 38.48 | PK-U 36.3 -28.4 -24 22.38 54 -31.62 - - 358 337 \Y
4 9.76 31.65 Pk 37 -27.2 0 41.45 - - - - 0-360 103 H
8 9.76 33.46 Pk 37 -27.2 0 43.26 - - - - 0-360 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
Pk - Peak detector
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

HIGH CHANNEL RESULTS

~Test Facility: UL Morriavil le 26 Mor 2819 26 :48: 88
5 - . . : )
Radiated Emissions I-Meters
i Froject Mumber: 12663957
Test Lozation: M-SAC
Mode: Tx, BT GFSK, 24BE MHz
Db reee| Tooted bt 46726

AL md

Cofic

Frequency (GHz)

Frae (B2 FEREY Fef/fctn Dot Tupe ) Pta  Wopa/foc  Label Tonge (2] LI el hitr Detiog Tupe S Fia  Fwpufok Lol
Hi-6aEir3@  187/13 Eé/Par AvalRMS]  ut GEBE  HaH ] b5 I BI/E PERCFar iegiRAS)  fut B Mk or zort

HORIZONTAL

~Test Facility: UL Morriavil le 26 Mor 2819 26 :48: 88
5 - . . : )
Radiated Emissions I-Meters
i Froject Mumber: 12663957
Test Lozation: M-SAC
Mode: Tx, BT GFSK, 24BE MHz
D5 | Tosted byt 46726

AL md

Cofic

Frequency (GHz)

Farae (B2 LB Fef/fztn Dot Tupe ) Pta  Wopafom  Label Tonge (2] L el hitr Deting Tupe s Fia  Fpufok Lol

VERTICAL
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17

IC: 3232A-BL2L

RADIATED EMISSIONS

Markers|Frequency| Meter | Det | ATO072 |Amp/Cbl/Fltr/Pad| DC |[Corrected|Avg Limit| Avg Peak PK |Azimuth|Height|Polarity
(GHz) |Reading| AF (dB) Corr | Reading |(dBuV/m)|Margin| Limit |Margin| (Degs) | (cm)
(dBuv) (dB/m) (dB) |(dBuv/m) (dB) |(dBuv/m)| (dB)
1 * x*1.584| 38 PK-U| 27.8 -24.6 0 41.2 - - 74 -32.8 10 135 H
* %% 1584| 38 PK-U| 27.8 -24.6 -24 17.2 54 -36.8 - - 10 135 H
5 * **1.539| 36.21 |PK-U 28 -24.7 0 39.51 - - 74 -34.49 49 186 \
* *¥*1.539| 36.21 |PK-U 28 -24.7 -24 15.15 54 -38.85 - - 49 186 \%
2 *¥*¥* 496 | 43.77 |PK-U| 34.1 -32.3 0 45.57 - - 74 -28.43 278 391 H
*¥**¥496| 43.77 |PK-U| 34.1 -32.3 -24 21.57 54 -32.43 - - 278 391 H
3 * *%7439| 51.84 |PK-U| 35.6 -29.2 0 58.24 - - 74 -15.76 34 103 H
* *%7439| 51.84 |PK-U| 35.6 -29.2 -24 34.24 54 -19.76 - - 34 103 H
6 *¥*¥*¥ 496 | 43.62 |PK-U| 34.1 -32.3 0 45.42 - - 74 -28.58 99 283 \
*¥*¥* 496 | 43.62 |PK-U| 34.1 -32.3 -24 21.42 54 -32.58 - - 99 283 \
7 * *%7439| 51.04 |PK-U| 35.6 -29.2 0 57.44 - - 74 -16.56 | 207 120 \%
* *%7439| 51.04 |PK-U| 35.6 -29.2 -24 33.44 54 -20.56 - - 207 120 \'
8 9.919 33.96 | Pk 37.1 -27.7 0 43.36 - - - - 0-360 | 199 \
4 9.92 33.27 | Pk 37.1 -27.7 0 42.67 - - - - 0-360 | 103 H

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

PK-U - Maximum Peak

Pk - Peak detector
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

selest Focility UL Morr lle 29 Mar 2819 2d:1 =]
1
18
- I.
I
ot o T I L Lo I+ ne P J \- -
45 1 o
i3 S
2.31 415
Marker|Frequency| Meter | Det | AT0072 (Amp/Cbl/Fitr/Pad| DC |Corrected| Average | Avg |[PeakLimit| PK |Azimuth|Height|Polarity|
(GHz) |Reading AF (dB) Corr | Reading Limit |[Margin| (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB/m) (dB) |(dBuV/m)|(dBuV/m)| (dB) (dB)
1 *2.39 | 40.72 | Pk 32 -24.5 0 48.22 - - 74 -25.78 13 189 H
*2.39 | 40.72 | Pk 32 -24.5 -24 24.22 54 -29.78 - - 13 189 H
2 *2.385 | 43.36 | Pk 32 -24.5 0 50.86 - - 74 -23.14 13 189 H
*2.385 | 43.36 | Pk 32 -24.5 -24 26.86 54 -27.14 - 13 189 H

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

Pk - Peak detector
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

VERTICAL RESULT

| o Test Focility UL Morriaville 29 Mor 2B19 2d:37:29
115
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45
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45 i
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Frequency (GHzl
Fange (12 R FaiiAttn  Dstiivg Tupe .- Fla  Wapaod  Labal [ Horan CGtzd e Fsf/ittn Dot Tuen Sunep Fla  Fepsifod  Lekel

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average | Avg |[PeakLimit| PK |Azimuth|Height|Polarity|
(GHz) |Reading AF (dB) Corr | Reading Limit |[Margin| (dBuV/m) | Margin | (Degs) | (cm)
(dBuV) (dB/m) (dB) |(dBuV/m)| (dBuV/m)| (dB) (dB)
1 *2.39 41.32 | Pk 32 -24.5 0 48.82 - - 74 -25.18 196 121 \Y
*2.39 41.32 | Pk 32 -24.5 -24 24.82 54 -29.18 - - 196 121 \Y
2 *2.364 | 43.59 | Pk 31.8 -24.6 0 50.79 - - 74 -23.21 196 121 \Y
*2.364 | 43.59 | Pk 31.8 -24.6 -24 26.79 54 -27.21 - - 196 121 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

. Test Facility: UL Morrisville 28 Mor 2819 23:31:39

CdBull/m)

Ll b, L PRTOPETIE WA PO TR PO L VT T I oy Mt e ke

45

2.46 ) ) ) ) 8. 31Hz/ ) ) ) ) 2.563
Frequency (GHz)

c— Fla  Fapolfok Labal | Fongs (Hr T Fisf ke Dotifhg Tps Semep Pia  WFapafods  Lekel
(huto) EE08 AN Heri zontal i 3 s Al 81

Marker|Frequency| Meter | Det | AT0072 [Amp/Cbl/Fltr/Pad| DC |Corrected| Average | Avg |[PeakLimit| PK |Azimuth|Height|Polarity|
(GHz) |Reading AF (dB) Corr | Reading Limit [Margin| (dBuV/m) | Margin | (Degs) | (cm)
(dBuV) (dB/m) (dB) |(dBuV/m)| (dBuV/m)| (dB) (dB)
1 *2.484 | 42.34 | Pk 324 -24.3 0 50.44 - - 74 -23.56 6 278 H
*2.484 | 42.34 | Pk 324 -24.3 -24 26.44 54 -27.56 - - 6 278 H
2 2.528 43.27 | Pk 324 -24.3 0 51.37 - - 74 -22.63 6 278 H
2.528 43.27 | Pk 324 -24.3 -24 27.37 54 -26.63 6 278 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

VERTICAL RESULT

| 3¢ Test Facility UL Mar il 28 B9 23:44:24
115
185
85
.
45 4
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Frequency
Fiorge (Hz) P Bl / 3 Type Sunep Fla  Wapofok  Lebal | Rongs (e ] Fisk 4 3 e Seorp Pia  Wapafods  Lekel
Marker|Frequency| Meter | Det | ATO072 |Amp/Cbl/Fitr/Pad| DC |Corrected| Average | Avg |PeakLimit| PK [Azimuth|Height|Polarity|
(GHz) |Reading AF (dB) Corr | Reading Limit |[Margin| (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB/m) (dB) |(dBuV/m)| (dBuV/m)| (dB) (dB)
1 *2.484 | 424 Pk 324 -24.3 0 50.5 - - 74 -23.5 81 299 \Y
*2.484 | 424 Pk 324 -24.3 -24 26.5 54 -27.5 - 81 299 \Y
2 2.531 43.76 | Pk 324 -24.4 0 51.76 - 74 -22.24 81 299 \%
2.531 43.76 | Pk 324 -24.4 -24 27.76 54 -26.24 81 299 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

HARMONICS AND SPURIOUS EMISSIONS

LOW

CHANNEL RESULTS
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

RADIATED EMISSIONS

Markers |Frequency| Meter | Det | AT0072 AF |Amp/Cbl/| DC Corr |Corrected | Avg Limit | Avg | Peak Limit [PK Margin| Azimuth | Height | Polarity
(GHz) |Reading (dB/m) | Fitr/Pad | (dB) | Reading |(dBuV/m)|Margin| (dBuV/m) (dB) (Degs) | (cm)
(dBuv) (dB) (dBuv/m) (dB)
1 * 4,804 50.22 | PK-U 34.1 -31.6 0 52.72 - - 74 -21.28 70 334 H
*4.804 | 50.22 | PK-U 34.1 -31.6 -24 28.72 54 -25.28 - - 70 334 H
3 *9.311 | 38.48 | PK-U 36.4 -28.4 - 46.48 - - 74 -27.52 229 142 H
*9.311 | 38.48 | PK-U 36.4 -28.4 -24 22.48 54 -31.52 - - 229 142 H
5 *12.015 | 35.44 |PK-U 38.7 -25.5 - 48.64 - - 74 -25.36 355 314 H
*12.015 | 35.44 | PK-U 38.7 -25.5 -24 24.64 54 -29.36 - - 355 314 H
6 *4.804 | 50.22 | PK-U 34.1 -31.6 - 52.72 - - 74 -21.28 264 253 \Y
*4.804 | 50.22 | PK-U 34.1 -31.6 -24 28.72 54 -25.28 - - 264 253 \Y%
8 *9.309 | 38.09 |PK-U 36.4 -28.5 - 45.99 - - 74 -28.01 330 258 \Y
*9.309 | 38.09 |PK-U 36.4 -28.5 -24 21.99 54 -32.01 - - 330 258 \Y
10 *12.01 | 35.45 | PK-U 38.7 -25.6 0 48.55 - - 74 -25.45 352 145 \Y
*12.01 | 35.45 | PK-U 38.7 -25.6 -24 24.55 54 -29.45 - - 352 145 \Y
2 7.206 47.75 Pk 35.6 -30 0 53.35 - - - - 0-360 103 H
7 7.206 45.52 Pk 35.6 -30 0 51.12 - - - - 0-360 102 \Y
9 9.607 35.25 Pk 36.9 -28 0 44.15 - - - - 0-360 102 \Y
4 9.608 33.03 Pk 36.9 -28 0 41.93 - - - - 0-360 103 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - Maximum Peak
Pk - Peak detector
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

MID CHANNEL RESULTS
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17

IC: 3232A-BL2L

RADIATED EMISSIONS

Markers | Frequency | Meter | Det |AT0072 AF| Amp/Cbl/ |DC Corr| Corrected | Avg Limit | Avg |Peak Limit PK Azimuth | Height [Polarity
(GHz) |Reading (dB/m) Fltr/Pad (dB) Reading | (dBuV/m) |Margin| (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB) (dBuVv/m) (dB) (dB)
1 * ** 4882 | 46.45 | PK-U 34.1 -31.3 0 49.25 - - 74 -24.75 35 108 H
* *% 4882 | 46.45 | PK-U 34.1 -31.3 -24 25.25 54 -28.75 - - 35 108 H
2 * *%7323| 50.55 | PK-U 35.6 -29.2 0 56.95 - - 74 -17.05 225 103 H
* %% 7323| 50.55 | PK-U 35.6 -29.2 -24 32.95 54 -21.05 - - 225 103 H
3 * %% 12.205| 36.9 PK-U 38.9 -26.3 0 49.5 - - 74 -24.5 207 127 H
* *%12.205| 36.9 PK-U 38.9 -26.3 -24 25.5 54 -28.5 - - 207 127 H
4 ***4882| 47.2 PK-U 34.1 -31.3 0 50 - - 74 -24 252 270 \Y
***4882| 47.2 PK-U 34.1 -31.3 -24 26 54 -28 - - 252 270 \Y
5 **%7323| 49.22 | PK-U 35.6 -29.2 0 55.62 - - 74 -18.38 250 387 \Y
**%7323| 49.22 | PK-U 35.6 -29.2 -24 31.62 54 -22.38 - - 250 387 \Y
6 * **12.205| 38.48 | PK-U 38.9 -26.3 0 51.08 - - 74 -22.92 192 103 \Y
* **12.205| 38.48 | PK-U 38.9 -26.3 -24 27.08 54 -26.92 - - 192 103 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
PK-U - Maximum Peak
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

HIGH CHANNEL RESULTS
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

DATE: 2019-04-17
IC: 3232A-BL2L

RADIATED EMISSIONS

Markers |[Frequency| Meter | Det | AT0072 AF [Amp/Cbl/|DC Corr| Corrected |Avg Limit| Avg Peak PK |Azimuth|Height [Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | (dB) | Reading |(dBuV/m)/Margin| Limit |Margin | (Degs) | (cm)
(dBuVv) (dB) (dBuv/m) (dB) |(dBuv/m)| (dB)
1 *4.96 45.69 | PK-U 34.1 -32.3 0 47.49 - - 74 -26.51 228 371 H
*496 | 45.69 | PK-U 34.1 -32.3 -24 23.49 54 -30.51 - - 228 371 H
2 *7.44 53 PK-U 35.6 -29.2 - 59.4 - - 74 -14.6 202 104 H
*7.44 53 PK-U 35.6 -29.2 -24 35.4 54 -18.6 - - 202 104 H
4 *12.4 38.16 | PK-U 38.9 -26.3 - 50.76 - - 74 -23.24 240 216 H
*12.4 38.16 | PK-U 38.9 -26.3 -24 26.76 54 -27.24 - - 240 216 H
6 *4.96 46.62 | PK-U 34.1 -32.3 - 48.42 - - 74 -25.58 351 352 \Y
*4.96 46.62 | PK-U 34.1 -32.3 -24 24.42 54 -29.58 - - 351 352 \Y
7 *7.44 51.59 | PK-U 35.6 -29.2 - 57.99 - - 74 -16.01 16 102 \Y
*7.44 51.59 | PK-U 35.6 -29.2 -24 33.99 54 -20.01 - - 16 102 \Y
9 *12.4 38.81 | PK-U 38.9 -26.3 0 51.41 - - 74 -22.59 186 115 \Y
*12.4 38.81 | PK-U 38.9 -26.3 -24 27.41 54 -26.59 - - 186 115 \Y
3 9.92 36.76 Pk 37.1 -27.7 0 46.16 - - - - 0-360 | 103 H
8 9.92 36.17 Pk 37.1 -27.7 0 45.57 - - - - 0-360 | 102 \Y
5 14.88 31.28 Pk 39.5 -26.7 0 44.08 - - - - 0-360 | 103 H
10 14.88 34.63 Pk 39.5 -26.7 0 47.43 - - - - 0-360 | 102 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U - Maximum Peak
Pk - Peak detector
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

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).

=)

dBCullo | e me

ANTENNA- THREE ORIENTATIONS

BELOW 30MHz DATA

Marker|Frequency| Meter |Det|{AT0079| Cbl | Dist. (Corrected| FCC FCC 15.209 |[FCC 15.209 PK|Worst-Case| Azimuth [Antenna
(MHz) |Reading| AF |(dB)| Corr. | Reading | 15.209 AV Limit Limit Margin (Degs) Face
(dBuVv) (dB/m) Factor|dB(uV/m)| QP Limit | (dBuV/m) (dBuVv/m) (dB)
(dB) (dBuV/m)

7 .00998 | 46.18 |Pk| 18.3 | .1 | -80 | -15.42 - 47.62 67.62 -63.04 0-360 Flat

1 .01075 | 45.74 |Pk| 18 | .1 | -80 | -16.16 - 46.98 66.98 -63.14 0-360 On

4 .01383 | 46.03 |Pk| 16.7 | .1 | -80 | -17.17 - 44.79 64.79 -61.96 0-360 Off

5 .16241 | 4596 |Pk| 10.7 | .1 | -80 | -23.24 - 23.39 43.39 -46.63 0-360 Off

8 .19871 | 44.75 |Pk| 10.7 | .1 | -80 | -24.45 - 21.64 41.64 -46.09 0-360 Flat

2 .20831 | 44.32 |Pk| 10.7 | .1 | -80 | -24.88 - 21.23 41.23 -46.11 0-360 On

3 .52584 | 36.17 |Pk| 10.8 | .1 | -40 7.07 33.19 - - -26.12 0-360 On

6 .63756 | 34.63 |Pk| 10.8 | .1 | -40 5.53 31.51 - - -25.98 0-360 Off

9 1.08656 | 30.12 [Pk| 11 .2 | -40 1.32 26.88 - - -25.56 0-360 Flat
Pk - Peak detector
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REPORT NO: R12663957L-E9
FCC ID: A94BL2L

9.3. WORST CASE BELOW 1 GHZ

DATE: 2019-04-17
IC: 3232A-BL2L

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

g Test Focility UL Morrisville £ Fpr 2819 18:23:26
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

BELOW 1GHz DATA

Marker | Frequency Meter | Det AT0074 AF Cbl/Amp |Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuv/m) (dB) (Degs) | (cm)
(dBuVv) (dBuV/m)
1 *37.7795 29.34 Pk 20.2 -31.7 17.84 40 -22.16 | 0-360 398 H
2 *123.5242 30.23 Pk 18.2 -30.8 17.63 43.52 -25.89 0-360 99 H
4 *111.281 30.13 Pk 17.2 -30.9 16.43 43.52 -27.09 0-360 101 Vv
3 * 403.7265 29.61 Pk 20.5 -29 21.11 46.02 -24.91 0-360 399 H
6 *609.9533 29.47 Pk 23.6 -28.7 24.37 46.02 -21.65 0-360 102 Y
7 *993.2031 28.92 Pk 28 -25.9 31.02 53.97 -22.95 0-360 299 \Y
5 201.0001 31.79 Pk 17.6 -30.2 19.19 43.52 -24.33 0-360 102 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

9.4. WORST CASE 18-26 GHZ

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)
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5 . :
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

18 — 26GHz DATA

Marker| Frequency | Meter | Det | AT0076 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)
(dBuVv) (dBuV/m)| (dBuv/m)

1 *18.604 | 45.18 | Pk 32.7 -38.9 38.98 54 -15.02 74 -35.02 | 0-360 149 H

2 *19.529 45.7 Pk 32.8 -38.8 39.7 54 -14.3 74 -34.3 | 0-360 199 H

3 *23.642 | 45.07 | Pk 33.9 -37.4 41.57 54 -12.43 74 -32.43 | 0-360 199 H

4 *19.529 | 47.64 | Pk 32.8 -38.8 41.64 54 -12.36 74 -32.36 | 0-360 101 \

5 *20.883 | 45.07 | Pk 33.1 -38.1 40.07 54 -13.93 74 -33.93 | 0-360 | 300 \

6 *22.865 | 44.89 | Pk 33.6 -37.8 40.69 54 -13.31 74 -33.31 | 0-360 | 251 \%
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R12663957L-E9 DATE: 2019-04-17
FCC ID: A94BL2L IC: 3232A-BL2L

10. SETUP PHOTOS

Please refer to R12663957L-EP9 for setup photos

END OF TEST REPORT
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