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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Wireless Headset
MODEL: 423352
SERIAL NUMBER: Radiated SN: 078702Z8319C125AE, 078702Z8319C047AE
Conducted SN: 079616Z83211005AE
DATE TESTED: 2019-01-07 to 2019-01-22
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Compliant
ISED RSS-247 Issue 2 Compliant
ISED RSS-GEN Issue 5 Compliant

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.

Approved & Released Prepared By:
For UL LLC By:

///@ %zq ST

Jeffrey Moser Brian T. Kiewra
Operations Leader Project Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

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, 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 27709, USA and 2800 Perimeter Park Dr., Suite
B, Morrisville, North Carolina 27560, 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.
[ ] Chamber A (ISED:2180C-1) X Chamber North (ISED:2180C-3)
[] Chamber C (ISED: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: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
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) 452 dB

Power Spectral Density, conducted 2.47 dB
Unwanted Emissions, conducted 2.50 dB

All emissions, radiated 4.88 dB

Time 3.39%

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R12570795-E2

FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a wireless headset with BT/BLE radio.

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 5.59 3.62
2402 - 2480 Enhanced DQPSK 7.04 5.06
2402 - 2480 Enhanced 8PSK 7.67 5.85

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to showing compliance. For average power
data please refer to section 8.4.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The highest gain antenna assembly has a peak gain of 4.8 dBi in the 2.4 GHz band.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was 0.7.8-107+a36ecaa2f
The EUT driver software installed in the host support equipment during testing was 100.0.0.0

The test utility software, BlueTest3, used during testing was 3.1.4

Page 8 of 64

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: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

5.5. WORST-CASE CONFIGURATION AND MODE

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

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 Y orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in Y orientation.

Worst-case as determined by power measurements:

GFSK mode: DH1
8PSK mode: 3DH1

Note - DH1 testing represents DH3 and DH5 for GFSK and 8DPSK. DQPSK is represented by
8DPSK.

Additionally, the radios do not transmit when the USB charging cable is connected. Therefore,
line conducted emissions was not performed.
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

5.6. DESCRIPTION OF TEST SETUP
Support Equipment List
Description Manufacturer Model Serial Number FCC ID
None
I/O CABLES
I/O Cable List
# of Cable
ngle Port | Identical Co_rlm_negtor C_:rabI: Length Remarks
: Ports . % (m)
None
TEST SETUP

EUT is configured as a standalone device during testing.

SETUP DIAGRAMS

Please refer to R12570795-EP2 for setup diagrams
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REPORT NO: R12570795-E2

FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

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

Eqmlpoent Description Manufacturer Model Number Last Cal. Next Cal.
Agilent

72822 Spectrum Analyzer . E4446A 2018-11-09 | 2019-11-09
Technologies

T177 Spectrum Analyzer Agilent. E4446A 2018-04-12 | 2019-04-12
Technologies

SN 181474341 Environmental Meter | Fisherbrand 15-077-963 2018-07-27 | 2020-07-27

PWMO0O05 Power Meter Keysight N1912A 2018-04-29 | 2019-04-29

PWS002 Power Sensor Keysight N1921A 2018-07-30 | 2019-07-30

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

Equilgl)jment Description Manufacturer Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2018-04-30 | 2019-04-30
Antenna, 110 18 GHz

Gain-Loss Chains

S-SAC03 Gain-loss string: 1- Various Various 2018-03-20 | 2019-03-20

18GHz

Receiver & Software

SA0026 Spectrum Analyzer Agilent N9030A 2018-03-20 | 2019-03-20

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: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

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

Equpoent Description Manufacturer Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0059 Active Loop Antenna EMCO 6502 2018-07-20 | 2019-07-20
30-1000 MHz
AT0073 Hybrid Broadband Sunol Sciences IB3 2018-08-06 | 2019-08-06
Antenna Corp.
18-40 GHz
AT0076 Horn Antenna, 18- ARA MWH-1826/B | 2018-11-08 | 2019-11-08
26.5GHz
Gain-Loss Chains
N-SACO1 Ga'”"oszoslfmg: 0.009- Various Various 2018-09-06 | 2019-09-06
Gain-loss string: 25- . _
N-SACO02 1000MHz Various Various 2018-05-20 | 2019-05-20
N-SAC04 Gain-loss string: 18- Various Various 2018-09-30 | 2019-03-31
40GHz
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2018-04-04 | 2019-04-04
SA0025
(18-40GHz RSE) | Spectrum Analyzer Agilent N9030A 2018-11-20 | 2019-11-20
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: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

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

Output Power: ANSI C63.10 Subclause 11.9.1.3 (PKPM1)

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

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

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

Out-of-band emissions in non-restricted bands: ANSI C63.10 Section 7.8.6, 7.8.8 & 6.10.4

Qut-of-band emissions in restricted bands: ANSI C63.10:2013 Sections 6.3-6.6, 6.10.5
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REPORT NO: R12570795-E2

FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8. ANTENNA PORT TEST RESULTS

8.1.

LIMITS

ON TIME AND DUTY CYCLE

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 0.3825 | 1.249 0.306 30.6% 5.14 2.614
Bluetooth 8PSK 0.3927 | 1.246 0.315 31.5% 5.01 2.546
#  Agilent 20:65:59 Jan 7, 2019 L Marker ¥ Agilent 22:43:25 Jan 7, 2919 L Measure
APY9.2(112718),12015/40882, MOR-CONL & Mkr3 1249 ms APv3.2(112718),1 2015, 40852, MOR-CONL a Mkr3 L1246 ms
Ref 26 dBim #Atten 30 dB _0.044 dB 159'92‘" ”grker Ref 26 dBm whitten 38 dB 1206 dB Meas Off
#Peak | | = #Peak ‘ ‘
Log 3IR 1 SI LUQ S‘R ‘
ég/ k2 ? Normal ig/ b2 % Channel Power
Delta Occupied BH
Delta Pair]| | ACP
WPhvg IRe{(Trackmg Refé)I “Phivg
Center 2.441 000 GHz Span @ Hz " Center 2.441 808 GHz Span @ Hz . .
Res BH § Mz SUBH 50 MHz__ Sweep 2.533 ms (1001 prs) o Spag;g Res BH 8 Mz WBH 50 iz Sweep 2.533 ms (1001 prey || TTUIE c:;u:;
Marker  Trace Type W Ais Anplitude P =] Marker  Trace Type W Axis Anplitude
1R 1) Time 253.3 ps 4,93 dBm (5] Time 253.3 ps 5.61 dBm
1 (69 Til 382.5 8.62 dB 1 (%) Ti 392.7 1.86 dB
3 ) Tine 253.3 :2 4.93 dBm Off] * €1 Tine 253.3 ::2 £.81 dEn Powerc%tna;
3a (&5 Time 1.249 me 08.04 dB 3a (&5 Tine 1.246 me 1.21 dB
More More
1of 2 1of2

BLUETOOTH GFSK

BLUETOOTH 8PSK
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REPORT NO: R12570795-E2 DATE: 2019-01-29

FCC ID: A94423352 IC: 3232A-423352
8.2. 20 dB AND 99% BANDWIDTH
LIMITS

None; for reporting purposes only.
Test per ANSI C63.10 Sections 6.9.2 and 6.9.3 and RSS-Gen 6.6.

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 2 RBW. The sweep time is
coupled.

RESULTS
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.911 0.839
Mid 2441 0.888 0.84
High 2480 0.917 0.838
#  Agilent 21:46:53 Jan 7, 2019 L Measure ¥ Agilent 21:58:26 Jan 7, 2019 L Measure
| |
Ch Freq 2.482 GHz Trig Free Meas Off| Ch Freq 2.441 GHz Trig Free Meas Off|
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averagss: 100 I
Channel Power| Channel Power
APwa.2(112718),12915/ 40882, MOR-CONL APv9.20112718),12015/ 40582, MOR-CON1
Ref 28 dBm #Htten 39 dB Ref 26 dBm #Atten 30 dB
#Peak Occupied BH #Peak Dccupied BH
Log Log SN
19 5 ¢ 18 = o
dB/ dB/
Offst |- - ACP Offst . ACP
10.7 18.7
dB n n dB . .
Multi Carrier, Multi Carrier
Center 2.482 B0 GHz Span 2 MHz Power Center 2.441 008 CHz Span 2 Mz Power
#Res BN 38 kHz #UBH 91 kHz #Sween 100 ms (1081 pts) b s #Res BH 38 kHz #BH 91 kHz #Sweep 108 ms (1901 pts) b s
ower Stat ower Stat
Occupied Bandwidth Occ BH 7% Pur 9900 ¥ CCDF Occupied Bandwidth Occ BH % Pwr  99.00 1 CCDF
839.3184 kHz B -20.00 &6 840.4190 kHz x d5 2000 &8
Transmit Freq Error  29.518 kHz IMO{Z Transmit Freq Error  27.271 kHz 1M0frg
% B Bandwidth 910.849 kHz v % dB Banduidth 837.830 kHz v
| |
3% Agilent 22:05:52 Jan 7, 2019 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APv9.20112718),12015/ 408882, MOR-CON1
Ref 28 dBm #Atten 39 dB
#Peak Occupied BH
Log
18 -
B/ 2 &
Offst | - ACP
1a8.7
dB n n
Multi Carrier
Center 2.430 808 GHz Span 2 MHz Power
#Res BH 30 kHz #UBH 91 kHz #Sweep 108 ms (1001 pts)
Power Stat
Occupied Bandwidth Occ BH Z Pwr  95.00 ¥ CCDF
837.9471 kHz xdB -20.00 o
Transmit Freq Error  28.516 kHz 1M°fr§
% dB Bandwidth 917.498 kHz o

HIGH CHANNEL
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REPORT NO: R12570795-E2

FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency | 20dB Bandwidth | 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.214 1.152
Mid 2441 1.214 1.153
High 2480 1.214 1.151
% Agilent 22:16:53 Jan 7, 2019 L Measure 3 Agilent 22:44:58  Jan 7, 2619 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: 106 I
Channel Power| Channel Power
APv9.2(112718),12015/ 46882, MOR-CON1 APv9.20112718),12015/ 40882, MOR-CON1
Ref 2@ dBm #Atten 30 dB Ref 20 dBm #ftten 30 dB
#Peak I Occupied BH #Peak ] Occupied BW
Log | Log |
18 16
d5/ =2 < dB/ 2 <
Offst ACP Offst ACP
16.7 18.7
dB Nl Nl 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 106 ms (1891 pts)
Power Stat Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 % CCDF| Occupied Bandwidth Occ BH 7 Pwr  99.00 7 CCDF
1.1519 MHz ® dB -20.08 dB 1.1526 MHz % dB -20.08 dB
Transmit Freq Error 38.149 kHz 1”°{§ Transmit Freq Error 36.567 kHz ll‘lofrg
% B Bandwidth 1.214 MHz E % dB Banduidth 1.214 MHz o
| |
% Agilent 22:51:53 Jan 7, 2019 L Measure
|
Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth Averages: 100 I
Channel Power
APw9.2(112718),12015/ 48852, MOR-CONL
Ref 28 dBm #Atten 30 dB
#Peak T Occupied B
Lag |
18
dB/ 2 <
Offst — ACP
18.7
dB . .
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
1.1506 MHz ® dB -20.00 dB
Transmit Freq Error  37.819 kHz 1I‘10{2
% dB Bandwidth 1.214 MHz i
|

HIGH CHANNEL
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8.3. OUTPUT POWER
LIMITS

§15.247 (b) (1)

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

RSS-247 5.4 (b)

For frequency hopping systems operating in the band 2400-2483.5 MHz and employing at least
75 hopping channels, the maximum peak conducted output power shall not exceed 1 W; for all
other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

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

RESULTS

GFSK
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.90 30 -25.100
Middle 2440 5.59 30 -24.410
High 2480 4.58 30 -25.420
DQPSK
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 6.36 30 -23.640
Middle 2440 7.04 30 -22.960
High 2480 6.07 30 -23.930
8PSK
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 7.05 30 -22.950
Middle 2440 7.67 30 -22.330
High 2480 6.76 30 -23.240

TEST INFORMATION

Test Date: 2019-01-08
Project: 12570795
Tested By: 12015/ 40882
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REPORT NO: R12570795-E2

FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8.4.

LIMITS

AVERAGE POWER

None; for reporting purposes only.

RESULTS

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was

entered as an offset in the power meter to allow for direct reading of power.

GFSK
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4,74 30 -25.260
Middle 2440 5.48 30 -24.520
High 2480 4.45 30 -25.550
DQPSK
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.12 30 -25.880
Middle 2440 4.88 30 -25.120
High 2480 3.82 30 -26.180
8PSK
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 4.10 30 -25.900
Middle 2440 4.87 30 -25.130
High 2480 3.63 30 -26.370

TEST INFORMATION

Test Date: 2019-01-08
Project: 12570795
Tested By: 12015/ 40882
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REPORT NO: R12570795-E2 DATE: 2019-01-29

FCC ID: A94423352 IC: 3232A-423352
8.5. 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 hopping channel, whichever is greater.

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz (approx.
30% of the channel spacing) and the VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

8.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

- Agilent 89:44:47  Jan 8, 2019 L |  Measure |
APw9.20(11271582,488582, MOR-COMNZ a Merl 1.006 MH=z
Ref 26 dBm #Atten 30 dB —-B.29 dB Meas Off
#Peak
Log
ig’, > 5 Channel Power
Offst ] |
1a.7
dB Occupied BH
ACP
#PAvg
M1 32 Multi Carrier
53 FC Power
AR
£ Power Stat
FTun CCDF
Swp
Center 2.441 508 GHz Span 5 MH=z 1”‘0’{‘3
#Res BH 308 kH= #\/BH 918 kH=z Sweep 1 ms (1BAL pts)
I |
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 0.917 -0.083
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

8.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

- Agilent 11:25:41 Jan 8, 2819 L | Measure |
APw9.201127182488582, MOR-CONZ a Mirl 1.0608 MHz
Ref 28.7 dBm #Atten 26 dB a.a4 dB Meas Off
#Peak
Log
5
4B/ Channel Power
Offst
1@.7
dB _ :
LR : Occupied BH
ACP
+PAva
M1 52 Multi Carrier
53 FC Power
AR
£CF: Power Stat
FTun CCDF
Swp
Center 2.441 508 GHz Span 5 MH=z 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 | 2/3 Max. | Margin
Ch. 2 dB BW |20dB BW

Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.214 0.809 -0.191

Note: Frequency separation is greater than 2/3 of the maximum 20dB BW. Which is allowed as
the maximum output power is 7.67dBm, which is less than 21dBm (125mW).
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

8.6. 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: R12570795-E2
FCC ID: A94423352

DATE: 2019-

8.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

3 Agilent 14:33:30 Jan 8, 20819 L Measure
APw3.2(1127182.485882, MOR—Caonz2
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
16.7
dB Occupied BH
]}
-13.9
dBm
ACP
Lafw
ML 52 Multi Carrier
53 FCL Power
AR
£Ch): Power Stat
F Tun CCDF
Swp
Center 2.440 @ GHz Span 166 MH= 1”‘0’{‘3
#Res BEW 1 MH= #YBH 1 MH= Sweep 20 ms (1861 ptsy
I
100MHz SPAN
% Agilent 14:38:56 Jan &, 2919 L Measure
APw9.2(1127183,40882, MOR—Con2
Retf 260 dBm Atten 20 4B Meas Off
#Pegk
Log
1@ Channel Power
dBs
Offst
1a.7
dB Occupied BH
ACP
#PRAvg
ML 52 Multi Carrier
33 FC Power
AR
IEIC'E:;] Power Stat
CCDF
Swp
Center 2.415 86 GHz Span 30 MHz flore

#Res BH 308 kH=

#YEW 3606 kH=z

Seeep

28 ms (1881 ptsy

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R12570795-E2 DATE: 2019-
FCC ID: A94423352 IC: 3232A-423352
- Agilent 14:31:34 Jan 8, 2019 L | Measure |
APwS.201127182,483882, MOR-ConZ2
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst
18.7
dE Occupied BH
“PAvg ACP
M1 Sz Multi Carrier
33 FC Power
AR
f%:r'] Power Stat
CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Reg BH 300 kHz +YBH 300 kHz Sweep 28 ms (1001 ptsd
I
30MHz SPAN, SEGMENT 2 OF 3
% Agilent 14:32:48 Jan 8, 2819 L Measure
APw3.2(1127182.485882, MOR—Caonz2
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel P
4B/ annel Power
Offst
16.7
dB Occupied BH
WPhivg ACP
ML 52 Multi Carrier
33 FC Power
AR
,f%jr'] Power Stat
CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 300 kH=z #YEH 26008 kH=z Sweep 20 ms (1861 ptsy
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-

8.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

3 Agilent 10:50:05 Jan 8, 20139 L Measure
APw3.2(11271852.405852, MOR—-CON2
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
1@ Channel Power
dB/
Offst
16.7
dB Occupied BH
]}
-15.6
dBm
— ACP
Lafw
ML 52 Multi Carrier
33 FC Power
AR
£Ch): Power Stat
FTun CCDF
Swp
Center 2.440 @ GHz Span 166 MH= 1”‘0’{‘3
#Res BEW 1 MH= #YBH 1 MH= Sweep 20 ms (1861 ptsy
I
100MHz SPAN
i Agilent 19:48:539 Jan &, 2819 L Measure
APw9.2(1127182,40882, MOR-CONZ
Retf 260 dBm Atten 20 4B Meas Off
#Pegk
Log
1@ Channel Power
dBs
Offst
10.7 |
dB Occupied BH
ACP
#PRAvg
ML 52 Multi Carrier
33 FC Power
AR
IEIC'E:;] Power Stat
CCDF
Swp
Center 2.415 86 GHz Span 30 MHz flore

#Res BH 308 kH=

#YEW 3606 kH=z

Seeep

28 ms (1881 ptsy

30MHz SPAN, SEGMENT 1 OF 3
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REPORT NO: R12570795-E2 DATE: 2019-
FCC ID: A94423352 IC: 3232A-423352
- Agilent 19:43:22 Jan 8, 2819 L | Measure |
APwS.201127182,40882, MOR-CONZ
Ret 28 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel Power
dB/
Dffst
18.7
dE Occupied BH
wPhiva ACP
ML 32 Multi Carrier
33 FC Power
AR
f%:r'] Power Stat
CCDF
Swp
Center 2.445 88 GHz Span 38 MHz 1"‘0’{‘3
#Reg BH 300 kHz +YBH 300 kHz Sweep 28 ms (1001 ptsd
I
30MHz SPAN, SEGMENT 2 OF 3
% Agilent 18:45:59 Jan 3, 2819 L Measure
APw3.2(11271852.405852, MOR—-CON2
Ref 26 dBm Atten 20 dB Meas Off
#Peak
Log
10 Channel P
4B/ annel Power
Offst
16.7
dB Occupied BH
“Pvg ACP
ML 52 Multi Carrier
33 FC Power
AR
,f%jr'] Power Stat
CCDF
Swp
Center 2.475 88 GHz Span 30 MHz 1”‘0’{‘3
#Res BH 300 kH=z #YEH 26008 kH=z Sweep 20 ms (1861 ptsy
I

30MHz SPAN, SEGMENT 3 OF 3
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REPORT NO: R12570795-E2 DATE: 2019-01-29

FCC ID: A94423352 IC: 3232A-423352
8.7. 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: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number ot .
Pulse Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.382 32 0.1222 0.4 -0.2778
DH3 1.637 16 0.2619 0.4 -0.1381
DH5 2.886 11 0.3175 0.4 -0.0825
Pulse ,\lPuurInst()aesri(r)If Average Time Limit Margin
DH Packet | Width of Occupancy g
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.382 8 0.03056 0.4 -0.3694
DH3 1.637 4 0.06548 0.4 -0.3345
DH5 2.886 2.75 0.07937 0.4 -0.3206
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

% Agilent 89:56:49 Jan 8, 2619 L Measure i Agilent 10:08:53 Jan &, 2019 L Measure
APw9.2(112718),48882, MOR-CONZ a Mkrl 3816 ps APv9.2(112718),48882, MOR-CON2 a Mkrl  1.637 mg
Ref 28 dBm #Atten 30 dB -0.32 dB Meas Off| Ref 26 dBm #ftten 30 dB -0.32 dB Meas Off|
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
48/ dB/
iR 1 iR 1
o o o o
Occupied BH Occupied BH
ACP ACP
#PAvg #PAvy
HL 52 Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR AA
ﬁ?n Power Stat f%)n Power Stat
CCDF CCDF]
L
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.491 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 420 ps (3001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 1.72 ms (8891 pts)
| |
Agilent 10:13:21 Jan 8, 2019 L Measure Agilent 10:03:69 Jan 8, 2019 L Measure
APwA.2(112718),48882, MOR-CONZ a Mkrl  2.886 ms APw9.20112718),48882, MOR-CONZ
Ref 28 dBm #Htten 30 dB 331 dB Meas Off Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
1g Channel Power| 16 Channel Power
dB/ dB/
Offst |
18.7
i Occupied BW dB Occupied BH
8 9 Dl
0| —0.6
dBm
WPiiv ACP “PFiv ACP
HL 52 Multi Carrier| v 52 Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Powerc%t[;g ﬁ[])n PowercSctDaFt
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 3 ms (G001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
| |
# Agilent 10:09:39 Jan 8, 2019 L Measure ¥ Agilent 10:15:47 Jan 8, 2019 L Measure
APvA.2(112718),46882, MOR-CONZ APYS.20112718),48882, 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 Channel P
ey annel Power ey annel Power
Offst Offst
16.7 | 10.7 |
dB Occupied BW dB Occupied BH
ol ]
-6.7 -0.7
dBm dBm
WP ACP “Pfiv ACP
UL 52 Multi Carrier| vl 52 Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Powerc%t[;g ﬁ[])n PowercSctDaFt
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{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: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8.7.2. 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 Normal Mode
3DH1 0.394 32 0.12608 0.4 -0.27392
3DH3 1.639 16 0.26224 0.4 -0.13776
3DH5 2.888 10 0.2888 0.4 -0.1112

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: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

3 Agilent 11:35:23 Jan 8, 2619 L Measure i Agilent 11:39:47  Jan &, 2019 L Measure
APw9.2(112718),48882, MOR-CONZ a Mkrl  393.7 ps APv9.2(112718),48882, MOR-CON2 a Mkrl  1.633 mg
Ref 28 dBm #Atten 30 dB -0.79 dB Meas Off| Ref 26 dBm #ftten 30 dB 8.34 dB Meas Off
#Peak #Peak
Log Lag
L Channel Power| Lo Channel Power
dB/ dB/
1
Occupied BH Occupied BH
iR n 1
A, | | <
!
+ 1 ACP ' — ACP
#PAvg o f l #PAvy ! !
HL 52 l Multi Carrier WL 52 Multi Carrier,
$3 v Power| S3 48 Power|
AR I AA
ﬁ?n Powercsctna; f%)n “ PowercSctDaFt
|‘ I T i }
Center 2441 000 GHz Span 0 1z 1”‘0’{3 Center 2.091 000 GHz Span 0 1z 1"‘;{2
Res BH 1 MHz #YBH 1 MHz Sweep 440 ps (3001 pts) Res BH 1 MHz #UBH 1 MHz Sweep 1.8 ms (8001 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologies |
# Agilent 11:43:59 Jan 8, 2019 L Measure ¢ Agilent 11:36:47 Jan 8, 2019 L Measure
APwA.2(112718),48882, MOR-CONZ a Mkrl  2.888 ms APw9.20112718),48882, MOR-CONZ
Ref 28 dBm #Htten 30 dB 3.54 dB Meas Off Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
1o Channel P 10 Channel P
Yy annel Power| 4B/ annel Power
Offst ||
1 18.7
. Occupied BW dB Occupied BH
DI
-0.6 \
dBm
il T L e AL il
HL 52 Multi Carrier| R MR A N A R R Multi Carrier
53 Power| S3FS Power|
AR AA
g%)n Powerc%t[;g ﬁ[])n PowercSctDaFt
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘;{2
Res BH 1 MHz #JBH 1 MHz Sweep 3.12 ms (8001 prs) Res BH 1 MHz #UBH 1 MHz Sweep 3.16 5 (1001 pts)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologi |
# Agilent 11:41:16 Jan 8, 2019 L Measure ¥ Agilent 11:44:59 Jan 8, 2019 L Measure
APvA.2(112718),46882, MOR-CONZ APYS.20112718),48882, MOR-CONZ
Ref 28 dBm #Htten 30 dB Meas Off Ref 26 dBm #Atten 30 dB Meas Off
#Peak #Peak
Log Log
1g Channel Power| 16 Channel Power
[d]?f/ " 'l ] { 'l { ] ! g?f/ " !
5t 5t
10} RN R 19 | —
dB ‘ J } “ J ” } H| Occupied BW dB M Occupied BH
] DI
| e I
dBm dBm
gl LT CAVIR VAV INGRINIY (VARIVAR IV | e "
TARLTL LT L2 TR TR T T T T LU LY T U
UL 52 " b Multi Carrier| vl 52 Multi Carrier
53 F Power 53 FS Power
AR AA
g%)n Powerc%t[;g ﬁ[])n PowercSctDaFt
Center 2.441 000 GHz Span © Az 1”‘0’{3 Center 2.041 060 GHz Span 0 Hz 1"‘0’{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)
Copyright 2000-2011 Agilent Technologies | Copyright 2000-2011 Agilent Technologi |

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: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

8.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

IC RSS-247 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of root-mean-square averaging over a time
interval, as permitted under Section A8.4 (4), the attenuation required shall be 30 dB instead of
20 dB. Attenuation below the general field strength limits specified in RSS-Gen is not required.

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: R12570795-E2

FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

# Agilent B3:05:22 Jan 22, 2019 L Measure ¥ Agilent 88:86:52 Jan 22, 2619 L Measure
APw9.3.1(122018),46882, MOR-CONZ Merl 2.402 B840 GHz APv9.3.10122618),48382, MOR-CONZ Mkrd  25.134 GHz|
Ref 28 dBm #Htten 30 dB 4.58 dBm Meas Off Ref 36 dBm #Atten 40 dB —28.483 dBm Meas Off
#Peak B #Peak ‘
Log & Log l
16 18 1
ey Channel Power| 4B/ Channel Power
Dffst 0ffst
10.7 18.7
d& Occupied BH dB 31l occupied BW
Dl H 1] 2 2 Toat
-15.4 -15.4 ™ -
dBm dBm
WP ACP “Pfiv ACP
Center 2.400 008 GHz Span 15 MHz " " Center 13.815 GHz Span 25.97 GHz " "
WRes BH 10 kHz WJBH 300 Kz Sweep 1467 ma (1001 oo || TN cg{,ug; #Res BM 100 kHz WEH 300 Kz Sweep 2482 5 (3187 prop || TN CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 1y Freq 2.482 848 GHz 4.58 dBn (&5 Frag 2.482 GHz 3.73 dBm
2 1y Fi 2.480 A0A GH. -50.62 dEi 2 (&5 F 4.884 GH. -41.18 dBi
3 1) F:zg 2,397 938 BH; -49.53 dE’rx Powerc%tnal_z 3 (5] FE; 7.286 EH; -349.86 dE'r: PowercsctDaFt
4 a3 Freq 25.134 BHz -28.48 dBm
More More
1of2 1of2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

# Agilent 83:87:58 Jan 22, 2019 L Measure 4 Agilent 83:09:05 Jan 22, 2019 L Measure
AP9.3.1(122018),48882, MOR-CONZ2 Mkrl 2.441 930 GHz| APv9.3.1(122018),463882, MOR-CONZ Mkrd  25.201 GHz
Ref 20 dBm #Atten 30 dB 5.39 dBm Meas Off| Ref 30 dBm #Atten 48 dB —-27.717 dBm Meas Off
#Peak #Peak [
Log Log I
I S Channel Power| 10 : Channel Power
dB/ dB/
Offst Offst
10.7 10.7 -
48 Occupied BW dB o || Occupied BH
] ul} z A AT
-14.6 -14.6 S =
dBm dBm
ACP ACP
#PAvg #PAvg
ML 52 : : Center 13.815 GHz Span 25.97 BHz : :
g Hulti c:;:;g #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 (8152 pray || IU c;;::::
ag Marker  Trace Type W Fcis Anplitude
[XER 1 1y Freq 2.441 GHz 3.48 dBm
. Power Stat H w Freq 4.882 GHz -41.58 dBm Power Stat
FTun 3 1) F 7.323 GH -38.35 d
Swp CCDF| 1 1y F;EE 25,281 EH; -27.72 dE'r: CCDF
Center 2.441 008 GHz Span 15 Mz 1”‘0’{3 1"‘0’{‘3
#Res BH 100 kHz #UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent B8:16:08 Jan 22, 2619 L Measure Agilent 88:11:20 Jan 22, 2619 L Measure
APw9.3.1(122018),48882, MOR-CONZ Mkrl 2.479 §70 GHz APv9.3.1(122018),48852, MOR-CONZ Mkrd  25.284 GHz|
Ref 28 dBm #Atten 30 dB 4.12 dBm Meas Off| Ref 38 dBm #ftten 49 dB -28.336 dBm Meas Off|
#Peak #Peak ‘
Log é Log |
L Channel Power| Lo § Channel Power
a8/ 4B/
Offst Offst
16.7 10.7 -
dB Occupied BH dB o Il Occupied BH
] é 0] z 3 LTadh
-15.9 -15.8 N e g
dBm dBm
ACP ACP
#PAvg #PHvgy
Center 2.483 500 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || IO c;;:}:? #Res BH 160 kHz WEH 300 K4z Sweep 2482 5 (8192 proy || TN c;;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 Ay Freq 2,479 §78 GHz 4.12 dBn 1 1) Freg 2,488 GHz 2,28 dBm
2 1) Fi 2.483 985 GH: -58.27 dB 2 1y F 4,966 GH: =-41.75 dB
2 (65 F:z: 2.483 68 GH; -5z.12 dB: Powerc%tna; 3 [&¥] F::: 7.448 EH; -39.62 dE: PowercsctDaFt
4 (&5 Frag 25.284 GHz -28.34 dBm
More More|
lof2 1of2
| |
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

5 Agilent 99:46:09  Jan 8, 2019 L Measure x5 Agilent 89:47:16 Jan &, 2619 L Measure
APw9.2(112718),485882, MOR-CON2 Mkrl 2.485 040 GHz APv9.2(112718),40882, MOR-CONZ Mkrl 2.430 835 GHz)
Ref 26 dBm #fAtten 38 dB 4.35 dBm Meas Off| Ret 28 dBm #Atten 39 dB 4.11 dBm Meas Off|
#Peak | #Peak ‘
Log é Log I é
ég/ “Tllchannel Power ég/ Channel Power|
Offst Offst
18.7 18.7
dB Occupied BH dB Occupied BH
ol ol 2z
Eé&ﬁ C—‘EI;S 9
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms c1001 prsy || TVNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (1001 prs) || VIO c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 1y Freq 2,465 848 GHz 4.35 dBm 1 1) Freq 2.486 B35 GHz 4.11 dBm
2 [&¥] Fi 2,468 888 GH; -56.16 dB 2 (69 Fi 2.488 878 GH; -49.24 dB
3 (1 Freq 3337 150 6 Z3882 o PowercSctDaFt 3 e8] Freq 31483 S20 CH2 T153 e Power Stat
More More
1 of 2 1 of 2
| |
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

8.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

# Agilent 83:13:87 Jan 22, 2019 L Measure ¥ Agilent 88:14:59 Jan 22, 2619 L Measure
APw9.3.1(122018),46882, MOR-CONZ Merl 2.402 B840 GHz APv9.3.10122618),48382, MOR-CONZ Mkrd  25.011 GHz|
Ref 28 dBm #Htten 30 dB 4.67 dBm Meas Off Ref 36 dBm #Atten 40 dB —28.298 dBm Meas Off
#Peak ‘ B #Peak ‘
Log ‘ & Log |
1g i Channel Power| 16 5 Channel Power
dB/ dB/
Offst Offst
18.7 10.7 —
dB P Occupied BW dB P Occupied BH
ol ] HI:! Y
153 153 oot ek
dBm dBm
WP ACP “Pfiv ACP
Center 2.400 008 GHz Span 15 MHz " " Center 13.815 GHz Span 25.97 GHz " "
WRes BH 100 kHz WIBH 300 Kz Sweep 1467 ms (1001 pro) || I cg{,ug; #Res BH 108 kHz WEH 300 Kz Sweep 2482 5 (8182 proy || I CF?;:::;
Marker  Trace Type W Axis Anplitude Marker  Trace Type W Ais Anplitude
1 L Frea 2.482 040 GHz 4.67 dEn 1 Frag 2,482 BHz 1.38 dEm
z L F 2,486 08 GH -45.69 dB 3 o F 4,804 GH ~48.15 dB
3 Ay Froq 5399 760 CHs 42157 dbn Powerc%'g} 3 [<H) Freq 7.20E Gz 5773 do PowercSctDal_E
4 a3 Freq 25.6811 BHz -28.38 dBm
More More
1of2 1of2
| |
# Agilent 22:45:30 Jan 7, 26019 L Measure 4 Agilent 22:49:25 Jan 7, 20819 L Measure
APv9.20112718),12015,/ 46882, MOR-CONI Mirl 2441 638 GH7] APv9.2(112718),12615,/ 48882, MOR-CONT Mkrd 24735 GHz
Ref 20 dBm #Atten 30 dB 5.73 dBm Meas Off Ref 38 dBm #fitten 48 dB -29.734 dBm Meas Off
#Peak #Peak [
Log | Log 4
I e Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
16.7 10.7
dB Occupied BW dB | 3 Occupied BH
ol i HEs
143 -14.3 g B
dBm dBm |
ACP ACP
#PAvg *Pﬂvgl
ML 52 : : Center 13.815 GHz Span 25.97 BHz : :
g Hulti c:;:;g #Res BH 108 kHz WBH 300 KHz  Sweep 2.482 5 (8152 pray || IU c;;::::
ag Marker  Trace Type W Fcis Anplitude
£ 1 1y Freq 2.441 GHz 5.73 dBm
N Power Stat 2 (e8] Freg 4.682 GHz -39.82 dBm Power Stat
FTun 3 1) F 7.719 GH -35.36 dB
Swp CCDF| 1 1y F;EE 24,735 EH; -29.73 dE'r: CCDF
Center 2.441 008 GHz Span 15 Mz 1”‘0’{3 1"‘0’{‘3
#Res BH 100 kHz #UBH 308 kHz  Sweep 1.467 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

Agilent 22:52:28 Jan 7, 2019 L Measure Agilent 22:54:09 Jan 7, 2019 L Measure
APw9.2(112718),12915/46882, MOR-CONL Mkrl 2.4868 B35 GHz APv9.2(112718),12015/ 40882, MOR-CONL Mkrd  24.875 GHz|
Ref 28 dBm #Atten 30 dB 4.63 dBm Meas Off| Ref 38 dBm #ftten 49 dB -29.383 dBm Meas Off|
#Peak #Peak ‘
1
Log o Log |
L Channel Power| Lo : Channel Power
a8/ dB/
Offst Offst
18.7 1.7
dB Occupied BH dB & Occupied BH
ol 2 1] z
-15.4 -15.4 i W &
dBm dBm |
ACP ACP
#PAvg »Pﬂvgl
Center 2.483 500 GHz Span 15 MHz . . Center 13.015 GHz Span 25.97 GHz . .
wRes BH 100 kHz WBH 300 kHz  Sweep 1467 ns (1001 pis) || IO c;;:}:? #Res BH 160 kHz WEH 300 K4z Sweep 2482 5 (8192 proy || TN c;;:::;
Marker Trace Type i Axie Amplitude Markar Trace Type ¥ Axis Anplitude
1 oy Freq 2.438 B35 GHz 4.63 dEn 1 1y Freq 2.488 BHz 4.46 dBm
2 1) Fi 2.487 175 GH: -51.42 dB 2 1y F 4.713 GH: -349.69 dB
2 (65 F:z: 2.483 68 EH; -54.63 dB: Powerc%tna; 3 [&¥] Fr’::; 7.833 GH; -36.99 dEx PowercsctDaFt
4 (&5 Frag 24,675 GHz -20.38 dBm
More More|
lof2 1of2
| |
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

5 Agilent 11:31:25  Jan 8, 2619 L Measure x5 Agilent 11:33:16 Jan &, 2619 L Measure
APv9.2(112718),40882, MOR-CON2 Mkrl 2.402 196 GHz APw9.2(112718),40882, MOR-CONZ Mkrl 2.486 835 GHz|
Ref 26 dBm #fAtten 38 dB 4.21 dBm Meas Off| Ret 28 dBm #Atten 39 dB 487 dBm Meas Off|
#Peak | ‘ | #Peak |
1 1
Log o | ‘ Log | )
ég/ |7 lchannel Power, ég/ Channel Power,|
Offst 5 Offst
18.7 18.7
dB Occupied BH dB Occupied BH
ol ]
EéE.S C—‘EI;5 9
I il
ACP ACP
#PAvg #PAvg
Center 2.400 000 GHz Span 15 MHz . . Center 2,483 500 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 KHz  Sweep 1.467 ms c1001 prsy || TVNU c:;:::: #Res BH 108 kHz WUBH 300 kHz  Swesp 1467 ms (1001 prs) || VIO c;;:;g
Marker Trace Typa ¥ Axis Anplitude Marker Trace Type K Axie Amplitude
1 (5] Freq 2,482 198 GHz 4,21 dBm 1 1) Freq 2.486 835 GHz 4.87 dBm
2 [&¥] Fi 2,468 888 GH: -28.12 dB 2 (69 Fi 2.483 568 GH -29.51 dB
3 4 Freq 3339 715 o 2215 o PowercSctDaFt 3 b Freq 31485 S50 CHs 34784 e Power Stat
More More
1 of 2 1 of 2
| |
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REPORT NO: R12570795-E2

FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

9. RADIATED TEST RESULTS

LIMITS

FCC §15.205 and §15.209

RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvim)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 120 kHz for peak and/or quasi-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. For average measurements above 1GHz, the resolution bandwidth
and video bandwidth are set as described in ANSI C63.10:2013 for the applicable measurement. The
particular averaging method used for this test program was V1TR, where VBW =1/ Ton and Ton is 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.

KDB 414788 OATS and Chamber Correlation Justification

Based on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that specified in
the regulations; however, an attempt should be made to avoid making measurements in the near field.
OATs and chamber correlation testing had been performed and chamber measured test result is the
worst case test result.
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

9.1. TRANSMITTER ABOVE 1 GHz
9.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

l.,l__TL--_.L Facility: UL Morrisville _ _ _ 8 Jon 2819 21:84:18
115
185
o5 I
[
85¢ B
- | |
3 78l |] |
3 |
i -ry PR alaiabadole b & ol o e o o ._/ \m.-1 o
45 | P -.\.*MH o
2. 31 415
."r'_z.'-.(il.;l'l AR Pj_f.-.'.'.'.:. [ :A.:P_ P FELBU Ref /it Dobifhg Tps — Sworp Pia  Waps/Miads  Lobel
Low Channel Bondedge - H.TST Rev 9.5 26 Oet 2B16
Meter Corrected| Average . - PK . .
Marker Frequency Reading| Det AT0069 |[Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth|Height Polarity
(GHz) (dBuV) AF (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuVv/m) (dB) (Degs) | (cm)
1 ***239| 39.94 | Pk 32 -24.2 47.74 - 74 -26.26 329 273 H
2 * *%2.351| 43.41 Pk 31.7 -24.3 50.81 - - 74 -23.19 329 273 H
3 **%¥2.39| 31.41 |VITR 32 -24.2 39.21 54 -14.79 - - 329 273 H
4 * *%2.369| 32.32 |VITR 31.8 -24.3 39.82 54 -14.18 - - 329 273 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

VERTICAL RESULT

l;ll..TL--_.L Facility: UL Morrisville _ 8 Jon 2819 21:22:85
115
185
85|
_ 4
2. 31 ) ) ) ) 18, SMHz/ 2.415
Frequency (GHz)
Ferge (He) FEUEL et Dot g Typs - Fla  Papsitok  Lebal | Fongn (e FEWLBU Fief fiittn Debifhg T S Fia  Fapa/fods  Lokel
L | rdedge T5T Rev 9.5 26 Oet 2B16
Meter Corrected| Average . . PK . .
Marker Frequency Reading| Det AT0069 |[Amp/Cbl/Fltr/Pad Reading Limit Margin| Peak Limit Margin Azimuth|Height Polarity
(GHz) (dBuV) AF (dB/m) (dB) (dBuV/m)| (dBuv/m) (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 **%2.39 | 40.53 Pk 32 -24.2 48.33 - 74 -25.67 90 222 Vv
2 * *%2.381| 43.56 | Pk 32 -24.3 51.26 - - 74 -22.74 90 222 Vv
3 ***2.39| 31.42 |V1TR 32 -24.2 39.22 54 -14.78 - - 90 222 Vv
4 * *%2.373| 32.5 |VITR 31.9 -24.3 40.1 54 -13.9 - - 90 222 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| 3¢ _TL--_.L Facil ity: UL Mar risv |l B Jan 2819 21:41: '9_
) Restricted Bondedge
115l Project Number: 12578795
ticn: S-SAC
Mode: 1Tx, GFSK, 2488MHz
185 Tested by: 46726
o5 i
.I i
|
85| (4
- I| |
3 i
3 il
. B5¢ i
Loyl A./ \‘ T T Y _-*'-FL' " Adley Iy TR PW gy ikl e
| . SU—— k;_ NEVRSVOP RUOVRUO S
e 8. 31Hz/ 2.563
Frequency (GHz)
Fiorgp (GH FHLEU Pl 3 Tups Sunep Fla  Wapsfods Lebal | Fenge (GHe PR Fif ke Dby Tupe - Pia  Wapafods  Lekel
Ll IMi-£l)/ 3 ar. ivg nsecthute) BE00  MRIN Her i zontal i 1 : J I
H Channe| dedqge - H.TS Rev 9.5 26 Oet 2B16
Frequency| Metf:r AT0069 [Amp/Cbl/Fltr/Pad COrrested Av?ra!ge Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det AF (dB/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity|
(dBuv) (dBuV/m)| (dBuV/m) (dB) &
1 **% 484 41.4 Pk 324 -24.1 49.7 - 74 -24.3 346 343 H
2 * *%2.499| 43.33 Pk 32.3 -24.1 51.53 - - 74 -22.47 346 343 H
3 * x% 2484 32.24 |V1TR 32.4 -24.1 40.54 54 -13.46 - 346 343 H
4 * x% 2484 32.45 |VI1TR 32.4 -24.1 40.75 54 -13.25 346 343 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

VERTICAL RESULT

| 3¢ Test Facility: UL Morrisville 8 J @19 21:58:18
115
185
!
45 3
[y
2.46 8. 31Hz/ 563
Frequency (GHz)
Fiorge (Hz) T et A 3 Tupe Sunep Fla Wape'tod Lebal | Fenge (eHe () (1] 3 Tgpm — Fra  Wapafeds  Lekel
Hi | e dg U.T5T Rev 9.5 26 Oet 2B16
Frequency Metfer AT0069 |[Amp/Cbl/Fltr/Pad Correc'ted Avserafge Margin| Peak Limit PK, Azimuth|Height i
Marker (GHz) Reading| Det AF (dB/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity|
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * kX D.484| 42.71 Pk 324 -24.1 51.01 - 74 -22.99 199 331 Vv
2 * % 2.498| 43.52 Pk 32.3 -24.1 51.72 - - 74 -22.28 199 331 Vv
3 * *¥%.484| 31.88 | VITR 324 -24.1 40.18 54 -13.82 - - 199 331 Vv
4 * *¥%.484| 32.43 | VITR 324 -24.1 40.73 54 -13.27 199 331 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

~Test Foacility: UL Morri
5 e

svil

Radioted Emissions 3

8 Jon 2819 19:21:87

Meters

AL md

Cofic

L
k)

(GHz)

Frequency

Frae (B2 FEREY Feffztn 2 Wapafom  Label Tonge (2] LI
Hi-6E) e IET/1 e HaH ) 1503 38

CC Part15C 2.4GHz RSE.TST

HORIZONTAL

Rev 9.5 26 Cct 2016

=Test Facility: UL Morrisv
2

Radioted Emissions 3

8 Jon 2819 19:21:87

Meters

AL md

Cofic

oLn

-]

0 00

(GHz)

Frequency

Farae (B2 LB Fef/fztn Dot Tupe ) Pta  Wopafom  Label Tonge (2] L

CC Part15C 2.4GHz RSE.TST

VERTICAL

Rev 9.5 26 Cct 2016
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

RADIATED EMISSIONS

Frequency MEt?r AT0069 AF [Amp/Cbl/Fltr/Pad Correc'ted Avg Limit |Margin | Peak Limit PK . |Azimuth|Height i
Markers Reading| Det Reading Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 *** 4804 | 46.79 | PK-U 34 -31.2 49.59 - - 74 -24.41 57 103 H
*** 4804 | 418 |VITR 34 -31.2 44.6 54 -94 - - 57 103 H
3 **%12.011| 39.4 | PK-U 38.7 -24 54.1 - - 74 -19.9 139 216 H
* *%12.011| 32.03 | V1TR 38.7 -24 46.73 54 -7.27 - - 139 216 H
4 * *%15.518| 34.29 | PK-U 40.1 -23.7 50.69 - - 74 -23.31 178 368 H
* *%15.518| 23.63 | V1TR 40.1 -23.7 40.03 54 -13.97 - - 178 368 H
5 *** 4804 | 47.48 | PK-U 34 -31.2 50.28 - - 74 -23.72 19 116 Vv
*** 4804 | 42.04 | VITR 34 -31.2 44.84 54 -9.16 - - 19 116 \
7 * *%12.011| 40.81 | PK-U 38.7 -24 55.51 - - 74 -18.49 162 106 \'%
* *%12.011| 33.88 | V1TR 38.7 -24 48.58 54 -5.42 - - 162 106 \'
8 * *%16.043| 35.84 | PK-U 40.5 -23.8 52.54 - - 74 -21.46 128 211 Vv
* *%16.043| 24.77 | V1TR 40.5 -23.8 41.47 54 -12.53 - - 128 211 \
2 7.206 45 PK-U 35.5 -28.2 52.3 - - - - 47 377 H
7.206 39.21 | VITR 35.5 -28.2 46.51 - - - - 47 377 H
6 7.206 44.87 | PK-U 35.5 -28.2 52.17 - - - - 253 263 \'
7.206 39.72 | V1TR 35.5 -28.2 47.02 - - - - 253 263 Vv

* - 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, RMS Average where: Ton is packet duration

Page 44 of 64

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: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

MID CHANNEL RESULTS

Test Focility: UL Morriavil le

Radiated Emissions I-Meters

Froject Mumber: 12578755
Client: Bose

Test Location: 5-5AC
Hode: 1Tx, GFSK, 2441Mbz
Tested by: 46726
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

RADIATED EMISSIONS

Meter

Corrected

PK

Marker Frequency Reading| Det AT0069 AF|Amp/Cbl/Fltr/Pad Reading Avg Limit |Margin| Peak Limit Margin Azimuth|Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * *% 1,882 | 42.34 | PK-U 34 -30.9 45.44 - - 74 -28.56 52 108 H
* **% 4882 | 34.61 | VITR 34 -30.9 37.71 54 -16.29 - - 52 108 H
2 * *% 7323 | 45.69 | PK-U 35.5 -27.6 53.59 - - 74 -20.41 31 103 H
**% 7323 | 40.5 |VITR 355 -27.6 48.4 54 -5.6 - - 31 103 H
3 * *%12.205| 39.87 | PK-U 38.8 -24.2 54.47 - - 74 -19.53 158 102 H
* **12.205| 30.58 | VITR 38.8 -24.2 45.18 54 -8.82 - - 158 102 H
4 * *% 4,882 | 42.81 | PK-U 34 -30.9 4591 - - 74 -28.09 15 101 Vv
* %% 4882 | 36.31 | VITR 34 -30.9 39.41 54 -14.59 - - 15 101 \
5 * *% 7323 | 45.14 | PK-U 355 -27.6 53.04 - - 74 -20.96 254 106 \'%
* *% 7323 | 40.09 | VITR 355 -27.6 47.99 54 -6.01 - - 254 106 \'
6 * *%12.204| 42.39 | PK-U 38.8 -24.2 56.99 - - 74 -17.01 80 116 Vv
* *%12.204| 36.63 | VITR 38.8 -24.2 51.23 54 -2.77 - - 80 116 \

* - 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, RMS Average where: Ton is packet duration
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FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

HIGH CHANNEL RESULTS
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Fraject Humber:
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

RADIATED EMISSIONS

Frequency MEt?r AT0069 AF [Amp/Cbl/Fltr/Pad Correc'ted Avg Limit |Margin | Peak Limit PK . |Azimuth|Height i
Markers (GHz) Reading| Det (dB/m) (dB) Reading (dBuv/m) | (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuVv) (dBuV/m) (dB)

1 **¥ 496 | 44.17 | PK-U 34 -31.1 47.07 - - 74 -26.93 76 101 H
**%496 | 39.12 | VITR 34 -31.1 42.02 54 -11.98 - - 76 101 H
2 ***%744 | 45.46 | PK-U 35.5 -27.9 53.06 - - 74 -20.94 53 103 H
*¥*x 744 | 40.41 | VITR 35.5 -27.9 48.01 54 -5.99 - - 53 103 H
3 * *%12.401| 40.47 | PK-U 38.8 -24.2 55.07 - - 74 -18.93 165 107 H
* *%12.401| 32.66 | V1TR 38.8 -24.2 47.26 54 -6.74 - - 165 107 H
4 ***%496 | 43.55 | PK-U 34 -31.1 46.45 - - 74 -27.55 16 109 Vv
*** 496 | 37.42 | VITR 34 -31.1 40.32 54 -13.68 - - 16 109 \
5 *¥*x744 | 47.18 | PK-U 35.5 -27.9 54.78 - - 74 -19.22 140 105 \'%
*¥*x744 | 42,51 | VITR 35.5 -27.9 50.11 54 -3.89 - - 140 105 \'
6 ***12.4 42.1 PK-U 38.8 -24.2 56.7 - - 74 -17.3 88 212 Vv
***12.4 33.7 | V1TR 38.8 -24.2 48.3 54 -5.7 - - 88 212 \

* - 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

9.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 3¢ _TL--_.L Facil ity: UL Mar risvi |l B J B9 23:29: :3_
115
185
(=} ;’ \\-
! \
J 1
st Ao _ TR i \lmm
petsn .--«J S P—
2.1 18.5MHz/ 2. 415
Frequency (GHz)
[N FHLEU Pl Sunep Fla Wapsifods Lebal | Fenge (GHe PR Fisf Mtk Dot T - Pia  Wapafods  Lekel
11-i.415 IMi-&)/ 30 ar Mi)  Smssclfute) S0E HAKH Her i zontal I J [
Low Channel Bosdedge — H.TST Rev 9.5 26 Oet 2B16
Frequency Metfer AT0069 |[Amp/Cbl/Fltr/Pad Correc'ted Avserafge Margin| Peak Limit PK, Azimuth|Height i
Marker (GHz) Reading| Det AF (dB/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity|
(dBuv) (dBuV/m)| (dBuV/m) (dB) &
1 **%2.39 | 40.99 Pk 32 -24.2 48.79 - 74 -25.21 324 353 H
2 * *%2.373| 43.18 | Pk 31.9 -24.3 50.78 - - 74 -23.22 324 353 H
3 ***2.39| 31.77 |V1TR 32 -24.2 39.57 54 -14.43 - 324 353 H
4 * *¥%2.389| 32.28 | VI1TR 32 -24.2 40.08 54 -13.92 324 353 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

VERTICAL RESULT

. Test Focility: UL Morrizville 18 Jon 2815 2B:38:15

2.31 ) ) ) ) 18.5MHz/ ) ) ) ) 2.415
Frequency (GHz)
Low C I.[Eu: o T5T Rev 9.5 26 Det 816
Meter Corrected| Average . . PK . .
Marker Fregl:-lency Reading| Det A/:ngeg Amp/ Cbt:{;FItr/Pad Reading Limit M:;gm P;;k\ll'lm't Margin Azl;muth Height Polarity|
(GH2) | (aBuv) (dB/m) (dB) (dBuV/m)| (dBuv/m) | (4B) [ (dBUV/m) | 4q) | (Degs) | (cm)
1 **%2.39| 40.42 | Pk 32 -24.2 48.22 - 74 -25.78 325 107 Vv
2 * *¥%2.367| 43.07 | Pk 31.8 -24.3 50.57 - - 74 -23.43 325 107 Vv
3 * *%2.39| 31.24 |V1TR 32 -24.2 39.04 54 -14.96 - - 325 107 \
4 * *%2.38| 31.98 |VITR 32 -24.3 39.68 54 -14.32 - - 325 107 \
* - 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

__Test Facility: UL Morrisville 18 Jan 2819 15:31:56
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Frequency (GHz)
Forgr (o5 R affin Tetifrg Tupe i Pl Wapaliok Lel [ Fiongs o T Ref i Ooig Tpm - Pia  Wapafods  Lekel
H H | e H.TST Rev 9.5 26 Oet 2B16
Frequency| Metf:r AT0069 [Amp/Cbl/Fltr/Pad COrrested Av?ra!ge Margin| Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det AF (dB/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity|
(dBuv) (dBuV/m)| (dBuV/m) (dB) &
1 * % .484| 41.33 Pk 324 -24.1 49.63 - - 74 -24.37 70 106 H
3 * x% 2484 31.95 | VITR 32.4 -24.1 40.25 54 -13.75 - - 70 106 H
4 * x* 2486 32.4 |VITR 32.4 -24.1 40.7 54 -13.3 - - 70 106 H
2 2.536 42.85 Pk 32.4 -24.1 51.15 - 74 -22.85 70 106 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

VERTICAL RESULT
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Frequency Metfer AT0069 |[Amp/Cbl/Fltr/Pad Correc'ted Avserafge Margin| Peak Limit PK, Azimuth|Height i
Marker (GHz) Reading| Det AF (dB/m) (dB) Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity|
(dBuv) (dBuv/m)| (dBuV/m) (dB) 8
1 * *%2.484| 40.66 Pk 324 -24.1 48.96 - 74 -25.04 285 110 Vv
2 **%2.484| 43.1 Pk 324 -24.1 514 - - 74 -22.6 285 110 Vv
3 * *¥%2.484| 31.94 |VITR 324 -24.1 40.24 54 -13.76 - - 285 110 Vv
4 2.539 32.36 |VI1TR 324 -24.1 40.66 54 -13.34 285 110 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2 DATE: 2019-01-29
FCC ID: A94423352 IC: 3232A-423352

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

RADIATED EMISSIONS

Frequency MEt?r AT0069 AF |Amp/Cbl/Fltr/Pad Correc‘ted Avg Limit | Margin | Peak Limit PK . |Azimuth| Height i
Reading| Det Reading Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 * ** 4,804 | 50.13 | PK-U 34 -31.2 52.93 - - 74 -21.07 76 110 H
* ** 4,804 | 45.47 | VITR 34 -31.2 48.27 54 -5.73 - - 76 110 H
3 **%12.01| 39.11 | PK-U 38.7 -24 53.81 - - 74 -20.19 88 103 H
**%¥12.01 | 30.16 | V1TR 38.7 -24 44.86 54 -9.14 - - 88 103 H
4 * *%17.805| 33.65 | PK-U 41.3 -20.9 54.05 - - 74 -19.95 249 283 H
* *%17.805| 23.3 | VITR 41.3 -20.9 43.7 54 -10.3 - - 249 283 H
5 *** 4804 | 47.68 | PK-U 34 -31.2 50.48 - - 74 -23.52 28 127 Vv
*** 4804 | 42.34 | VITR 34 -31.2 45.14 54 -8.86 - - 28 127 \
7 * *%12.01 | 38.55 | PK-U 38.7 -24 53.25 - - 74 -20.75 328 220 \Y
*¥*%12.01 | 29.29 | V1TR 38.7 -24 43.99 54 -10.01 - - 328 220 \Y
8 * *%17.828| 33.33 | PK-U 41.3 -21 53.63 - - 74 -20.37 97 259 Vv
* *%17.828| 23.24 | VITR 41.3 -21 43.54 54 -10.46 - - 97 259 \
2 7.206 45.39 | PK-U 35.5 -28.2 52.69 - - - - 82 107 H
7.206 39.49 | V1TR 35.5 -28.2 46.79 - - - - 82 107 H
6 7.206 45.61 | PK-U 35.5 -28.2 52.91 - - - - 257 199 \'
7.206 39.67 | V1TR 35.5 -28.2 46.97 - - - - 257 199 Vv

* - 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

MID CHANNEL RESULTS
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

RADIATED EMISSIONS

Frequency MEt?r AT0069 AF [Amp/Cbl/Fltr/Pad Correc'ted Avg Limit |Margin | Peak Limit PK . |Azimuth|Height i
Markers (GHz) Reading| Det (dB/m) (dB) Reading (dBuv/m) | (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuVv) (dBuV/m) (dB)
1 * ** 4882 | 45.22 | PK-U 34 -30.9 48.32 - - 74 -25.68 71 123 H
* ** 4,882 | 39.33 | VITR 34 -30.9 42.43 54 -11.57 - - 71 123 H
2 **% 7323 | 44.99 | PK-U 35.5 -27.6 52.89 - - 74 -21.11 74 107 H
* *%7323| 38.93 | VITR 35.5 -27.6 46.83 54 -7.17 - - 74 107 H
3 * *%12.205| 39.4 | PK-U 38.8 -24.2 54 - - 74 -20 89 116 H
* *%12.205| 31.01 | V1TR 38.8 -24.2 45.61 54 -8.39 - - 89 116 H
4 *** 4,882 | 43.91 | PK-U 34 -30.9 47.01 - - 74 -26.99 16 115 Vv
*** 4882 | 37.72 | VITR 34 -30.9 40.82 54 -13.18 - - 16 115 \
5 * *%7323| 45.57 | PK-U 35.5 -27.6 53.47 - - 74 -20.53 303 109 \'%
**%7323| 39.75 | VITR 35.5 -27.6 47.65 54 -6.35 - - 303 109 \'
6 * *¥%12.205| 39.55 | PK-U 38.8 -24.2 54.15 - - 74 -19.85 335 103 Vv
* *%12.205| 30.6 | VITR 38.8 -24.2 45.2 54 -8.8 - - 335 103 \

* - 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, RMS Average where: Ton is packet duration
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REPORT NO: R12570795-E2
FCC ID: A94423352

DATE: 2019-01-29
IC: 3232A-423352

HIGH CHANNEL RESULTS
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RADIATED EMISSIONS

Markers Frequency, R“:aec:?nrg Det AT0069 AF [Amp/Cbl/Fltr/Pad C:er:’ci;egd Avg Limit | Margin | Peak Limit M:rKgin Azimuth| Height Polarity
(GHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuv/m) | (dB) | (dBuV/m) (dB) (Degs) | (cm)
1 *¥**¥496| 46.51 | PK-U 34 -31.1 49.41 - - 74 -24.59 41 102 H
***496| 41.08 | VITR 34 -31.1 43.98 54 -10.02 - - 41 102 H
2 ¥** 744 45.4 | PK-U 35.5 -27.9 53 - - 74 -21 68 109 H
¥**¥744| 39.2 | VITR 35.5 -27.9 46.8 54 -7.2 - - 68 109 H
3 *¥**12.4| 41.07 | PK-U 38.8 -24.2 55.67 - - 74 -18.33 93 113 H
*¥**¥12.4| 32.64 | VITR 38.8 -24.2 47.24 54 -6.76 - - 93 113 H
4 ¥**¥496| 39.9 PK-U 34 -31.1 42.8 - - 74 -31.2 25 226 Vv
***496| 33.92 | VITR 34 -31.1 36.82 54 -17.18 - - 25 226 \
5 *¥**744 | 45.58 | PK-U 35.5 -27.9 53.18 - - 74 -20.82 270 204 \'%
*¥**744| 39.52 | VITR 35.5 -27.9 47.12 54 -6.88 - - 270 204 \'
6 ***12.4| 39.15 | PK-U 38.8 -24.2 53.75 - - 74 -20.25 278 192 Vv
*¥**12.4| 29.76 | VITR 38.8 -24.2 44.36 54 -9.64 - - 278 192 \

* - 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, RMS Average 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 MHZz) 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- TWO ORIENTATIONS FACE ON/FACE OFF

BELOW 30MHz DATA

Meter Corrected FCCQP | FCCAV FCCPK | Worst-Case

Marker Fr((e:/lu:zr;cy Reading | Det ?J:;’:; Cbl (dB) FZ'::;S?J;) Reading 15.209 15.209 15.209 Margin A(zI;?ust)h
(dBuv) dB(uVolts/meter)| Limit Limit Limit (dB) g

4 .01131 43.91 Pk 18.7 1 -80 -17.29 - 46.54 66.54 -63.83 0-360
1 .01894 45.17 Pk 15 1 -80 -19.73 - 42.06 62.06 -61.79 0-360
5 .26144 44.4 Pk 10.2 1 -80 -25.3 - 19.26 39.26 -44.56 0-360
2 .26169 42.57 Pk 10.2 1 -80 -27.13 - 19.25 39.25 -46.38 0-360
6 .6481 35.26 Pk 10.4 1 -40 5.76 31.37 - - -25.61 0-360
3 .71766 34.69 Pk 10.4 1 -40 5.19 30.49 - - -25.3 0-360

Pk - Peak detector
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9.3. WORST-CASE 30-1000 MHz

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

Test Facility: UL Marrisville 14 Jon 2819 22:50:14
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30 TO 1000MHz DATA

Meter Corrected . . . .
Markers Frequency Reading | Det AT0073 ACF Amp/Cbl (dB) | Reading QPk Limit Margin | Azimuth | Height Polarity
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (Degs) (cm)
1 * *¥% 1255562 | 26.62 Qp 20.2 -30.7 16.12 43.52 -27.4 234 192 H
2 * *¥%169.6721 | 23.49 Qp 18.3 -30.3 11.49 43.52 -32.03 333 279 H
4 * *¥%123.3564 | 23.67 Qp 20.1 -30.7 13.07 43.52 -30.45 273 244 \
5 * *%164.9277 23.21 Qp 18.6 -30.4 11.41 43.52 -32.11 5 103 Vv
3 * *¥%¥088.2517 | 21.71 Qp 29.8 -25.2 26.31 53.97 -27.66 199 282 H
6 * *¥%¥987.8357 | 21.69 Qp 29.8 -25.2 26.29 53.97 -27.68 79 209 v

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

Qp — Quasi-Peak detector
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9.4. WORST-CASE 18 to 26 GHz

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

Froject Mumber: 12578755

16 Jon 2819 2E:58:13

Radioted Emissions I-Meters

[ E— T iant: Bose
Te=t Location: M-SAC
Mede: 1Tx, BT, WC
= i Tested by: 11993 / 46726
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18 TO 26GHz DATA

Frequency Metfer AT0076 AF | Amp/Cbl Correr:ted Avsera!ge Margin| Peak Limit |Margin |[Azimuth|Height .
Marker Reading| Det Reading Limit Polarity|
(GHz) (dBuV) (dB/m) (dB) (dBuV/m)| (dBuV/m) (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
1 [***20.708] 46.95 | Pk 33.1 -39.7 40.35 54 -13.65 74 -33.65] 0360 | 199 | H
3 |***22.337] 46.75 | Pk 335 -39.3 40.95 54 -13.05 74 -33.05| 0360 | 249 | H
4 [***23.686| 44.75 | Pk 34 -39 39.75 54 -14.25 74 -34.25| 0360 | 249 | H
5 |***21.019] 46.61 | Pk 33.2 -39.8 40.01 54 -13.99 74 -33.99| 0360 | 252 | Vv
7 |***22.661] 45.71 | Pk 335 -39.3 39.91 54 -14.09 74 -34.09| 0360 | 202 | Vv
9 |***23.808| 45.66 | Pk 34 -39 40.66 54 -13.34 74 -33.34| 0360 | 152 | v
2 21.616 | 50.49 | Pk 333 -39.5 44.29 54 -9.71 74 -29.71| 0360 | 199 | H
6 21.619 | 49.6 | Pk 333 -39.5 43.4 54 -106 74 -30.6 | 0-360 | 102 | Vv
8 23.407 | 46.7 | Pk 34.1 -39.1 417 54 -12.3 74 323 [ 0360 | 252 | v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
** _ indicates frequency in Taiwan NCC LP0002 Restricted Band
Pk - Peak detector
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10. SETUP PHOTOS

Please refer to R12570795-EP2 for setup photos

END OF TEST REPORT
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