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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Wireless Speaker
MODEL: 419356
SERIAL NUMBER: Conducted: 00-0031
Radiated: 00-0023
DATE TESTED: 2016-08-04 to 2016-08-22, 2016-09-13
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY (ISED) CANADA RSS-247 Issue 1 Pass
INDUSTRY (ISED) CANADA RSS-GEN Issue 4 Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL LLC
based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test
results show that the equipment tested is capable of demonstrating compliance with the
requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. 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:

/%A ,@,(7 ﬂ/\n{;@m

Jeffrey Moser Rick Jankovics
EMC Program Manager EMC Engineer
UL — Consumer Technology Division UL — Consumer Technology Division
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, RSS-GEN Issue 4, RSS-247 Issue 1.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory

Dr., Research Triangle Park, NC 27709, USA and 2800 Suite B, Perimeter Park Drive,
Morrisville, NC 27560.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
[ ] Chamber C

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560

[ | Chamber NORTH

X] Chamber SOUTH

The onsite chambers are covered under Industry (ISED) Canada company address code
2180C with site numbers 2180C -1 through 2180C-4, respectively.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap/.
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4. CALIBRATION AND UNCERTAINTY
41. 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

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Total RF power, conducted +0.45
RF power density, conducted +1.50
Spurious emissions, conducted +2.94
All emissions, radiated up to 26 GHz +5.36
Temperature +0.07
Humidity +2.26
DC and low frequency voltages +1.27
Conducted Emissions (0.150-30MHz) + 3.65

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

5.1. DESCRIPTION OF EUT

The EUT is a wireless speaker that contains Bluetooth/BLE transceivers, manufactured by
Cambridge Silicon Radio, CSR8675.

The EUT is provided with a Bose model SO08AHUQ0500160 power supply.

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 7.54 5.68
2402 - 2480 DQPSK 6.71 4.69
2402 - 2480 Enhanced 8PSK 6.88 4.88

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an inverted F antenna formed by printed circuit board etch internal to the
product, with a maximum gain of 4.9 dBi.

54. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was version 0.6.1.4215.

The test utility and driver software used during testing was Polycomm, ver. 0.1.9.0 and CSR
BlueSuite ver 2.5.8.
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5.5. WORST-CASE CONFIGURATION AND MODE
All testing was performed in all modes except as noted below:
For all Radiated Emissions testing, the EUT has an intended orientation and was tested this

way (Speaker upright). The fundamental of the EUT was investigated in various
configurations:

. Stand alone with music player

. Connected to power charger

. Connected to laptop

. Connected to power charger and music player via 3.5 mm cable

It was determined that connected to the power charger configuration was the worst-case
configuration. Therefore, all final radiated testing was performed with the EUT in ‘connected
to power charger’ configuration.

Below 1 GHz Radiated emissions and power line conducted emissions were performed with
the EUT set to transmit at the channel with the highest output power as the worst-case
scenario.

For both Conducted and Radiated Emissions, Enhanced Data rate modes, 8DPSK is
considered equivalent to DQPSK or worst-case. Therefore, all tests were performed in
8DPSK and only select tests were performed for the DQPSK mode. Additionally, unless
noted in the test report, all tests were performed with the DH5 packet size as this was
considered worst-case.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop PC Lenovo 20BUS04K00 PCO0A2UQS N/A
AC Adapter Lenovo ADLX65NLC2A 54DEI1T N/A
AC Adapter Bose AFD5V-1C-1U-US 724081-0010 N/A
AC Adapter Bose S008AHU0500160 745559-0030 N/A

1/0 CABLES
1 USB 1 Micro USB Unshielded <1m N/A
2 Antenna 1 RF RF <1m N/A
3 DC Mains 1 DC DC Mains >1m N/A
TEST SETUP

The EUT is set up with its associated AC/DC adapter during radiated-emissions testing. For
convenience, the device is connected to a laptop PC via a USB cable to configure the device
for test during antenna-port measurements. Test software exercised the radio portion of the
device.
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SETUP DIAGRAM FOR TESTS

Conducted Setup

Spectrum Analyzer

Support Laptop
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Radiated Setup
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—I AC Adaptor

AC Mains
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Line Conducted Setup

Support Laptop

AC Adaptor

AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South
Chamber)
Equip.
ID Description Manufacturer | Model Number| Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2015-12-08 |2016-12-31
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences JB3 2016-06-07 |2017-06-30
Antenna Corp.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2016-03-07 |2017-03-31
Antenna, 1to 18 GHz
18-40 GHz
ATOO76 | Hom Antenna, 18- ARA MWH-1826/B | 2015-08-27 |2016-08-31
26.5GHz
ATO0077 Horn Antenna, 26-40GHz ARA MWH-2640/B | 2015-08-27 | 2016-08-31
Gain-Loss Chains
S-SACO1 | Samioss sting: 0009 1 variqus Various 2015-10-07 |2016-10-31
Gain-loss string: 30- . .
S-SAC02 1000MHz Various Various 2016-06-26 |2017-06-30
SSAC03 | Sannioss sting: - Various Various 2015-08-22 |2016-08-31
S-SACo4 | Gain-lossstring: 18-y i Various 2016-02-29 |2017-02-28
40GHz
Receiver & Software
SA0025 Spectrum Analyzer Agilent N9030A 2016-03-17 |2017-03-31
SA0026 (18- .
40GHz RSE) Spectrum Analyzer Agilent N9030A 2016-02-24 |2017-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
Hiooso | Jemp/Humid/Pressure | o0 parmer | 99760-00 2015-07-01 |2016-08-31

Meter

Note — This test area was used prior to 2016-08-31.
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Test Equipment Used - Wireless Conducted Measurement Equipment
EquiI;I)Dment Description Manufacturer Model Number | Last Cal. | Next Cal.
Conducted Room 1
SA0019 Spectrum Analyzer Agilent E4446A  [2015-09-022016-09-30
Technologies
PWM004 RF Power Meter Keysight N1911A  [2016-06-222017-06-22
Technologies
Peak and Avg Power Sensor, Keysight
PWS004 50MHz to 6GHz Technologies E9323A 2016-06-222017-06-22
HI0078 Temp/Humid/Pressure Meter | Springfield PreciseTemp 2016-06-13|2017-06-13
MMO0167 True RMS Multimeter Agilent U1232A 2015-08-17|2016-08-31
76022 | DC Regulated Power Supply | CireuitSpecialist  cqi3005x5 N/A N/A

s.Com

Note — This test area was used prior to 2016-08-31.
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Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)

Equipment

D Description Manufacturer Model Number Last Cal. | Next Cal.
cBLo77  [C03X cable, RG223, N-male | b giornack | PE3476-240 2016-06-152017-06-30
to BNC-male, 20-ft.
HIO078 Temp/Humid/Pressure Meter | Springfield PreciseTemp 2016-06-13[2017-06-30
LISN, 50-ohm/50-uH, 2- Fischer Custom| FCC-LISN-50-25-2-
LISNOO3 conductor, 25A Com. 01-550V 2016-08-24[2017-08-24
LISN, 50-ohm/50-uH, 2- Solar
LISNOO8 conductor, 25A (For support El . 8012-50-R-24-BNC  [2015-09-032016-09-30
ectronics
gear only.)
PRE0101521 [EMI Test Receiver 9kHz- Rohde &
(75141) 7 GHz Schwarz ESCI 7 2016-08-23(2017-08-23
TLoot | jransientlimiter, 0.009- Com-Power | LIT-930A 2016-06-09[2017-06-30
Cw2501M
PS214 AC Power Source Elgar (s/n 1523A02396) NA NA
Cw2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if needed)
CDECABLE001 ANSI C63.4 1m extension UL Per Annex B of ANSI 2016-06-0412017-06-30
cable. C63.4
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7. MEASUREMENT METHODS
Duty Cycle: KDB 558074 D01 v03r05 Section 6.0
20 dB BW: ANSI C63.10:2013 Section 6.9.2

99% Occupied Bandwidth: ANSI C63.10:2013, Section 6.9.3

Hopping Frequency Separation: ANSI C63.10:2013 Section 7.8.2

Number of Hopping Channels: ANSI C63.10:2013 Section 7.8.3

Average Time of Occupancy: ANSI C63.10:2013 Section 7.8.4

Output Power: ANSI C63.10:2013 Section 7.8.5

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

Out-of-band emissions in restricted bands: ANSI C63.10:2013 Sections 6.3-6.6

Line Conducted Emissions: ANSI C63.10:2013 Sections 6.2

Page 17 of 113
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4 GHz band (Hopping OFF)
Bluetooth GFSK 2.893 3.753 0.771 77.08% 1.13 0.346
Bluetooth 8PSK 2.893 3.753 0.771 77.08% 1.13 0.346

HOPPING OFF

DUTY CYCLE GFSK MODE
s Agilent 22:07:57 Aug 4, 2016 L

| Measure

APw5.1.1(871516),49497, Conducted 1

a Mkr3 3753 ms
8.0293 dB

Meas Off

Ref 18 dBm #Atten 20 dB
#Peak ¥ ST

2R 1 2
Log

dB/

Channel Power

Occupied BH

ACP

Center 2.441 @88 GHz

Res BH 8 MHz #YBH 58 MHz

Span @ Hz
Sweep 16.53 ms (1081 pts)

Multi Carrier
Power

R Axis

1.637 me
2,893 mg
1.637 ms
3.753 me

Marker Trace
1R (&)
la (&)
3R 1
3a (&)

Amplituda
£.67 dBm
-6.82 dB
£.67 dBm

6.63 dB

Power Stat
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DUTY CYCLE 8PSK MODE
w5 Agilent 22:42:01 Aug 4, 2016 L [ Measure

APv5.1.1(8715163,49437, Conducted 1 a Mkr3  3.753 ms
Ref 1@ dBm #Atten 26 dB -3.816 dB Meas Off
#Peak 3 [+ 20 r s — T

3

Log Tt
dB/ Channel Power

Occupied BH

‘ ACP

Center 2.441 006 GHz Span @ Hz . .

Res BH 8 MHz WEH 50 MHz  Sweep 16.53 ms (1001 pro) || Ul c;;:::F
Marker Trace H Axiz Amplituda
1R (4] 1.637 m= 4.59 dBm

1 (1 2.893 1.14 dB ‘

3; (& 1.637 Ez 4.59 dBm PowercsciijaFt
3a (1 3.753 me -@.82 dB

More

1of 2

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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8.2. BASIC DATA RATE GFSK MODULATION
8.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.
Test per FCC §15.247(a)(1); IC RSS-247 5.1 (1), 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
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 944 888.5628
Middle 2441 932 884.7423
High 2480 942 877.5690
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20 dB BANDWIDTH

BANDWIDTH LOW CH
w5 Agilent 22:14:59 Pug 4, 2016

L

Measure

APw5.1.1(8715163,43497, Conducted 1
Fef 10 dBm #Htten 20 dB

a Mkrl 944 kHz
8.277 dB

#Peak
Log

Meas Off

dB/

Channel Power

Occupied BH

ACP

Center 2,402 000 GHz

#hes BH 22 kHz #WBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH
3 Agilent 22:88:27 Aug 4, 2016

L

| Measure

APw5.1.1(6715163,43497, Conducted 1
Ref 18 dBm #Htten 20 dB

a Mkrl 932 kHz
-0.133 dB

#Peak
Log

dB/

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2.441 806 GHz

#hes BH 22 kHz #JBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1 of 2
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

BANDWIDTH HIGH CH
4 Agilent 22:12:02 Aug 4, 2016 L [ Measure

APv5.1.1(871516),49497, Conducted 1 a Mkrl 3942 kHz
Rsf i@ dBm #Htten 28 dB 8.525 dB Meas Off
#Pea

Log
4B/ 1 Channel Power
‘ Occupied BW

‘ ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.430 600 GHz Span 2 Mz ‘ 1”‘0’{ S
#Res BH 22 kHz #\BH 68 kH=z Sweep 4 ms (1081 pts)
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

99% BANDWIDTH

BANDWIDTH LOW CH
w5 Agilent 22:15:33 Pug 4, 2016

L

Measure

Ch Freq 2.402 GHz

Trig Free

Occupied Bandwidth

|Huerages: 20

Meas Off

APw5.1.1(8715163,43497, Conducted 1

Channel Power

Ref 10 dBm #Htten 20 4B
|

#3amp | |
.

S5 &

Occupied BH

ACP

Center 2,402 G0@ GHz

+Res BH 38 kHz #yBH 91 kHz

Span 2 MHz

#Syeep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
888.5628 kHz

-2.967 kHz
912.359 kHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pur
% dB

99.00 ¥
-20.80 dB

Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH
¥ Agilent 22:09:06 Aug 4, 2016

L

| Measure

Ch Freq 2.441 GHz

Trig Free

Occupied Bandwidth

Meas Off

[Averages: 20 | |

APwS.1.1(6715163,43497, Conducted 1
Ref 18 dBm #Htten 20 dB
|

#Samp | [

S

Channel Power
‘ Occupied BH

Center 2.441 888 GHz

#hies BH 30 kHz #BH 91 kHz

Span 2 MHz

#3weep 100 ms (1001 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
884.7423 kHz

—-4.795 kHz
936.551 kHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pur
x dB

99.98 ¥
-28.68 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R11223338-E1

FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

BANDWIDTH

HIGH CH

w5 Agilent 22:18:32 Pug 4, 2016

L

Measure

Occupied Bandwidth

Ch Freq

2.48 GHz

Trig Free

[Averages: 2@

Meas Off

Ref 19 dBm

APY5.1.1(8715162,49437, Conducted 1

#Atten 20 dB

Channel Power

#Samp

Log

| .
PR
$

=5

Occupied BH

dB/

ACP

#Res BH 30 kHz

Center 2,420 000 GHz

#WBH 91 kHz

Span 2 MHz

#Sweep 100 ms (1001 pts)

Multi Carrier
Power

% dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

Occ BH % Pur
% dB

877.5690 kHz

-16.686 kHz
982,294 kHzx

99.00 ¥
-20.00 dB

Power Stat
CCDF

More

1of 2

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (2)

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 and
the VBW is set to 3x RBW. The sweep time is coupled.

RESULTS

Ch. A Ch. B Ch. 1 to | Max. 20 |2/3 20 dB| Margin
Ch. 2 dB BW | Margin

Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 0.944 0.629 -0.371

Note — The channel hopping separation of 1MHz is greater than the 20 dB bandwidth.
Additionally, the output power is less than 125 mW and the channel separation is greater
than 2/3 the 20 dB bandwidth (approx. 630 kHz).
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
s Agilent 23:14:05 Aug 4, 2016 L

APw5.1.1(8715163,43437, Conducted 1 a Mkrl 1.000 MHz

Ref 30 dBm #Atten 46 dB 022 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

ML 32 Multi Carrier

53 FC Power

AR
£(fn

Power Stat

FTun CCDF

Swp

Center 2,441 500 GHz Span © Mz 1”‘0’{ S

#Res BH 308 kHz #\BH 918 kHz Sweep 1 ms (1801 pts)

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (4)

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. 300 kHz). The analyzer is set to Max
Hold.

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
4 Agilent 23:13:01 PAug 4, 2016 L Measure

APw5.1.1(8715163,43497, Conducted 1

Ref 30 dBm Atten 30 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

Center 2.440 0@ GHz Span 188 MHz
#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1861 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
s Agilent 23:11:08 Aug 4, 2016 L

APw5.1.1(8715163,43497, Conducted 1

Ref 30 dBm Atten 30 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More

Center 2.415 6@ GHz Span 38 MHz 1of 2

+Res BH 308 kHz +VEH 388 kHz Sreep 28 ms (1881 pts)

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

3 Agilent 23:11:48 Fug 4, 2016 L | Measure
APYE.1.1(@71516),49497, Conducted 1

Ref 38 dBm Atten 30 dB Meas Off
#Peak

Channel Power
‘ Occupied BH

‘ ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.445 00 GHz Span 30 MHz ‘ 1”‘0’{ S
#Res BH 300 kHz #YBH 300 kHz Sweep 20 ms (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
% Agilent 23:12:15 Aug 4, 2016 L

APw5.1.1(8715163,43497, Conducted 1

Ref 30 dBm Atten 30 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2,475 B0 GHz Span 30 MHz 1”‘0’{ S

+Res BH 308 kHz +VEH 388 kHz Sreep 28 ms (1881 pts)

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (4)

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

TEST PROCEDURE

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

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

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

RESULTS

DH Packet | Pulse [Number of | Average Time | Limit Margin
Width Pulses in | of Occupancy

(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DHA1 0.383 32 0.123 04 -0.277
DH3 1.642 16 0.263 04 -0.137
DH5 2.892 11 0.318 04 -0.082

DH Packet | Pulse [Number of | Average Time | Limit Margin
Width Pulses in | of Occupancy

(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.383 8 0.031 04 -0.369
DH3 1.642 4 0.066 04 -0.334
DH5 2.892 2.75 0.080 04 -0.320

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH - DH1

PULSE WIDTH — DH1
w5 Agilent 23:24:27 Aug 4, 2016 L Measure

APw5.1.1(8715167,49497, Conducted 1 a Mkrl 383 ps

Ref 38 dBm #Atten 46 dB -8.27 dB Meas Off
#Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 BOA GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1
W Agilent 23:24:49 Aug 4, 2616 Measure

APw5.1.1(8715167,43497, Conducted 1

Ref 30 dBm #Atten 46 dB Meas Off
#Peak

Log
ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 008 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH — DH3

PULSE WIDTH — DH3
w5 Agilent 23:26:41 Aug 4, 2016 L Measure

APwS.1.1(8715163,43497, Conducted 1 a Mkrl  1.642 ms

Ref 38 dBm #Atten 46 dB 8.4a dB Meas Off
#Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 BOA GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
W Agilent 23:27:06 Aug 4, 2616 Measure

APw5.1.1(8715167,43497, Conducted 1

Ref 30 dBm #Atten 46 dB Meas Off
#Peak

Log
ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 008 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH — DH5

PULSE WIDTH — DH5
# Agilent 23:15:39 Aug 4, 2016 L Measure

APwS.1.1(8715163,43497, Conducted 1 a Mkrl  2.892 ms

Ref 38 dBm #Atten 46 dB 8.57 dB Meas Off
#Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 BOA GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
W Agilent 23:16:09 Aug 4, 2616 Measure

APw5.1.1(8715167,43497, Conducted 1

Ref 30 dBm #Atten 46 dB Meas Off
#Peak

Log
ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 008 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.2.5. OUTPUT POWER

LIMIT

§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 (2)
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.

TEST PROCEDURE

The transmitter output was connected to a power meter equipped with a power sensor
capable of measuring peak power. The cable assembly insertion loss of 10.98 dB (including
10 dB pad and 0.98 dB cable) was entered as an offset in the power meter to allow for direct
reading of power.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 4.91 4.90 30 -25.09
Middle 2441 6.46 4.90 30 -23.54
High 2480 7.54 4.90 30 -22.46

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

8.2.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.98 dB (including 10 dB pad and 0.98 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.70
Middle 2441 6.35
High 2480 7.44

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.2.7. 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.

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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FCC ID: A94419356 IC: 3232A-419356

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
s Agilent 22:15:55 Aug 4, 2016 L Measure
APWE.1.1(6715163,49497, Conducted 1 Mkr2 2.400 086 GHz

Eefklﬁﬂ dBm +Atten 28 B —45.58 dBm Meas Off
&a

Channel Power

Occupied BH

ACP

Center 2,400 BAA GHz Span 15 MHz
#Res BH 180 kHz #\JBH 308 kHz  Sweep 1.467 ms (1001 pts)

Marker Trace Type ¥ Axiz Amplitude
1 (&) Frag 2.399 955 GHz -45.78 dBm
2 (&) Freg 2,488 888 GHz -45,28 dBm Power Stat

CCDF

Multi Carrier
Power

More
1 of 2

I:|

LOW CHANNEL SPURIOUS
¥ Agilent 22:16:47 PAug 4, 2016 L Measure

APvS.1.1(671516),49497, Conducted 1 Mkrd 7.205 GHz

Ref 18 dBm #Atten 28 dB -47.391 dBm Meas Off
#Peak g
Lag 1

ey Channel Power

Center 13,815 GHz Span 25.
#Res BH 108 kHz #\BH 388 kHz Sweep 2.482 5 (8192 pts)
Markar Trace H Axis Amplituda
1 (&) 2,482 GHz 4.24 dBm
2 (1 4,884 GHz -54.92 dBm
3 (&) 7.286 GHz -47.99 dBm
4 (1 7.285 GHz -47.99 dBm
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FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent 22:09:35 Aug 4, 2016

L Measure

APYS.1.1(8715162,49497, Conducted 1
Ref 10 dBm #Atten 20 4B

Mkrl 2.441 668 GHz

£.63 dBm Meas Off

Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More

Center 2.441 B0 GHz

#Res BH 100 kHz #YBH 380 kHz

Span 15 MHz

Sween 1.467 ms (1001 pts) Lof2

MID CHANNEL SPURIOUS
3 Agilent 22:13:35 Aug 4, 2016

L | Measure

APYE.L.1(B715162,49497, Conducted 1
Ref 18 dBm #Atten 20 dB

Mkrd 7.322 GHz
-47.814 dBm

Meas Off

#Peak q

| Channel Power

Occupied BH

‘ ACP

Center 13.815 GHz

#Res BH 168 kHz +YBH 388 kHz

Marker Trace W Axis

1 (12
2
3 (12
4

2.441 GHz
1y 4.882 GHz
7.322 GH=z
1> 7.322 GHz

Span 25.97 GHz ‘ ; i

Sweep 2.482 s (8192 pts) Mult CF?E:‘:Z::
Amplitude
£.23 dBn

-GE.17 dBm Power Stat

CCDF

‘ More

1of 2

-47.81 dBm
-47.81 dBm
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

#5 Agilent 22:18:56 Aug 4, 2016 L Measure
APYS.1.1(8715162,49497, Conducted 1 Mkrz 2.483 985 GHz
Ref 18 dBm #Atten 26 dB -57.38 dBm Meas Off
Peak
Log

Channel Power

dB/

Occupied BH

ACP

Center 2,483 586 GHz Span 15 MHz . .
#Res BH 100 kHz WBH 300 kHz  Sween 1467 ms (1001 prs) || MUIt c,f;;,':ﬁ

Marker Trace Type # Axiz Amplitude
1 (1> Frag 2.433 5HH GHz -58.42 dBm
2 (&) Frag 2.433 965 GHz -57.38 dBm Power Stat

CCDF

More
1of 2

HIGH CHANNEL SPURIOUS
¥ Agilent 22:19:51 Aug 4, 2016 L | Measure

APvS.1.10671516),49497, Conducted 1 Mkrd 9.922 GHz
Ref 18 dBm #Atten 28 dB —45.682 dBEm Meas Off

#Peak b
| Channel Power
Occupied BH
‘ ACP
Center 13.815 GHz Span 25.97 GHz . .
WRes BH 100 kHz WEH 300 kHz  Sweep 2.452 5 (3102 prsy || TG c;;;::?
Marker Trace * Axiz Amplitudea
1 1 2,438 GHz 7.62 dBm
2 1 4,968 GH -BE.49 dB ‘
3 1 7448 EH; -49.86 dBm Powercfts:tnag
4 1 9,922 GHz -45,668 dBm
More
1of?2

o aca™
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
w5 Agilent 23:17:07 Pug 4, 2016

L

Measure

APw5.1.1(8715163,43497, Conducted 1
Fef 10 dBm #Htten 20 dB

Mkrz 2.408 008 GHz

-53.91 dBm

Peak

Meas Off

Log

dB/

Channel Power

Occupied BH

ACP

Center 2,408 808 GHz

#Res BH 100 kHz #YBH 380 kHz

Span 15 MHz

Sweep 1,467 ms (1081 pts)

* Axiz
2.399 16A GHz
2.488 BEA GHz

Marker Traca
1 (&)
2 (&)

Twpa
Freq
Fraeg

=

Amplituda
-52.58 dBm
-£3.91 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[Copyright 2000-2010 Agilent Technalogies ]

HIGH BANDEDGE WITH HOPPING ON
# Agilent 23:19:01 Aug 4, 2016

L

Measure

APw5.1.1(8715163,43437, Conducted 1
Ref 10 dBm #Htten 20 dB

Mkrz 2.483 926 GHz

-53.17 dBm

Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,483 508 GHz

#fies BH 100 kHz #YBH 380 kHz

Span 15 MHz

Sweep 1467 ms (1001 pts)

¥ Axiz
2.483 SHA GHz
2,489 928 GHz

Marker Trace
1 (&)
2 (1>

Twpa
Frag
Fraeg

Amplituda
-E1.15 dBm
-£3.17 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2
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DATE: 2017-04-04
IC: 3232A-419356

REPORT NO: R11223338-E1
FCC ID: A94419356

8.3. ENHANCED DATA RATE DQPSK MODULATION
8.3.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.
Test per FCC §15.247(a)(1); IC RSS-247 5.1 (1), 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
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1221 1197.2
Middle 2441 1233 1215.4
High 2480 1332 1209.2

Test Information

Tested by: Mark Learner

Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

20 dB BANDWIDTH

BANDWIDTH LOW CH
4 Agilent 23:03:19 Aug 4, 2016 L [ Measure

APv5.1.1¢A715163,49497, Conducted 1 a Mkrl 1.221 MHz
Ref 18 dBm #Atten 20 dB B.752 dB Meas Off
#Peak
Channel Power
| Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.402 B0 GHz Span 3 MHz | 1“‘;{ S
#Res BH 22 kHz #YBH 63 kHz Sweep 5.933 ms (1001 pts)

BANDWIDTH MID CH
- Agilent 22:55:4% Aug 4, 2016 L [ Measure

APwS.1.1(0871516),49497, Conducted 1 a Mkrl 1.233 MHz

Ref 18 dBm #Atten 20 dB -3.467 dB Meas Off
#Peak

Log

ey Channel Power
‘ Occupied BH

‘ ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.441 806 GHz Span 3 MHz ‘ 1”‘;{‘;
#Res BH 22 kHz #UBH 68 kHz  Sweep 5.933 ms (1601 pts)
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

BANDWIDTH HIGH CH
¥ Agilent 23:04:31 Aug 4, 2016

L

Measure

APwS.1.1(0715163,43497, Conducted 1
Ref 18 dBm #Htten 20 dB

a Mkrl 1.332 MHz

8.214 dB

#Peak

Center 2,480 008 GHz
#Res BN 22 kHz

#UBH 68 kHz

Span 3 MHz

Sweep 5.933 ms (1801 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

99% BANDWIDTH

BANDWIDTH LOW CH
w5 Agilent 23:01:28 Aug 4, 2016

L

Measure

Ch Freq Z2.402 GHz

Trig Free

Occupied Bandwidth

|Hverages: 20

Meas Off

APw5.1.1(8715167,43497, Conducted 1
Ref 10 dBm #Htten 20 dB

Channel Power

#Samp

Log

L

Occupied BH

dB/

ACP

Center 2,402 000 GHz

#hes BH 30 kHz #WBH 91 kHz

Span 5 MHz

#Sneep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
1.1972 MHz

Transmit Freq Error  -168.126 kHz
% dB Bandwidth 1.278 MHzx

Occ BH % Pwr
% dB

99.00 ¥
-20.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

BANDWIDTH MID CH
s Agilent 22:56:19 Fug 4, 2016

L

| Measure

Ch Freq Z.441 GHz

Occupied Bandwidth

Trig Free

|Averages: 28

I| Meas Off

APv5.1.1(871516),43497, Conducted 1
Ref 1@ dBm #Atten 20 dB

| Channel Power

#Samp

Log

| Occupied

S ¥

dB/

BW
| ACP

Multi Carrier

Center 2,441 680 GHz
#Res BH 30 kHz

#YBH 91 kHz

Span 5 MHz

#5weep 108 ms (1001 pts)

Power

Occupied Bandwidth
1.2154 MHz

Transmit Freq Error
% dB Bandwidth

Occ BH ¥ Pwr 99.08 ¥
% dB -20.00 dB

-18.518 kHz
1.315 MHz*

Power Stat
CCDF

More
1of 2

BANDWIDTH HIGH CH
w5 Agilent 23:05:04 Aug 4, 2016

L

Measure

Ch Freq
Occupied Bandwidth

2.48 GHz

Trig Free

|Huerages: 20

Meas Off

Channel Power

APw5.1.1(8715167,43497, Conducted 1
Ref 18 dBm +Atten 28 B

#Samp

Occupied BH

o

ACP

Multi Carrier

Center 2,480 008 GHz
#Res BW 30 kHz

#WBW 91 kHz

Span 5 MHz
#5weepn 100 ms (1001 pts)

Power

Occupied Bandwidth
1.2092 MHz

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.06 %
% dB -20.60 dB

-14.822 kHz
1.258 MHz*

Power Stat
CCDF

More
1 of 2
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.3.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (2)

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

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

an output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and
the VBW is set to 3x RBW. The sweep time is coupled.

RESULTS
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
s Agilent 00:04:18 Aug 5, 2016 L

APw5.1.1(8715163,43437, Conducted 1 a Mkrl 1.000 MHz

Ref 30 dBm #Atten 46 dB -6.50 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

ML 32 Multi Carrier

53 FC Power

AR
£(fn

Power Stat

FTun CCDF

Swp

Center 2,441 500 GHz Span © Mz 1”‘0’{ S

#Res BH 308 kHz #\BH 918 kHz Sweep 1 ms (1801 pts)

Ch. A Ch. B Ch. 1to | Max. 20 |2/3 20 dB| Margin
Ch. 2 dB BW | Margin

Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.332 0.888 -0.112

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx.
1.3 MHz). However, the output power is less than 125 mW and the channel separation is
greater than 2/3 the 20 dB bandwidth (approx. 900 kHz).

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.3.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (4)

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. 300 kHz). The analyzer is set to Max
Hold.

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 00:01:12 Aug 5, 2616 Measure

APYS.1.106715163,49497, Conducted 1

Ref 30 dBm Atten 36 dB Meas Off
#Peak

Log

4B/ Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More

Center 2.440 @ GHz Span 188 MHz 1 of 2

#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)

Page 47 of 113

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
W Agilent 23:54:4%

Aug 4, 2016

L

Measure

Ref 38 dBm

APw5.1.1(871516),43497, Conducted 1

Atten 38 dB

Meas Off

#Peak
Log

dB/

Channel Power

I
‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2,415 68 GHz
#Res BH 300 kHz

#WEW 380 kHz

Span 30 MHz
Sweep 20 ms (1081 pts)

More
1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
s Agilent 23:56:58

Aug 4, 2016

L

| Measure

Ref 38 dBm

APv5.1.1(871516),434397, Conducted 1

Atten 30 dB

#Peak
Log

dB/

| Meas Off
Channel Power
| Occupied BH

| ACP

Center 2.445 8@ GHz
#Res BW 300 kHz

#UBH 380 kHz

Span 38 MHz
Sweep 20 ms (1081 pts)

Multi Carrier
Power

Power Stat
CCDF
More
1of2
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)

% Agilent 89:09:26 Aug 5, 2016 L | Measure
APE.1.100715163,49497, Conducted 1

Ref 38 dBm Atten 38 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.475 00 GHz Span 30 MHz ‘ 1”‘;{ S
#Res BW 300 kHz #YBH 388 kHz Sweep 20 ms (1801 pts)

Test Information

Tested by: Mark Learner
Date: 2016-08-04

Page 49 of 113
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.3.4. AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (4)

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

TEST PROCEDURE

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

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

RESULTS
DQPSK Mode
DH Packet | Pulse |Number of|Average| Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.4 32 0.128 04 -0.272
DH3 1.652 16 0.264 04 -0.136
DH5 2.888 11 0.318 04 -0.082

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 on page 30 demonstrates compliance with channel occupancy when AFH is
employed.

Test Information

Tested by: Mark Learner
Date: 2016-08-05
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH - DH1

PULSE WIDTH — DH1
# Agilent B0:12:17 Pug 5, 2016 L Measure

APw5.1.1(8715167,43497, Conducted 1 a Mkrl 488 ps

Ref 38 dBm #Atten 46 dB -1.81 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 06@ GHz Span @ Hz 1”‘;{3

Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1
w5 Agilent 08:12:38 Pug 5, 2016 Measure

APY5.1.1(8715162,49437, Conducted 1

Ref 30 dBm #Atten 46 dB Meas Off
#Peak

Log
4B/ Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 808 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)

Page 51 of 113

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH — DH3

PULSE WIDTH — DH3
w5 Agilent B0:14:26 Aug 5, 2016 L Measure

APwS.1.1(8715163,43497, Conducted 1 a Mkrl  1.652 ms

Ref 38 dBm #Atten 46 dB -0.86 dB Meas Off
#Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 BOA GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
W Agilent 80:14:47 Aug 5, 2616 Measure

APw5.1.1(8715167,43497, Conducted 1

Ref 30 dBm #Atten 46 dB Meas Off
#Peak

Log
ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 008 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH — DH5

PULSE WIDTH — DH5
w5 Agilent BO:85:46 Aug 5, 2016 L Measure

APwS.1.1(8715163,43497, Conducted 1 a Mkrl  2.888 ms

Ref 38 dBm #Atten 46 dB 0.84 dB Meas Off
#Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 BOA GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
W Agilent BO:86:48 Aug 5, 2616 Measure

APw5.1.1(8715167,43497, Conducted 1

Ref 30 dBm #Atten 46 dB Meas Off
#Peak

Log
ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 008 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.3.5. OUTPUT POWER

LIMIT
§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 (2)
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.

TEST PROCEDURE

The transmitter output was connected to a power meter equipped with a power sensor
capable of measuring peak power. The cable assembly insertion loss of 10.98 dB (including
10 dB pad and 0.98 dB cable) was entered as an offset in the power meter to allow for direct
reading of power.

RESULTS

For DQPSK mode, the channel separation was limited to 2/3 the 20 dB bandwidth.
Therefore, the output power was limited to 125 mW.

Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 3.04 4.90 21 -17.96
Middle 2441 5.40 4.90 21 -15.60
High 2480 6.71 4.90 21 -14.29

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

8.3.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.98 dB (including 10 dB pad and 0.98 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 0.62
Middle 2441 3.21
High 2480 4.83

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.3.7. 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.

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
s Agilent 23:81:50 Aug 4, 2016 L Measure

APw5.1.1(8715163,49497, Conducted 1 Mkr2 2.488 806 GHz

Eefklﬁﬂ dBm +Atten 28 B —46.29 dBm Meas Off
&a

Channel Power

Occupied BH

ACP

Center 2,400 BAA GHz Span 15 MHz
#Res BH 180 kHz #\JBH 308 kHz  Sweep 1.467 ms (1001 pts)

Marker Trace Type ¥ Axiz Amplitude
1 (&) Frag 2,468 BEA GHz -48.29 dBm
2 (&) Freg 2,488 888 GHz -48,29 dBm Power Stat

CCDF

Multi Carrier
Power

More
1 of 2

I:|

LOW CHANNEL SPURIOUS
s Agilent 23:02:44 Aug 4, 2016 L Measure

APw5.1.1(8715163,43497, Conducted 1 Mkrd 24,789 GHz

Ref 18 dBm #Atten 26 dB -49.241 dBm Meas Off
#Peak <1>

Channel Power

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BH 108 kHz #\BH 380 kHz Sweep 2.482 5 (8192 pts)

Marker Trace ¥ Axiz Amplitude
1 (1 2.482 GHz -B.28 dEm

Multi Carrier
Power

2 [ B 4.884 GHz -EA.83 dBm
E] 1 7.286 GHz -5E5.15 cBm Powerc%tnag
4 1 24,789 GHz -49.24 dBm

More

lTof2

[Copyright 2000-2010 Rgilent Technologies ]
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
W Agilent 22:56:43 Aug 4, 2016 L | Measure

APv5.1.1(8715163,43497, Conducted 1 Mkrl 2.441 BB@ GHz
Ref 18 dBm #fAtten 20 dB 4,52 dBm Meas Off
Peaak
Channel Power
| Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.441 B0 GHz Span 15 MHz | 1”‘0’{92
#Res BH 108 kHz #UBH 300 kHz  Sweep 1.467 ms (1081 pts)

MID CHANNEL SPURIOUS

4 Agilent 22:57:38 Aug 4, 2016 L Measure
APv5.1.1(871516),494397, Conducted 1 Mkrd 24706 GHz
Fef 18 dBm #Atten 28 dB -48.737 dBm Meas Off
#Peak (.11

Log A

4B/ Channel Power

Center 13.815 GHz Span 25.
#Res BHW 108 kHz #WBH 300 kHz Sweep 2482 s (8132 pts)
Marker Trace ¥ Axiz Amplitude
1 (& 2.441 GHz 1.32 dBm
2 (&) 4.882 GHz -57.41 dEm
3 (&) 7.323 GHz -57.88 dBm
4 (&) 24.786 GHz -48.74 dBEm
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04

IC: 3232A-419356

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
w5 Agilent 23:05:27 Fug 4, 2016

L Measure

APv5.1.1(871516),49497, Conducted 1
Ref 18 dBm #Atten 20 dB

Mkr2 2.483 568 GHz
-55.76 dBm

Peak |

Meas Off

Channel Pow

er

Occupied BH

ACP

Center 2.483 508 GHz
#Res BH 106 kHz

#UBH 308 kHz

Span 15 MHz

Soep 1.467 ms (1001 ptay || It Carri

Pow

Type
Freg
Freg

Marker Trace
1 (1
2 (1

# Axis
2.483 588 GHz
2.483 5AA GHz

Amplitude
-GE.76 dBm
-GE.76 dEm

Power Stat
CCDF

er
er

HIGH CHANNEL SPURIOUS

1 Agilent 23:06:19 Aug 4, 2016

L

APv5.1.1(871516),49497, Conducted 1

Mkrd 24,691 GHz

Ref 18 dBm

#Atten 20 dB

-49.386 dBm

Meas Off

#Peak d,

Channel Power

4
&

| Occupied BH

|| ACP

Center 13.815 GHz
#Res BW 100 kHz

Span 25.97 GHz

#UBH 380 kHz Sweep 2.482 5 (8192 pts)

Marker Trace
1 (4]
2 (&)
3 (4]
4 (4]

¥ Axiz
2.488 GHz
4.968 GHz
7.448 GHz
24,891 GHz

Amplitude
2.16 dBn
-E8.14 dBm
-57.68 dBm
-49.39 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
# Agilent 00:09:58 Aug 5, 2016

L

Measure

APw5.1.1(8715167,43497, Conducted 1
Ref 18 dBm +Atten 28 B

Mkr2 2.488 806 GHz

—45.38 dBm

Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,400 800 GHz

#Res BH 100 kHz #YBH 380 kHz

Span 15 MHz

Sweep 1.467 ms (1001 pts)

# Axiz
2.399 445 GHz
2,488 B8R GHz

Marker Trace

1 1y
2 &5

Type
Fraeg
Freg

Amplitude
-4E.65 dBm
-45,28 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____]

HIGH BANDEDGE WITH HOPPING ON
s Agilent 00:10:47 Aug 5, 2016

L

Measure

APYE.1.1(8715162,49497, Conducted 1
Ref 10 dBm #Atten 20 dB

Mkr2 2.498 978 GHz
-54.21 dBm

Peak |

Meas Off

Channel Power

Occupied BH

ACP

Center 2.483 500 GHz

+Res BH 108 kHz +YBH 388 kHz

Span 15 MHz
Sweep 1467 ms (1001 pts)

H Axis
2.483 5HA GHz
2.498 978 GHz

Marker Trace
1 (&)

2 &5

Type
Frag
Freg

_00ee——1

Amplitude
-E1.24 dBm
-54,21 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[Copyright 2000-2010 Agilent Technologies ]
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DATE: 2017-04-04
IC: 3232A-419356

REPORT NO: R11223338-E1
FCC ID: A94419356

8.4. ENHANCED DATA RATE 8PSK MODULATION
8.4.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.
Test per FCC §15.247(a)(1); IC RSS-247 5.1 (1), 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
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1260 1204
Middle 2441 1266 1207 .4
High 2480 1263 1229.4
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

20 dB BANDWIDTH

BANDWIDTH LOW CH
i Agilent 22:43:18 Aug 4, 2016 L

Measure

Ref 16 dBm

APYS.1.1(8715162,49497, Conducted 1
#Atten 26 dB

a Mkrl 1.266 MHz
8.280 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2.402 B0 GHz
#Res BW 22 kHz

Span 3 MHz

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

#WBW 68 kHz  Sweep 5.933 ms (1881 pts)

BANDWIDTH MID CH

¥ Agilent 22:358:37 Aug 4, 2016 L

Measure

Ref 18 dBm

APWE.1.1(@871516),49497, Conducted 1
#Atten 20 dB

a Mkrl 1.266 MHz
8.883 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied

BH
‘ ACP

Center 2.441 8688 GHz
#Res BN 22 kHz

Span 3 MHz

#UBH 68 kHz  Sweep 5.933 ms (1801 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2
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REPORT NO: R11223338-E1

FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

BANDWIDTH HIGH CH
- Agilent 22:46:51 Aug 4, 2016

L

| Measure

Ref 18 dBm

APw5.1.1(971516),43497, Conducted 1

#Atten 2@ dB

a Mkrl 1.263 MHz
8.352 dB

#Peak
Log

dB/

Meas Off

Channel Power
| Occupied BH

| ACP

#Res BH 22 kHz

Center 2,480 000 GHz

Span 3 MHz

#WBH 63 kHz  Sweep 5.933 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1 of 2
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

99% BANDWIDTH

BANDWIDTH LOW CH
w5 Agilent 22:43:50 Aug 4, 2016

L

Measure

Ch Freq 2.402 GHz

Trig Free

Occupied Bandwidth

|Huerages: 20

Meas Off

APw5.1.1(8715163,43497, Conducted 1
Ref 10 dBm #Htten 20 4B

Channel Power

#Samp

&

Occupied BH

=

Center 2,402 G0@ GHz

+Res BH 38 kHz #yBH 91 kHz

Span 5 MHz

#Syeep 100 ms (1001 pts)

Occupied Bandwidth
1.2040 MHz

-16.467 kHz
1.319 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pur
% dB

99.00 ¥
-20.80 dB

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH
A Agilent 22:39:12 Aug 4, 2016

L

| Measure

Ch Freq 2.441 GHz

Trig Free

Occupied Bandwidth

|Huerages: 20

Meas Off

APwS.1.1(6715163,43497, Conducted 1
Ref 18 dBm #Htten 20 dB

Channel Power

#Samp

59

Occupied BH

Center 2.441 8688 GHz

#Res BH 38 kHz #UBH 91 kHz

Span 5 MHz

#Syeep 108 ms (1001 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
1.2074 MHz

-17.536 kHz
1.236 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pur
% dB

99.00 ¥
-20.00 JB

Power Stat
CCDF

More
1 of 2

Page 64 of 113

UL LLC

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

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

BANDWIDTH HIGH CH
i Agilent 22:48:34 Aug 4, 2016 L Measure
|

Ch Freq 2.48 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 2@ | |

| Channel Power

APY5.1.1(8715162,49437, Conducted 1
Ref 18 dBm #Atten 20 dB

#Samp | ! Occupied BH
Log 5

dB/

ACP

Multi Carrier

Center 2.480 800 GHz Span 5 MHz Power
#Res BH 308 kHz #UBH 91 kHz #Sweep 100 ms (1001 pts)

Power Stat

Occupied Bandwidth Occ BH X Pwr  99.00 % CCDF
1.2294 MHz x dB -20.00 dB

Transmit Freq Error  -12.587 kHz
% dB Bandwidth 1.298 MHz*

More
1of 2

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-247 5.1 (2)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and
the VBW is set to 3x RBW. The sweep time is coupled.
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
#5 Agilent 23:37:28 Aug 4, 2016 L Measure

APvS.1.108715163,49497, Conducted 1 a Mkrl 1.866 MHz

Ref 38 dBm #Atten 46 dB B.87 dB Meas Off
#Peak

Log

4B/ Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 508 GHz Span 5 MHz
#Res BH 360 kHz #\BH 918 kHz Sweep 1 ms (1001 pts)

Ch. A Ch. B Ch. 1to | Max. 20 |2/3 20 dB| Margin
Ch. 2 dB BW Margin

Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.266 0.844 -0.156

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx.
1.3 MHz). However, the output power is less than 125 mW and the channel separation is
greater than 2/3 the 20 dB bandwidth (approx. 900 kHz).

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.4.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (4)

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. 300 kHz). The analyzer is set to Max
Hold.

RESULTS

Normal Mode: 79 Channels observed.

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
# Agilent 23:35:02 Aug 4, 2016 L Measure

APw5.1.1(8715163,43497, Conducted 1

Ref 38 dBm Atten 30 dB Meas Off
#Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.440 B GHz Span 108 MHz
#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
W Agilent 23:30:89 Aug 4, 2016 L Measure

APw5.1.1(6715167,43497, Conducted 1

Ref 36 dBm Atten 36 dB
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.415 90 GHz Span 30 Mz 1“‘;{ S

#hes BH 300 kHz #YBH 380 kHz Sweep 20 ms (1881 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
3 Agilent 23:31:35 Aug 4, 2016 L

APw5.1.1(671516),49497, Conducted 1
Ref 38 dBm Atten 38 dB Meas Off

#Peak

Channel Power
‘ Occupied BW
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.445 80 GHz Span 38 MHz ‘ 1“‘0’{ S

#Res BH 3600 kHz #BH 388 kHz Sweep 20 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
#5 Agilent 23:33:07 Aug 4, 2016 L Measure

APYS.1.1(8715162,49497, Conducted 1

Ref 38 dBm Atten 36 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.475 8@ GHz Span 30 MHz
#Res BW 300 kHz #\BH 388 kHz Sweep 20 ms (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.4.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-247 5.1 (4)

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

TEST PROCEDURE

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

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

RESULTS

8PSK (EDR) Mode

DH Packet | Pulse [Number of | Average| Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.401 32 0.128 04 -0.272
DH3 1.648 16 0.264 04 -0.136
DH5 2.9 10 0.290 0.4 -0.110

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 on page 30 demonstrates compliance with channel occupancy when AFH is
employed.

Test Information

Tested by: Mark Learner
Date: 2016-08-05
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH - DH1

PULSE WIDTH — DH1
# Agilent 23:48:56 Aug 4, 2016 L Measure

APw5.1.1(8715167,43497, Conducted 1 a Mkrl 481 ps

Ref 38 dBm #Atten 46 dB -B.63 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 06@ GHz Span @ Hz 1”‘;{3

Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1
w5 Agilent 23:49:17 Pug 4, 2016 Measure

APY5.1.1(8715162,49437, Conducted 1

Ref 30 dBm #Atten 46 dB Meas Off
#Peak

Log
4B/ Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 808 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH — DH3

PULSE WIDTH — DH3
w5 Agilent 23:50:55 Aug 4, 2016 L Measure

APwS.1.1(8715163,43497, Conducted 1 a Mkrl  1.648 ms

Ref 38 dBm #Atten 46 dB -0.64 dB Meas Off
#Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 BOA GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
# Agilent 23:51:16 Aug 4, 2016 Measure

APw5.1.1(8715163,43497, Conducted 1

Ref 30 dBm #Atten 46 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

Center 2.441 BOA GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1861 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

PULSE WIDTH — DH5

PULSE WIDTH — DH5
# Agilent 23:38:45 Aug 4, 2016 L Measure

APwS.1.1(8715163,43497, Conducted 1 a Mkrl 2.9 ms

Ref 38 dBm #Atten 46 dB -0.63 dB Meas Off
#Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 BOA GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
W Agilent 23:45:00 Aug 4, 2616 Measure

APYE.1.1(6715167,49497, Conducted 1
Ref 30 dBm #Atten 46 dB Meas Off
#Peak
Log
18

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 008 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.4.5. OUTPUT POWER

LIMIT

§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 (2)
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.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to
a value greater than the 20 dB bandwidth of the EUT. The cable assembly insertion loss of
10.98 dB (including 10 dB pad and 0.98 dB cable) was entered as an offset in the power
meter to allow for direct reading of power.

RESULTS

For 8PSK mode, the channel separation was limited to 2/3 the 20 dB bandwidth. Therefore,
the output power was limited to 125 mW.

Channel Frequency Output Power |Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 3.38 4.90 21 -17.62
Middle 2441 5.63 4.90 21 -15.37
High 2480 6.88 4.90 21 -14.12

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

8.4.6. AVERAGE POWER

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.98 dB (including 10 dB pad and 0.98 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 0.64
Middle 2441 3.22
High 2480 4.83

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

8.4.7. 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.

Tested by: Mark Learner
Test date: 2016-08-04
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
# Agilent 22:44:12 Aug 4, 2016

L Measure

APw5.1.1(8715167,43497, Conducted 1
Ref 18 dBm +Atten 28 B

Mkr2 2.488 806 GHz

-40,65 dBm Meas Off

Peak

Channel Power

Occupied BH

ACP

Center 2,400 800 GHz

#Res BH 100 kHz

#YBH 380 kHz

Span 15 MHz
Sweep 1.467 ms (1001 pts)

Marker

Trace

Type

# Axiz

Multi Carrier
Power

Amplitude

1 1y
2 &5

2,488 BER GHz
2,488 888 GHz

Fraeg
Freg

-48.E5 dBm
-48,65 dBm

Power Stat
CCDF

More
1 of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____]

LOW CHANNEL SPURIOUS
# Agilent 22:45:06 Aug 4, 2016

L

Measure

APw5.1.1(8715167,43497, Conducted 1

Mkrd 24,716 GHz

Ref 18 dBm

#Atten 26 dB

—48.487 dBEm

#Peak

Meas Off

7

Channel Power

Occupied BH

ACP

Center 13.015 GHz

Span 25.

7 GHz

#Res BH 100 kHz

#YBH 380 kHz

Sweep 2.482 5 (8192 pts)

Marker

1

2
E
4

Trace
(&)
(&)
(&)
(&)

# Axiz
2,482 GHz
4,884 GHz
7.266 GHz

24,716 GHz

Amplitude

Multi Carrier
Power

1.EE dEm
-59.58 dBm
-E5.46 dBm
-48.41 oBm

Power Stat
CCDF

_00ee——1

More
1 of 2

[Copyright 2000-2010 Agilent Technologies ]
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE
# Agilent 22:39:38  Aug 4, 2016 L Measure

APw5.1.1(8715163,43497, Conducted 1 Mkrl 2.448 835 GHz

Ref 18 dBm #Atten 26 dB 4.61 dBm Meas Off
Peak

Log

ey Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 BOA GHz Span 15 MHz
#Res BH 180 kHz #\JBH 308 kHz  Sweep 1.467 ms (1001 pts)
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

MID CHANNEL SPURIOUS
¥ Agilent 22:40:29 Aug 4, 2016 L | Measure

APvS.1.1(671516),49497, Conducted 1 Mkrd 2.544 GHz

Ref 16 dBm #Atten 28 dB -43.129 dBm Meas Off
#Peak d

| Channel Power

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BH 188 kHz #\BH 388 kHz Sweep 2,482 5 (8192 pts)
Marker Trace * Axiz Amplitude
1 (12 2.441 GH=z 2.87 dBm

2 (&) 4.882 GH -59.48 dB
3 (12 7.323 EH; -E7.17 dBm Powerc%'ijaFt
4 (&) 2.544 GHz -49,13 dBm

Multi Carrier
Power

More
1of 2

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
# Agilent 22:43:59 Aug 4, 2016 L Measure

APw5.1.1(8715163,43497, Conducted 1 Mkr 2.483 530 GHz

Ref 18 dBm #Atten 26 dB -55.60 dBm Meas Off
Peak
Log

ey Channel Power

Occupied BH

ACP

Center 2.483 508 GHz Span 15 MHz
#Res BW 100 kHz #YBW 380 kHz  Sweep 1.467 ms (1001 pts)

Multi Carrier
Power

Markar Trace Typa # Axiz Amplituda
1 (&) Freq 2.483 5AA GHz -57.15 dBm
2 (&) Frag 2.483 538 GHz -E5.EA dBm Power Stat

CCDF

More

1of2

[Copyright 2000-2010 Agilent Technalogies ]
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

HIGH CHANNEL SPURIOUS
- Agilent 22:52:42 Aug 4, 2016

L

| Measure

APw5.1.1(8715163,43497, Conducted 1
Ref 18 dBm #Htten 20 dB

Mkrd 25.601 GHz

-49.597 dBm Meas Off

#Peak

g

Log

dB/

Occupied BH

! Channel Power

Center 13.815 GHz

Span 25.

#hies BH 100 kHz

#YBH 380 kHz

Sweep 2.482 5 (8192 pts)

Marker
1

2
3
1

Trace
(&)
(12
(&b}
(12

H Axis
2.488 GHz
4,968 GHz
7.448 GHz

25,681 GH=z

Amplituda
3.0E dBm
-E8.21 dBm
-E4.51 dBm
-49,68 dBm

Power Stat
CCDF

More
1 of 2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPIN
# Agilent 23:46:49 Aug 4, 2016

G ON

L Measure

APw5.1.1(8715163,43437, Conducted 1

Mkrz 2.408 006 GHz

Ref 10 dBm

#Atten 20 dB

Peak

~47.98 dBm
|

Meas Off

Channel Power

Occupied BH

ACP

Center 2,400 008 GHz

#fies BH 100 kHz #YBH 380 kHz

Span 15 MHz

Sweep 1.467 ms (1001 prs) || TUIti Carrier

Power

¥ Axiz
2.399 528 GHz
2.488 BEA GHz

Trace
(&)
(1>

Marker
1
2

Twpa
Frag
Fraeg

Amplituda
-44,22 dBm
-47.98 dBm

Power Stat
CCDF

More
1 of 2
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

HIGH BANDEDGE WITH HOPPING ON
i Agilent 23:45:53 Aug 4, 2016 L Measure

APvS.1.108715162,49497, Conducted 1 Mkr2 2.491 669 GHz
Ref 18 dBm +Atten 28 dB -53.26 dBm Meas Off

FPeak ] [

Channel Power

Occupied BH

ACP

Center 2,483 580 GHz Span 15 MHz
#Res BHW 1606 kHz #VBH 368 kHz ~ Sweep 1.467 ms (1001 pts)

Marker Trace Type # Axig Amplitude
1 (&) Frag 2.433 5H8 GHz -G8.81 dBm
2 (&) Freg 2,491 888 GHz -53.26 dBm Power Stat

CCDF

Multi Carrier
Power

More
1of 2

I:|

Test Information

Tested by: Mark Learner
Date: 2016-08-04
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REPORT NO: R11223338-E1

FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205, §15.209, §15.247 (d)

IC RSS-GEN Clause 8.9 (Transmitter)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The
antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak
detection measurements or 120 kHz for quasi-peak detection measurements for the 30-1000
MHz range, 9 kHz for peak detection measurements or 9 kHz for quasi-peak detection
measurements for the 0.15-30 MHz range and 200 Hz for peak detection measurements or
200 Hz for quasi-peak detection measurements for the 9 to 150 kHz range. Peak detection is
used unless otherwise noted as quasi-peak.

For peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the
video bandwidth is set to 3 MHz. 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 by
measuring using a Peak detector with the resolution bandwidth set to 1MHz and a reduced
video bandwidth, based on 1/T,, where T, is the transmit on time.

The spectrum from 9 kHz to 26 GHz was investigated. From 1-18 GHz, the transmitter was
set to the lowest, middle, and highest channels. For above 18 GHz and below 1GHz, the
worst-case channel was set as described in Section 5.5.

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: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

9.2. TRANSMITTER ABOVE 1GHz

9.2.1. BASIC DATA RATE GFSK MODULATION (1-18 GHz)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

1ZBUL Morrisville - South Chamber 18 Aug 2816 23:59:58
Restricted Bondedge
= Project Number: 11223338
1 Client:Bose
Config:Mode!| 419356
Mode :BT GFSK 2482MHz
195 Tested by:Mark Learner
il
9’: ” \
|
8|: ﬁ/ \
‘e o Lo
3 - Peok Limjt (dBulU/md Jf “
3 7 -
w
3 |
5 (-
6 -
| average Limit (dBul/m) }
’ : J
TR PO RTT CRWRIOIO. TR POOPAAOE L WA TR SR (1) PO RISV AR A e L / “w
hs " T / 1
4: 4 . \\
/
, A A 3 : N
J / 3 ]
3;
2.31 189 . 5MHz/ 2.415
Freguency (GHz)
Range (Gliz) REWWU  Ref/Attn Det/ivg Tupe Susep Pts  ¥9wpe/flade  Label Range (B2) REWUBU  Ref/Aitn Det/Avg Tupe Sueep Pls  Woupe/fiods Label
1:2.31-2.415  IMCSB)/M  187/18  PEAK/Pur Avg(RIS) ZBusectAuto) BBBI  MAXH Horizontal | 2:2.31-2.415 (-608)/360  187/18  PEAK/Pur Avg(RUS) 1.2sectAuto) BBl G4/MAXH  Horizontal -

Trace Markers

Marker| Frequency | Meter | Det AF  |Amp/Cbl/| Corrected | Average | Margin | Peak Limit PK | Azimuth | Height | Polarity
(GHz) Reading AT0069 | Fltr/Pad Reading Limit (dB) (dBuV/m) |Margin| (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m) |(dBuV/m) (dB)
1 *2.39 41.69 Pk 32.2 -24.8 49.09 B 74 -24.91 352 351 H
2 *2.376 43.61 Pk 32.1 -24.8 50.91 - - 74 -23.09 352 351 H
3 *2.39 31.09 | V1TR 32.2 -24.8 38.49 54 -15.51 - - 352 351 H
4 *2.35 35.21 | V1TR 31.8 -24.8 42.21 54 -11.79 - - 352 351 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

{55UL Marrisville = Sauth Chamber 11 Aug 2816  @@:36:31
Restricted Bondedge
s Fioupetpuenter 1220358
Config:Mode| 419356
Mode (BT GFSK 2482MHz
185 Tested by:Mark Learner
as
8!:
S Peak Limit (dBulU/m)
3 75
w
N
6!:
55l...Average Limit (dBuli/m)
a |
o
45 4
A 3
o
35
2. 31 8. 5MH=z/ 2.415
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/Avg Typs Suasp Pts #9wps/fade  Label Range (GH2) REW/UBY Fef/Attn  Det/Avg Typs Sueep Fis #oups/Mode Label
Marker | Frequency Meter Det AF Amp/Cbl/| Corrected | Average | Margin |Peak Limit| PK Azimuth| Height | Polarity
(GHz) Reading AT0069 | Fltr/Pad | Reading Limit (dB) |(dBuV/m)| Margin | (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuV/m) |(dBuV/m) (dB)
1 *2.39 41.2 Pk 32.2 -24.8 48.6 - 74 -25.4 33 326 \Y
2 *2.35 43.93 Pk 31.8 -24.8 50.93 - - 74 -23.07 33 326 Y
3 *2.39 30.99 VITR 32.2 -24.8 38.39 54 -15.61 33 326 Vv
4 *2.35 35.02 VITR 31.8 -24.8 42.02 54 -11.98 33 326 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

| 5ol Morrisville — South Chamber 11 Aug 2816  28:53:25
Restricted Bondedge
Project Number: 11223338
115 Client:Bose
Config:Mode!| 419356
Mode :BT GFSK 2488MHz
185 Tested by:Mark Learner
f
a5 /1
8!:
% / ‘ Peak Limit (dBulU/im)
f i
s L.
J
// \ Averoge Limit CdBuU/m)
5!: /\ \1 ¢ =
il 4t nmﬂ/;\ \“L;ul Lol P \ VL TIRRT T8 o TP I I RRTRRTTY ?\. VO [IRTY TV TRV PR A PP TYNN WOR W ..uw
- b . Y : i Pl ‘
45 J ‘ a
. \ A\
3!:
2.46 19, 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/Avg Typs Suasp Pts #9wps/fade Label Range (GH2) REW/UBY Fef/Attn  Det/Avg Typs Sueep Fis #oups/Mode Label
1:2.46-2.563 IM(-6B)/3M 187/18 PEAK/Pur Avg(RMS)  Auto 8081 MAXH Horizontal | 2:2.46-2.563 1(-6dB) /368 187/18 PEAK/Pur Avg (RMS Auto 508 B4/HAXH Harizonta
Marker | Frequency | Meter Det AF Amp/Cbl/| Corrected | Average | Margin |Peak Limitf PK [Azimuth| Height |Polarity
(GHz) Reading AT0069 | Fitr/Pad | Reading Limit (dB) |(dBuV/m)| Margin | (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)
1 *2.484 42.03 Pk 32.4 -24.7 49.73 - - 74 -24.27 348 345 H
3 *2.484 32.97 V1TR 324 -24.7 40.67 54 -13.33 - - 348 345 H
2 2.532 45.02 Pk 324 -24.7 52.72 - - 74 -21.28 348 345 H
4 2.532 36.59 V1TR 32.4 -24.7 44.29 54 -9.71 - 348 345 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

1ZKUL Morrisville - South Chamber 11 Aug 2816 21:23:46
Restricted Bondedge
Project Number: 11223338
115 Client:Bose
Config:Mode!| 419356
Mode :BT GFSK 2488MHz
185 Tested by:Mark Learner
a5
8!:
< Peak Liimit C(dBuU/im)
375
6!:
Averoge Limit CdBuU/m)
55 =
O D‘
45 \ 4
a.
35
2.46 19, 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/Avg Typs Suasp Pts #9wps/fade  Label Range (GH2) REW/UBY Fef/Attn  Det/Avg Typs Sueep Fis #oups/Mode Label
Marker [Frequency| Meter Det AF Amp/Cbl/| Corrected | Average |Margin| Peak Limit PK Azimuth | Height | Polarity
(GHz) | Reading AT0069 | Fltr/Pad | Reading Limit (dB) | (dBuV/m) | Margin | (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m) |((dBuV/m) (dB)
1 *2.484 43.3 Pk 32.4 -24.7 51 - - 74 -23 24 334 \%
3 *2.484 33.74 VI1TR 324 -24.7 41.44 54 -12.56 - - 24 334 V
2 2.532 45.03 Pk 324 -24.7 52.73 - - 74 -21.27 24 334 Vv
4 2.532 36.88 VITR 324 -24.7 44.58 54 -9.42 - - 24 334 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

HARMONICS AND SPURIOUS EMISSIONS

Low Channel
{{gUL Marrisville ~ Sauth Chamber 18 Aug 2816  23:18:14
Rodioted Emissions 3-Meters
185 Eq?iithg:rgber‘ 11223338
Config:Mode| 419356
Mode:BT GFSK 2482MHz
95| Tested by:Mark Learner
85
Peak Limit C(dBulU/m)
71:
E
3 65
2 fvg Limit CdBuU/m)
55
e 2 B
a5 a P ]
35 RS N y iy ity g =
e ,,"," W o
2!:
1 ] 8
Frequency (GHz>
} "thrvge (GHz) ”EEH!UBEW R}a,ﬁ{m‘.gn 9§:»{A/;Q‘T?Perp‘: "SMEEE‘ N Ptf‘ #aunp:/Mnde bube! s 5"29& (BHz) ‘v’égﬁrﬂ‘ww R:://aun E?t/ﬁ;g Tgp'e'pm: RiSIVIEEpqu :;.? #agpf/Mnde bUbE,‘, }
Marker | Frequency Meter Det AF  |[Amp/Cbl/| Corrected | Avg Limit| Margin | Peak Limit |PK Margin| Azimuth | Height |Polarity
(GHz2) Reading ATO0069 | Fltr/Pad | Reading |(dBuV/m)| (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuV/m)
1 *2.298 42.77 PK-U 31.7 -23.8 50.67 - - 74 -23.33 82 314 H
*2.298 37.13 V1TR 31.7 -23.8 45.03 54 -8.97 - - 82 314 H
6 * 4.804 47.76 PK-U 34 -31.7 50.06 - - 74 -23.94 331 215 H
* 4,804 43.74 V1TR 34 -31.7 46.04 54 -7.96 - - 331 215 H
5 * 4,804 50.83 PK-U 34 -31.7 53.13 - - 74 -20.87 168 245 \
* 4.804 47.12 V1TR 34 -31.7 49.42 54 -4.58 - - 168 245 \Y
3 2.506 41.29 Pk 32.5 -24.8 48.99 - - - - 0-360 199 H
4 2.558 39.75 Pk 32.4 -25.1 47.05 - - - - 0-360 199 H
7 7.206 44.57 Pk 35.6 -28.7 51.47 - - - - 0-360 199 H
2 2.506 42.37 Pk 32.5 -24.8 50.07 - - - - 0-360 199 \
8 7.206 43.48 Pk 35.6 -28.7 50.38 - - - - 0-360 199 \Y

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

PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

Mid Channel

115UL Morriavil le — South Chamber 11 Aug 2816 B9 2915
; Fadiogtsed Emissions 3-—Meters
i Project Number: 11223338

TS [ yoTTTTTTe T Client:Bose
| Conflg:Made | 419356
: Mode : BT GFSK 2441MH=

L e Tested by:Brion Kiewras Jeffrey Cobrerao

385
75
:\; 65
i)
E
55
45
351}
25
T3 Ts
Freguency C(GH=z)
et ot R N e MG o v 7 Wl o e S -Gl T
Marker| Frequency Meter Det AF Amp/Cbl/| Corrected | Avg Limit | Margin |Peak Limit| PK | Azimuth | Height | Polarity
(GHz) Reading AT0069 | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)|Margin| (Degs) (cm)
(dBuV) (dB/m) (dB) (dBuV/m) (dB)
1 *2.337 41.59 PK-U 31.8 -24 49.39 - - 74 -24.61 84 199 H
*2.337 36.09 VITR 31.8 -24 43.89 54 -10.11 - - 84 199 H
4 * 4.882 49.59 PK-U 34.1 -31.5 52.19 - - 74 -21.81 242 199 H
*4.882 45.94 V1TR 34.1 -31.5 48.54 54 -5.46 - - 242 199 H
5 *7.323 45.76 PK-U 35.5 -28.4 52.86 - - 74 -21.14 325 199 H
*7.323 40.31 VI1TR 35.5 -28.4 47.41 54 -6.59 - - 325 199 H
6 *2.337 42.12 PK-U 31.8 -24 49.92 - - 74 -24.08 48 199 \
*2.337 36.02 V1TR 31.8 -24 43.82 54 -10.18 - - 48 199 Vv
9 *4.882 49.11 PK-U 34.1 -31.5 51.71 - - 74 -22.29 160 199 \'
*4.882 45.39 VI1TR 34.1 -31.5 47.99 54 -6.01 - - 160 199 \
10 *7.322 46.1 PK-U 35.5 -28.4 53.20 - - 74 -20.80 276 199 \
*7.323 40.78 V1TR 35.5 -28.4 47.88 54 -6.12 - - 276 199 Vv
2 2.545 41.29 Pk 32.4 -25.1 48.59 - - - - 0-360 199 H
3 2.597 39.76 Pk 32.3 -25.4 46.66 - - - - 0-360 199 H
7 2.545 40.41 Pk 324 -25.1 47.71 - - - - 0-360 199 \
8 2.597 38.87 Pk 32.3 -25.4 45.77 - - - - 0-360 199 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

High Channel
{45 UL Morrisville — South Chomber 11 Aug 2816 1B:57:45
FRodioted Emi=zzicon= 3—Meters=
TS |rmermmmmmm o m s no s L O e
Config:Madel 419356
Mode BT GFSK 2488MH=
L T i Tested ky:Brion Kiewras Jeffrey Cokrero
2 L Y Y S e i T, ———
sl Ceek bimiy faeavmd | b b ]
3§ ] T e -l e - - H i
% Frog Limit OBl m3
55
45
35
25
[Z] T8
Freguency (GH=z2
IR e mon e e aeT EB R T Rrtetel | SRS Meebm b e e maet T R Rl
Marker | Frequency | Meter | Det AF  |Amp/Cbl/| Corrected | AvgLlimit |Margin| Peak Limit PK |Azimuth| Height | Polarity
(GHz) |Reading AT0069 | Fltr/Pad | Reading (dBuv/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuV) (dB/m) (dB) (dBuV/m) (dB)
1 *2.324 41.33 PK-U 31.7 -23.9 49.13 - - 74 -24.87 86 199 H
*2.324 35.2 VI1TR 31.7 -23.9 43 54 -11 - - 86 199 H
2 *2.376 42.2 PK-U 32.1 -24.1 50.2 - - 74 -23.8 73 199 H
*2.376 | 36.69 | VITR 32.1 -24.1 44.69 54 -9.31 - - 73 199 H
8 *2.324 41.39 PK-U 31.7 -23.9 49.19 - - 74 -24.81 49 199 Vv
*2.324 35.04 | V1TR 31.7 -23.9 42.84 54 -11.16 - - 49 199 Vv
9 *2.376 | 43.02 | PK-U 32.1 -24.1 51.02 - - 74 -22.98 39 199 \Y
*2.376 36.6 | VITR 32.1 -24.1 44.6 54 -9.4 - - 39 199 v
5 *4.96 50.63 | PK-U 34.1 -31.6 53.13 - - 74 -20.87 250 199 H
*4.96 46.57 | VITR 34.1 -31.6 49.07 54 -4.93 - - 250 199 H
6 *7.44 44.34 PK-U 35.5 -28.7 51.14 - - 74 -22.86 342 104 H
*7.44 38.27 | V1TR 35.5 -28.7 45.07 54 -8.93 - - 342 104 H
7 *12.399 | 39.75 | PK-U 39 -25 53.75 - - 74 -20.25 64 104 H
*12.399 | 31.21 | V1TR 39 -25 45.21 54 -8.79 - - 64 104 H
12 * 4,96 51.75 PK-U 34.1 -31.6 54.25 - - 74 -19.75 177 198 Vv
* 4,96 48.49 | V1TR 34.1 -31.6 50.99 54 -3.01 - - 177 198 Vv
13 *7.44 45.37 | PK-U 35.5 -28.7 52.17 - - 74 -21.83 22 198 v
*7.44 39.64 | V1TR 35.5 -28.7 46.44 54 -7.56 - - 22 198 \Y
14 *12.399 | 38.47 PK-U 39 -25 52.47 - - 74 -21.53 360 198 Vv
*12.399 | 30.31 | V1TR 39 -25 44.31 54 -9.69 - - 360 198 \Y
3 2.584 42.86 Pk 32.4 -25.3 49.96 - - - - 0-360 200 H
10 2.584 42.07 Pk 32.4 -25.3 49.17 - - - - 0-360 102 \
4 2.636 40.13 Pk 32.5 -25.7 46.93 - - - - 0-360 200 H
11 2.636 39.01 Pk 32.5 -25.7 45.81 - - - - 0-360 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

9.2.2. ENHANCED DATA RATE 8PSK MODULATION (1-18 GHz)

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

(25Ut Marrisville - South Chamber 12 Aug 2016  @8:19:53
Restricted Bondedge
s Eiodes g 2299
Config:Mode| 419356
Mode :BT 8PSK 2482MHz
185 Tested by:Mark Learner
9!: /"‘\
8!: (/ \
- \
N Peck Limit (dBulU/m)
: /
S
6!: ‘
I
sol..fverage Linit (dBuli/m) [
W i e Ll bl o TR RTORERR e IRy g L g g At J%‘u L L u.u/ ’ \
45 foiiel ‘ u‘ | ‘
2. 3 SR
31:
2.31 0. 5MHz/ 2.415
Freguency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/fvg Tupe Swaep Pts #5wps/Made Label Ronge (6Hz) REW/UBW Ref/Attn  Det/fvg Type Sueep Pls  #5ups/Mode  Label
1:2.31-2.415 IM(-6dB)/3M 187/18 PEAK/Pur Avg(RM3)  2BmsecAuto) 8BA1  MAXH Horizontal | 2:2.31-2.415 (-fdB) /368 187/18 PEAK/Pur fivg (RMS 1.2seclAuto) 508 B4/MAXH Harizontal -
Trace Markers
Marker|Frequency| Meter Det AF  |Amp/Cbl/ | Corrected | Average |Margin| Peak Limit PK | Azimuth |Height |Polarity,
(GHz) Reading ATO0069 | Fltr/Pad | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)
1 *2.39 40.19 Pk 32.2 -24.8 47.59 - 74 -26.41 68 330 H
2 *2.385 42.69 Pk 32.2 -24.7 50.19 - - 74 -23.81 68 330 H
3 *2.39 31 V1TR 32.2 -24.8 38.4 54 -15.6 - 68 330 H
4 *2.35 32.45 VI1TR 31.8 -24.8 39.45 54 -14.55 68 330 H

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

Pk - Peak detector

V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

| 5ol Morrisville - South Chamber 12 Aug 2816  0@:34:09
Restricted Bondedge
Project Number: 11223338
115 Client:Bose
Config:Mode!| 419356
Mode :BT 8PSK 2482MHz
185 Tested by:Mark Learner
a5
8!:
S Peak Limit (dBulU/m)
3 75
6!:
55l Average Limit (dBul/m)
< |
o
4!:
: :
35
2.31 10 5MHz/ 2.415
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/Avg Typs Suasp Pts #9wps/fade  Label Range (GH2) REW/UBY Fef/Attn  Det/Avg Typs Sueep Fis #oups/Mode Label
Trace Markers
Marker|Frequency| Meter | Det AF Amp/Cbl/ | Corrected | Average |Margin| Peak Limit PK | Azimuth |Height |Polarity
(GHz) |Reading AT0069 | Fltr/Pad | Reading Limit (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)
1 *2.39 40.65 Pk 32.2 -24.8 48.05 - 74 -25.95 32 327 \'
2 *2.384 43.06 Pk 32.1 -24.7 50.46 - - 74 -23.54 32 327 Vv
3 *2.39 31.02 | V1TR 32.2 -24.8 38.42 54 -15.58 - - 32 327 Vv
4 *2.35 32.7 VITR 31.8 -24.8 39.7 54 -14.3 - - 32 327 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration
Page 92 of 113
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

12!:UL Morrisville - South Chamber 11 Aug 2816 21:58:58
Restricted Bondedge
= Project Number: 11223338
N Client:Bose
Config:Mode!| 419356
Mode :BT 8PSK 2488MHz
195 Tested by:Mark Learner
35 A
/ |
=
8 |
‘e -
S \ Peak Limit CdBul/m)
> 7 \
w
65 foid
|
/C/ ‘\ Averoge Limit CdBuU/m)
55 | S
™ AR S Aj/r \Lu (bbb b i WW“" ik TRETRTI ﬂk,_,‘:. M “WMWWWMW
45 f \
/ g p A
3|:
2.46 18. 3MH=z/ 2.563
Fregquency (GHz)
Range (G1z) RWBN  Ref/Atin  Det/Avg Tupe Sueep Pto  #owpo/flade  Lobal Range (60 REUABN  Ref/Atin  Dt/fvg Typs Sueep Pls  Fups/fiode Label
I:2.462.53  INCB/H  187/10  PEAK/Pur AvgRKS)  2BnsectAuto) BEI  MACH Horizontal | 212.46-2.563 (-60)/368  187/18  PEAK/Por Avg(RNS) 1.2sectfuto) B031 GA/MH  Horizontol -

Trace Markers

Marker|Frequency| Meter | Det AF Amp/Cbl/ | Corrected | Average |Margin|Peak Limit PK Azimuth |Height [Polarity
(GHz) Reading AT0069 | Fltr/Pad | Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuV) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)
1 *2.484 42.65 Pk 32.4 -24.7 50.35 - - 74 -23.65 347 374 H
3 *2.484 3249 |V1TR 324 -24.7 40.19 54 -13.81 - - 347 374 H
2 2.532 43.92 Pk 32.4 -24.7 51.62 - - 74 -22.38 347 374 H
4 2.532 33.87 |V1TR| 324 -24.7 41.57 54 -12.43 - - 347 374 H

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

Pk - Peak detector

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

Page 93 of 113

UL LLC

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

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

12!:UL Morrisville - South Chamber 11 Aug 2816 21:41:808
Restricted Bondedge
= Project Number: 11223338
1 Client:Bose
Config:Mode!| 419356
Mode :BT 8PSK 2488MHz
195 Tested by:Mark Learner
a5
8|:
‘e -
S Peak Limit CdBul/m)
o 7
w
S
6’:
Averoge Limit CdBuU/m)
55 =
l
'
=5
4 3 4
et o
35
2.46 18. 3MH=z/ 2.563
Fregquency (GHz)
Range (Gz) RWBN  Ref/Atin  Det/Avg Tupe Sueep Pto  #owpo/flade  Lobal Range (G0 REUABN  Ref/Atin  Dt/Avg Typs Sueep Pls  Wups/fiode Label

Trace Markers

Marker|Frequency| Meter | Det |AF AT0069 |Amp/Cbl/| Corrected | Average |Margin|Peak Limit PK Azimuth |Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB) | (dBuV/m)| (dBuV/m) (dB)

1 *2.484 42.47 Pk 32.4 -24.7 50.17 - - 74 -23.83 42 333 \%

3 *2.484 32.7 |VI1TR 324 -24.7 40.4 54 -13.6 - - 42 333 V

2 2.532 44.05 Pk 324 -24.7 51.75 - - 74 -22.25 42 333 Vv

4 2.532 33.7 |V1TR 324 -24.7 41.4 54 -12.6 - - 42 333 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

HARMONICS AND SPURIOUS EMISSIONS

Low Channel
UL Morrisville - Sauth Chamber 11 Aug 2816 23:47:58
Radiated Emissions 3-Meters

1"s

Project Number: 11223338
185 Cliant i Bose
Config:Mode| 419356
Mode (BT BPSK 24B2MHz
95 Tested by:Mark Learner

85

Peak Limit (dBulU/m)

75

65

CdBuU/m)

Avg Limit C(dBul/m)
55

. :

35

A

- o

25

Frequency (GHz)

Range (6Hz) REWUEW  Rei/fttn Det/Avg Type Sueep Pts #owps/fade  Label Range (BH2) REABH  Ref/Attn Det/Avg Tupe Secep Pts  Fups/fiode Label
1:1-3 M(-6dB)/ 30k 187/18  PEAK/Pur AvglRMS)  77msecCAuto) GBA1  MAXH Horizontal | 3:3-18 M(-6iB) /30K 87/8 PEAK/Pur Avg(RMS)  57dnsecCAuto) 18k  MAXH Har izontal

Marker|Frequency| Meter | Det AF  |Amp/Cbl/| Corrected | AvgLimit | Margin | Peak Limit PK Azimuth |Height |Polarity
(GHz) |Reading AT0069 | Fltr/Pad Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuVv) (dB/m) | (dB) (dBuVv/m) (dB)
5 *4.804 | 4456 |PK-U| 34 31.7 46.86 - - 74 27.14 | 315 197 H
*4.804 | 36.87 |VITR| 34 31.7 39.17 54 -14.83 - - 315 197 H
6 *4804 | 4507 [PK-U| 34 -31.7 47.37 - - 74 -26.63 46 178 v
*4.804 | 36.8 |VITR| 34 31.7 39.1 54 -14.9 - - 46 178 v
1 2506 | 38.26 | Pk | 325 -24.8 45.96 - - - - 0-360 | 199 H
4 2.558 374 | Pk | 324 -25.1 44.7 - - - - 0-360 | 199 H
8 7.206 | 36.06 | Pk | 356 -28.7 42.96 - - - - 0-360 | 199 H
2 2506 | 39.47 | Pk | 32.5 -24.8 47.17 - - - - 0-360 | 199 v
3 2558 | 37.09 | Pk | 324 -25.1 44.39 - - - - 0-360 | 199 v
7 7206 | 3595 | Pk | 35.6 -28.7 42.85 - - - - 0-360 | 199 v
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R11223338-E1 DATE: 2017-04-04

FCC ID: A94419356 IC: 3232A-419356
Mid Channel
H;UL Marrisville - South Chamber 11 Aug 2816 22:53:39

Radiated Emissions 3-Meters

Project Number: 11223338
185 Cl'iont :Bose
Config:Mode| 419356
Mode (BT BPSK 2441MHz
a5 Tested by:Mark Learner

85

Peak Limit (dBulU/m2

75

65

(dBuU/m)

Avg Limit (dBuU/m)
55

45

mm

PURTER W SR R

25

1 19 18
Frequency (GHz)

Range (6Hz) WUBW  Ref/Attn Det/fvg Tupe Sueep Pts #owps/flade  Label Range (62) REUABH  Ref/Attn Det/Avg Tupe Secep Fts  Fups/fiode Label
1-3 B 187/18 P 6881 MAXH He 3:3-18 (-6d ) 18k MAXH

RBI
| M(-6B)/ 30k PEAK/Pur AvgtRMS)  Auto iorizantal B) /30K PEAK/Pur Avg(RNS)  Auto Har izontal

Marker|Frequency| Meter | Det AF Amp/Cbl/| Corrected | Avg Limit | Margin [Peak Limit| PK Azimuth | Height (Polarity
(GHz) |Reading AT0069 | Fltr/Pad | Reading |(dBuV/m)| (dB) [(dBuV/m)| Margin | (Degs) (cm)
(dBuVv) (dB/m) (dB) (dBuV/m) (dB)
5 *4.882 47.49 | PK-U 34.1 -31.5 50.09 - - 74 -23.91 224 238 H
*4.882 40 V1TR 34.1 -31.5 42.6 54 -11.4 - - 224 238 H
6 *4.882 46.57 | PK-U 34.1 -31.5 49.17 - - 74 -24.83 147 216 \%
* 4,882 38.99 |VITR 34.1 -31.5 41.59 54 -12.41 - - 147 216 Vv
7 *7.323 42.54 | PK-U 35.5 -28.4 49.64 - - 74 -24.36 270 262 \%
*7.323 33.97 |VI1TR 35.5 -28.4 41.07 54 -12.93 - - 270 262 \%
1 2.545 38.13 Pk 324 -25.1 45.43 - - - - 0-360 199 H
4 2.597 37.27 Pk 32.3 -25.4 44.17 - - - - 0-360 199 H
2 2.545 39.01 Pk 32.4 -25.1 46.31 — B - — 0-360 199 Vv
3 2.597 37.41 Pk 32.3 -25.4 44.31 - - - - 0-360 199 \%
8 9.761 31.95 Pk 36.8 -26.5 42.25 - - - - 0-360 199 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK-U: Maximum Peak
V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

High Channel
{{5UL Morrisville - South Chamber 11 Aug 2816  22:84:46
Rodiated Emissions 3-Meters
195 ET?;‘:?“'BE:!bEF‘ 11223338
Config:Mode| 419356
Mode :BT BPSK 248BMHz
a5 Tested by:Mark Learner
85
Peak Limit (dBuU/m2
7!:
‘e
~
o
~ Avg Limit (dBuU/m)
55 |
45 5. g gl
35 N ‘,“:““-‘“MM " ‘ ORI RRR e sl
A sl R
21:
1 15 8
Frequency (GHz)
Range (GHz) REW/UBW Ref/Attn  Det/Avg Type Sueep Pts #5ups/fode  Label Range (BHz) REW/UBU Ref/Attn  Det/Avy Type Sueep Fis Wups/fode Label
1:1-3 M(-68)/3Bk  107/18  PEAK/Pur Avg(RMS) T7mseclfuto) 6BB1  MAXH Horizontal | 3:3-18 (-6dB)/38k  B7/8 PEAK/Pur Avg(RMS)  57dnsecthuto) 1Bk MAKH Harizontal
Marker| Frequency | Meter | Det AF  |Amp/Cbl/| Corrected | AvgLimit |[Margin| Peak Limit PK | Azimuth | Height |Polarity
(GHz) Reading AT0069 | Fltr/Pad | Reading | (dBuV/m) | (dB) | (dBuV/m) |Margin| (Degs) | (cm)
(dBuv) (dB/m) (dB) (dBuV/m) (dB)
4 *4.96 48.25 | PK-U 34.1 -31.6 50.75 - - 74 -23.25 244 307 H
*4.96 41.03 |V1TR| 34.1 -31.6 43.53 54 -10.47 - - 244 307 H
5 *7.44 41.8 PK-U 35.5 -28.7 48.6 - - 74 -25.4 296 220 H
*7.44 32.75 |VITR| 35.5 -28.7 39.55 54 -14.45 - - 296 220 H
3 *4.96 47.84 |PK-U| 34.1 -31.6 50.34 - - 74 -23.66 253 332 \
* 4,96 40.54 |V1TR| 34.1 -31.6 43.04 54 -10.96 - - 253 332 \%
1 2.584 41.4 Pk 32.4 -25.3 48.5 - - - - 0-360 199 H
6 9.918 32.37 Pk 37.1 -26.6 42.87 - - - - 0-360 199 H
2 2.584 40.24 Pk 32.4 -25.3 47.34 - — - — 0-360 199 Vv

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

Pk - Peak detector
PK-U: Maximum Peak

V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1

FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

9.2.3. WORST-CASE 18-26 GHz

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

UL Morrisville — South Chomber

18 Aug ZA1E

14126112

1= b

Project Number:11223338
Client:Bose
Config:Made!l 413356
Mode BT Worst Cose

Fodioted Emi=sions 3-Meters

(dBul/ml

18 26 .5
Frequemrncy (GH=)

AR WAE BE T e R heet e ORI el | GRS WA B O R et T AR e
Marker|Frequency| Meter Det AF Amp/Cbl | Corrected Average |Margin| Peak Limit |Margin| Azimuth |Height |Polarity
(GHz) |Reading ATO0076 (dB) Reading Limit (dB) | (dBuv/m) | (dB) (Degs) | (cm)

(dBuv) (dB/m) (dBuV/m) | (dBuV/m)
1 *18.587 | 46.92 | PK-U 32.9 -40.8 39.02 54 -14.98 74 -34.98 117 249 H
4 *20.383 | 47.09 | PK-U 33.3 -39.9 40.49 54 -13.51 74 -33.51 188 153 Vv
2 21.496 48 Pk 33.6 -40.1 41.5 54 -12.5 74 -32.5 0-360 299 H
5 21.576 47.28 Pk 33.6 -39.7 41.18 54 -12.82 74 -32.82| 0-360 151 \
6 25.702 46.02 Pk 35 -37.8 43.22 54 -10.78 74 -30.78 | 0-360 299 Vv
3 25.727 46.53 Pk 34.9 -37.8 43.63 54 -10.37 74 -30.37 | 0-360 299 H

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

Pk - Peak detector
PK-U: Maximum Peak

V1TR: VB=1/Ton, Ton is packet duration
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REPORT NO: R11223338-E1
FCC ID: A94419356

9.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS9kHz to 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and
tabular data are the FCC/IC limits extrapolated from the specification distance (300 m from
9-490 kHz and 30 m from 490 kHz — 30 MHz) to the measurement distance to clearly show
the relative levels of fundamental and spurious emissions and demonstrate compliance with

DATE: 2017-04-04
IC: 3232A-419356

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
(specification distance / test distance).

Although these tests were performed at a test site other than an open area test site,
adequate comparison measurements were confirmed against an open area test site.
Therefore sufficient tests were made to demonstrate that the alternative site produces
results that correlate with the ones of tests made in an open field based on KDB 937606.

138UL Morrisville - South Chomber 12 Aug 26016 19:83:55
\\ RF Emissions
s Project Nunber 11223338
P~ Config:Mode | 419356
~— Mode BT Uorst Case
186 Tested by:Mark Learner
\
94 B
5 s
3
E . ~ FGC 5.289 (prio jected | tio 3m)
s 7 <
o % \l
3 N T
g °F Wil ey
el el \),w e W, . .
i A
46 g,
)
34 "t
i
“ """‘*‘lm"-w‘avsﬂtus : %
22 s ‘:W
ez ] B 1 Iz 30
Frequency (MHz)
Range (HHz) REW/ VBl Ref/Attn  Det/Avg Tope Sueep Pts  #sups/Mode Lobel Ronge (MHz) REW/UBH Ref/Attn  Det/fvg Type Susap Pt  ¥Sups/fode  Label ]
1:.889- 15 200(-6dB) /3 87/18 PEAK/Uolt fAvg 7Bnsec(Auto) 5885  MAXH Bdleg 9-15! {
2:.15-38 SkC-6dB)/ 18dk 87/18 PEAK/Uolt Avg meec(Auto) 5885  MAXH Bdeg .15~ ‘
FCC 15.209 Below 38MHz.TST Rev 9.5 2@ Aug 2815
Marker | Frequency Meter Det |AT0079 AF (dB/m)| Cbl (dB) Corrected FCC 15.209 Margin | Azimuth | Polarity
(MHz) Reading Reading (projected to 3m) (dB) (Degs)
(dBuv) dB(uVolts/meter)
1 5.11288 20.83 Pk 11.3 A4 32.53 69.54 -37.01 0-360 ON
2 12.3186 22.57 Pk 10.9 .6 34.07 69.54 -35.47 0-360 ON
3 24.25457 24.04 Pk 9.3 .8 34.14 69.54 -35.4 0-360 ON
4 29.23534 18.89 Pk 8.5 .9 28.29 69.54 -41.25 0-360 ON
9 .01034 45.96 Pk 18.9 1 64.96 127.31 -62.35 0-360 OFF
5 .67492 34.01 Pk 11.9 i 46.01 71.02 -25.01 0-360 OFF
6 12.40211 21.69 Pk 10.9 .6 33.19 69.54 -36.35 0-360 OFF
7 24.25457 23.42 Pk 9.3 .8 33.52 69.54 -36.02 0-360 OFF
8 29.23534 18.04 Pk 8.5 .9 27.44 69.54 -42.1 0-360 OFF
Pk - Peak detector
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REPORT NO: R11223338-E1
FCC ID: A94419356

DATE: 2017-04-04
IC: 3232A-419356

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

9

UL Morrisville - South Chomker

12 Aug 20816

18:41:23

Rodioted Emissions - 3 Meters
Pro ject Number: 11223338

85 Client:Bose
Config:Mode!| 419356
Mode:BT Uorst Case

75 Tested by:Mark Learner

6|:

5|:

|
3 ASaPRe TR TR CEABTY /i) f
a5}
Z
2 3
35 & v ﬁ
| Mﬂ »
25 e / mm\ ’J@*‘ Wﬁw
v, ; v
iaa
15 WWW ' ‘;(,
MWMMM’”’" MJM s
5 ..........................................................................................................................................................
30 100 1800
Frequency (MHz)
Range (HHz) RE/! Ref/Attn  Det/fvg Tupe Sueep Pts  #owps/Mode Lobel Ronge (MHz) [ Ref/Attn Det/fvg Typz Suesp Pts ¥oups/Mode Label
1:38-208 128k (-6d8) /1M 97/18 PEAK/LogPur-Video  Imsec(Auta) 4881  MAXH Horizontal 3:200-1060 120k (-6dB)/ IM 97/18 PEAK/LogPur-Video  3msec(Auto)  88B1  MAXH Horizontal
FCC Port 15C 36-1@@@MHz . TST Rev 9.5 28 Aug 2815
Marker | Frequency | Meter Det AT0074 AF Amp/Cbl |Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) |Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) | (cm)
(dBuV) (dBuV/m)
1 30.1162 35.37 Qp 25.9 -31.8 29.47 40 -10.53 266 105 \%
2 38.6354 42.93 Qp 19.4 -31.7 30.63 40 -9.37 149 105 \%
3 207.9 49.77 Pk 15.4 -30.2 34.97 43.52 -8.55 0-360 102 H
4 320.0038 | 51.62 Qp 18.5 -29.5 40.62 46.02 -5.4 61 102 H
5 320 43.37 Pk 18.5 -29.5 32.37 46.02 -13.65 | 0-360 199 V
6 548 38.79 Pk 22.8 -28.7 32.89 46.02 -13.13 0-360 202 H

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.13-0.5 6 to 56 50 to 46
0.5-5 S 46
5-30 6l 0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80
cm above the horizontal ground plane. The EUT is configured in accordance with ANSI
C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless
otherwise noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: R11223338-E1

FCC ID: A9441

9356

DATE: 2017-04-04
IC: 3232A-419356

LINE 1 RESULTS

UL-Marrisville - LC

13 Sep 2816 12:13:18

1808
Conducted RFI Uoltage
Project Number: 11223368
Bl C\\ént‘ Bose
Config: Chorging
Mode: BT Worst Case
8m Tested by: John Mamser
78
—
5 69 Closs B oP
¢ —
- =L CTiass B Avg
>
3
m
w 46 3 5
1
@VWL MHHM
30
4 b,
26 7 M N
T %Vﬂ\\\ﬂkﬂ S b MMMWWM\W/ﬂM%\* LHV
15 1 18 34
FV‘EQUEHCH (MHZ)
Range (MHz) [ Ref/Attn  Det/fvg Mode Sweep Pts  4Sups/Mads  Labsl Range (MHz> REW/VBL Ref/Attn  Det/Avg Mode Sueep Pta  #Swps/lode  Label
1:.15-38 She(-6dB)/ - 82718 Phk/Av 1s/3kHz 9551 I /WURIT Line-L1
LC BT Worst Cose.DAT Rev 9.5 2@ Aug 2615
Range 1: Line-L1 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin AVG Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuv) dBuv
1 .207 22.82 Pk 1 10 32.92 63.32 -30.4 - -
2 .207 7.72 Av 1 10 17.82 - - 53.32 -35.5
3 .66 27.32 Pk 0 10 37.32 56 -18.68 - -
4 .66 12.82 Av 0 10 22.82 - - 46 -23.18
5 4.203 26.68 Pk 0 10.1 36.78 56 -19.22 - -
6 4.203 10.86 Av 0 10.1 20.96 - - 46 -25.04

Pk - Peak detector
Av - Average detection
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REPORT NO: R11223338-E1 DATE: 2017-04-04
FCC ID: A94419356 IC: 3232A-419356

LINE 2 RESULTS

(gplbtorrisville - LC 13 Sep 2816  12:13:18
Conducted RFI Uoltage
Project Mumber: 11223368
Bl ClTine: Bone
Config: Charging
Mode: BT lorst Cose
8P Tested by: John Monser
78
—
No8g CTEss 5 EF
e —
- 5B Clioss B Avg
>
@ 7 9
T 4p 2, Q 131
3n 5 18 bt bl Ty b
B\ o
iz ‘ | "‘ “\\“H"M
NP WAP SN N LA
15 1 18 3@
Frequency (MHz)
Range (MHz) RBU/UBW Ref/fttn  Det/fvg Mode Sweep Pts  #Swps/Mads  Labs! Range (MHz) RBU/VBL Ref/fttn  Det/fvg Mode Sweep Pia  #5Swps/Mode  Lobel
LC BT Worst Case.DAT Rev 9.5 268 Aug 2615
Range 2: Line-L2 .15 - 30MHz
Marker | Frequency | Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin AVG Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuV) dBuv
.21 31.43 Pk 1 10 41.53 63.21 -21.68 - B
.21 17.36 Av 1 10 27.46 - - 53.21 -25.75
9 .666 31.15 Pk 0 10 41.15 56 -14.85 - -
10 .666 18.71 Av 0 10 28.71 - - 46 -17.29
11 4.065 29.06 Pk 0 10.1 39.16 56 -16.84 - -
12 4.065 12.59 Av 0 10.1 22.69 - - 46 -23.31

Pk - Peak detector

Av - Average detection
LC_BT_Worst Case.DAT
Rev 9.5 20 Aug 2015
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