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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: Wireless Headset
MODEL.: 425948
SERIAL NUMBER: DP1-A320 and DP1-N001
DATE TESTED: 2017-03-03 to 2017-03-10
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA (ISED CANADA) RSS-247 Issue 2 Pass
INDUSTRY CANADA (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:

T — =

Chin Pang Brian T. Kiewra
WISE Senior Engineer 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 and RSS-247 Issue 2.

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.

12 Laboratory Dr., RTP, NC 27709
[l Chamber A
[ | ChamberC

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
XI Chamber NORTH
[ | Chamber SOUTH

The onsite chambers (A & C) are covered under Industry Canada company address code
2180C with site numbers 2180C -1 through 2180C-2, 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)
36.5dBuV + 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
RF output power, conducted +0.45 dB
Power Spectral Density, conducted 1+1.50 dB
Unwanted Emissions, conducted 12.94 dB
All emissions, radiated 15.36 dB
Conducted Emissions (0.150 — 30MHz) +3.65 dB
Temperature 1+0.07 °C
Humidity +2.26 %
DC and Low Frequency Voltages £1.27 %

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 Bluetooth/Bluetooth Low Energy transceiver.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 8.85 7.67
2402 - 2480 DQPSK 7.17 5.21
2402 - 2480 Enhanced 8PSK 7.51 5.64

5.3. DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes an inverted-f antenna, with a maximum gain of 3.204 dBi.
5.4. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was 1.2.8.439M
The EUT driver software installed in the host support equipment during testing was 2.4.0.0

The test utility software used during testing was CSR BlueSuite, rev. 2.6 .4.
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5.5. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z, it was

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

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List

Description Manufacturer Model Serial Number FCC ID
Laptop Lenovo T450s PC-0A2UQS 16/01 NA
Power Supply Lenovo ADLX65NLC2A 11S45N02592129743D21T NA
1/0 CABLES
1/0 Cable List
# of Cable
C;I;Ie Port Identical Co?_ne:tor Cable Type Length Remarks
' Ports yp (m)
1 Antenna 1 SMA RF <3m None
1 USB 1 pUSB USB <3m Used to configure EUT
TEST SETUP

The EUT is installed as a standalone device.
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SETUP DIAGRAM FOR TESTS

Radiated Setup

Antenna Port Conducted

Spectrum Analyzer

Lapiop (AE)
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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 - North

Chamber)
Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
0.009-30MHz (Loop Ant.)
ATO0079 Active Loop Antenna ETS-Lindgren 6502 2016-12-28 | 2017-12-31
30-1000 MHz
ATO0073 Hybrid Broadband Antenna gz;‘sl Sciences | ;53 2016-06-27 | 2017-06-30
1-18 GHz
Double-Ridged Waveguide .
AT0072 Horn Antenna. 1 to 18 GHz ETS Lindgren 3117 2016-03-07 | 2017-03-31
18-40 GHz
ATO0076 Horn Antenna, 18-26.5GHz | ARA MWH-1826/B 2016-09-06 | 2017-09-06
Gain-Loss Chains
N-SAco1 | Sanlossstiing: 0.009- 1y, 50 Various 2016-10-04 | 2017-10-04
30MHz
N-SACz | Gaindoss string: 30- Various Various 2016-06-26 | 2017-06-30
1000MHz
N-SACO03 Gain-loss string: 1-18GHz | Various Various 2016-08-28 | 2017-08-28
N-SAC04 Gain-loss string: 18-40GHz| Various Various 2016-04-27 | 2017-04-30
Receiver & Software
SA0026 Spectrum Analyzer Agilent NO030A 2017-02-17 | 2018-07-28
SA0025 (18- Spectrum Analyzer Agilent N9030A 2016-03-17 | 2017-03-31
40GHz)
SOFTEMI EMI Software UL Version 9.5 NA NA
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Test Equipment Used - Wireless Conducted Measurement Equipment

Equipment

D Description Manufacturer Model Number Last Cal. Next Cal.
Conducted Room 1
72822 (SA0019) Spectrum Analyzer Agilent E4446A 2016-08-25 | 2017-08-25
Technologies
PWMO04 RF Power Meter Keysight N1911A 2016-06-22 | 2017-06-22
Technologies
Peak and Avg Power Sensor, Keysight . NAL
PWS003 50MHz to 6GHz Technologies E9323A 2016-06-21 | 2017-06-21
139843 Temp/Humid/Pressure Meter | SO 14-650-118 2016-02-19 | 2017-02-19
Co./Fisher
— it
76022 DC Regulated Power Supply C'rcus' igf:'a St csI13005x5 N/A N/A
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
EqurI)Dment Description Manufacturer Model Number Last Cal. Next Cal.
cBLo7y | coax cable, RG223, N-male | o ok PE3476-240 2016-06-15 | 2017-06-30
to BNC-male, 20-ft.
HI0081 Environmental Meter Springfield 91905 2016-04-26 | 2017-04-26
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
PREO0101521 [EMI Test Receiver 9kHz- Rohde &
(75141) - GHz Schwarz ESCI7 2016-08-23 | 2017-08-23
TLOO1 Transient Limiter, 0.009- Com-Power LIT-930A 2016-06-09 | 2017-06-30
30MHz
CW2501M
PS215 AC Power Source Elgar (s/n 1523A02397) NA NA
SOFTEMI EMI Software UL Version 9.5 NA NA
Miscellaneous (if needed)
MMO0168 Multi-meter Agilent U1232A 2016-10-07 | 2017-10-31
ANSI C63.4 1m extension Per Annex B of
CDECABLEO001 cable. UL ANSI C63.4 2016-06-04 | 2017-06-30
LISN, 50-ohm/50-uH, 2-
LISNOO8 conductor, 25A (For support | Solar Electronics| 8012-50-R-24-BNC | 2016-10-31 | 2017-10-31
gear only.)
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7. MEASUREMENT METHODS

Duty Cycle: KDB 558074 Zero-Span Spectrum Analyzer Method
20 dB BW: ANSI C63.10 Section 6.9.2.

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

Hopping Frequency Separation: ANSI C63.10 Section 7.8.2

Number of Hopping Channels: ANSI C63.10 Section 7.8.3

Average Time of Occupancy: ANSI C63.10 Section 7.8.4

Output Power: ANSI C63.10 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
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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 ON)
Bluetooth GFSK 2.900 3.740 0.775 77.54% 2.21 0.345
Bluetooth 8PSK 2.915 3.750 0.777 77.73% 2.19 0.343

DUTY CYCLE PLOTS
HOPPING OFF

DUTY CYCLE GFSK MODE
- Agilent 10:39:42 Mar 6, 2017

L

| Measure

APv6.0(911917),46722,

Ref 18 dBm

a Mkr3
-32.938 dB.

374 ms

#Atten 20 dB

#Peak

Bl

Meas Off

Log

18
dB/
Offst

Channel Power

18.6

dB

Occupied BH

#PAvg

ACP

Center 2,441 @88 GHz

Res BW & MHz #YBW 58 MHz

Span @ Hz

Sweep 10 ms (1001 pts)

X Axiz
998 ps
2.9 me
998 p=
274 me

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

Marker Type
Time
Time
Time
Time

Amplituda
7.13 dBn

1.87 dB
7.13 dBn

-32.94 dB

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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DUTY CYCLE 8PSK MODE
- Agilent 11:57:09 Mar 6, 2017

L

| Measure

APvG.0(911917),46722,
Ref 18 dBm #Htten 20 dB

a Mkr3

375 ms
8.025 dB

#Peak [ ¢

¢

Meas Off

ng — 2R
18

dB/
Offst

Channel Power

18.6

dB

Occupied BH

#PRvg

ACP

Center 2.441 @88 GHz

Span @ Hz

Res BH & MHz

#YBW 58 MHz

Sweep 5 oms (1081 pts)

Marker
1R
1o
ElY
3a

Trace
(&5
(&)
(&)
(&)

Type
Time
Time
Time
Time

R Axis
238 p=

2,915 mg
238 ps
75 me

Amplituda
2.55 dBm
-7.75 dB
2.55 dBn

B.83 dB

Multi Carrier
Power

Power Stat

Test Information
Test Date: 2017-03-06

Project: 11602267
Tester: John Manser
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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% of the 20
dB 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 932 881.8057
Middle 2441 932 876.9638
High 2480 926 877.4947

20 dB AND 99% BANDWIDTH

20 dB BANDWIDTH LOW CH
s Agilent 13:31:41 Mar 6, 2017 L Measure

APwE.BIRL19175,46722, a Mkrl 932 kHz
Ref 18 dBm #Atten 20 dB 0.580 dB Meas Off
#Pegk
Log

1o Channel P
ey annel Power
0ffst
18.6

Occupied BH

ACP

#PRvg
20
ML 32 Multi Carrier

53 FS Power
AR

fﬁ?@k Power Stat

CCDF

Swp

Center 2.462 006 GHz Span 2 MHz 1”‘;{ S

#Res BH 22 kHz #YBH 68 kHz Sweep 4 ms (1001 pts)
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99% BANDWIDTH LOW CH
w5 Agilent 13:32:52 Mar 6, 2017

L

Measure

Ch Freq
Occupied Bandwidth

2.462 GHz

Trig Free
[Averages: 2@ | |

Meas Off

APvE.BB11917),46722,
Ref 10 dBm #Htten 20 4B

Channel Power

#Samp T

Log '

Occupied BH

18

dB/

Offst [

18.6

dE

ACP

Center 2,402 008 GHz

#hes BH 30 kHz #WBH 91 kHz

Span 2 MHz
#Sneep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
881.8057 kHz

Transmit Freq Error  1.596 kHz
% dB Bandwidth 993901 kHz*

Occ BH % Pur
x dB

99.98 ¥
-28.68 dB

Power Stat
CCDF

More
1 of 2

20 dB BANDWIDTH MID CH
# Agilent 13:28:08 Mar 6, 2017

L

Measure

APwE.8(811917),46722,
Ref 18 dBm #Htten 20 4B

a Mkrl 932 kHz
-0.209 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 008 GHz

#Res BH 22 kHz #YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

More
1of?2
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99% BANDWIDTH MID CH
w5 Agilent 13:29:00 Mar 6, 2017

L

Measure

Ch Freq
Occupied Bandwidth

2.441 GHz

Trig Free

|Huerages: 20

Meas Off

APwE.8(811917),46722,
Fef 18 dBm #Htten 20 4B

Channel Power

#Samp

Log

10 e AT

Occupied BH

dB/

0ffst |

18.6

dE

ACP

A

Center 2.441 008 GHz
#Res BH 308 kHz

#YBH 91 kHz

Span 2 MHz

#Sweep 108 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
876.9638 kHz

Occ BH % Pur
x dB

99.98 ¥
-28.68 dB

Power Stat
CCDF

Transmit Freq Error
% dB Bandwidth

-18.484 kHz
999.737 kHzx

More
1of2

20 dB BANDWIDTH HIGH CH
w5 Agilent 13:38:45 Mar 6, 2017

L

Measure

APvE.BB11917),46722,

a Mkrl 926 kHz

Fef 10 dBm

#Atten 20 dB

8.520 dB

#Peak
Log

Meas Off

18
dB/

Dffst
18.6

Channel Power

Occupied BH

#PRvg
2@

ACP

M1 52
53 FS

AR
£(f)

Multi Carrier
Power

50k
Swp

Power Stat
CCDF

Center 2.430 608 GHz
#Res BW 22 kHz

#WBW 68 kHz

Span 2 MHz

Sweep 4 ms (1001 pts)

More
1 of 2
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

99% BANDWIDTH HIGH CH
w5 Agilent 13:48:33 Mar 6, 2017

L

Measure

Ch Freq
Occupied Bandwidth

2.48 GHz

Trig Free

[Averages: 2@ | |

Meas Off

Ref 10 dBm

APvE.BB11917),46722,

#Atten 20 dB

Channel Power

#Samp

Log
18

Occupied BH

dB/

Offst

18.6

dE

ACP

4 -H

#Res BH 308 kHz

| I
Center 2,420 000 GHz

#WBH 91 kHz

Span 2 MHz
#Sneep 100 ms (1001 pts)

Multi Carrier
Power

% dB Bandwidth

Transmit Freq Error

Occupied Bandwidth

877.4947 kHz

-8.377 kHz
998.768 kHzx

Occ BH % Pur 99.00 %
X dB -26.00 dB

Power Stat
CCDF

More
1 of 2

Test Information
Test Date: 2017-03-06

Project: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

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 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 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: R11602267-E2

FCC ID:

A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
# Agilent 13:55:51 Mar 6, 2017 L

Measure

Fef 30 dBm

APYE.BCE1191 7046722,
#Atten 40 dB

a Mkrl 1.066 MHz
-5.26 dB

#Peak
Log

Meas Off

18
dB/

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 508 GHz
#Res BH 300 kHz

Span 5 MHz

#YBH 910 kHz  #Sweep 200 ms (1001 pts)

More
1 of 2

Ch. A Ch.B Ch.1to Max. 20 Margin
Ch. 2 dB BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 0.932 -0.068

Test Information

Test Date: 2017-03-06

Project: 11602267

Tester: John Manser
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

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. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH: 15 min declared.

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
i Agilent 13:53:47 Mar 6, 2017 L Measure

APYE.BCE1191 7046722,
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log

16
dB/ " Channel Power

Offst
18.6
dB Occupied BH
D

-9.8
dBm

LaAw

ACP

ML 32 Multi Carrier

53 FC Power

AR
£

Power Stat

FTun CCDF

Swp

Center 2.440 0 GHz Span 108 MHz 1”‘;{‘;

#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

W Agilent 13:47:43 Mar 6, 2017

Measure

Fef 30 dBm

APvE.BB11917),46722,

Atten 30 B

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

#Res BH 300 kHz

Center 2.415 B8 GHz

#YBH 380 kHz

Span 36 MHz

Sweep 20 ms (1001 pts)

More

lTof2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
5 Agilent 13:48:34 Mar 6, 2017

Measure

Fef 38 dBm

APwG.BCA11917),46722,

Atten 30 B

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

#hes BH 300 kHz

Center 2.445 08 GHz

#WBH 300 kHz

Span 38 MHz

Sweep 20 ms (1001 pts)

More
1of?2
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
w5 Agilent 13:51:44 Mar 6, 2017 Measure

APvE.BB11917),46722,

Ref 38 dBm Atten 30 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.475 08 GHz Span 30 MHz 1”‘;{‘;

#Res BH 300 kHz #VBH 380 kHz Sweep 28 ms (1001 pts)

Test Information
Test Date: 2017-03-06

Project: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

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 0.403 32 0.129 04 -0.271
DH3 1.66 16 0.266 04 -0.134
DH5 2.908 10 0.291 0.4 -0.109
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 0.403 8 0.032 04 -0.368
DH3 1.66 4 0.066 04 -0.334
DH5 2.908 2.5 0.073 0.4 -0.327
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

Test Information
Test Date: 2017-03-06

Project: 11602267
Tester: John Manser

PULSE WIDTH - DH1

PULSE WIDTH — DH1

# Agilent 14:09:04 Mar 5, 2017 L Measure

APwG.BCA11917).46722, aMkrl 483 ps

Ref 38 dBm #Atten 46 dB -1.77 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 060 GHz Span @ Hz 1”‘;{ S

Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1
w5 Agilent 14:10:00 Mar 6, 2617 Measure

APvE.BB11917),46722,

Ref 38 dBm #Atten 40 4B Meas Off
#Pegk
Log
1o Channel P

ey annel Power

Dffst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 060 GHz Span @ Hz 1”‘;{ S

Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1081 pts)

PULSE WIDTH — DH3

PULSE WIDTH — DH3
# Agilent 14:06:58 Mar 5, 2017 L Measure

APwG.BCA11917).46722, aMkrl  1.66 ms

Ref 38 dBm #Atten 46 dB 3.15 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 060 GHz Span @ Hz 1”‘;{ S

Res BH 1 MHz #YBH 1 MHz Sweep 2 ms (1001 pts)
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REPORT NO: R11602267-E2
FCC ID:

A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
# Agilent 14:07:34 Mar 6, 2017

Measure

Ref 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

#Peak
Log

Meas Off

18
dB/

Dffst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 B0@ GHz

Fes EW 1 MHz #BH 1 MHz

Span @ Hz

Sweep 3.16 5 (1081 pts)

More
1 of 2

PULSE WIDTH — DH5

PULSE WIDTH — DH5
# Agilent 14:01:03 Mar 6, 2017

L

Measure

Fef 30 dBm

APwG.BCA11917).46722,

#Atten 40 dB

a Mkrl

2.988 ms
2.61 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 B0@ GHz

Fes EW 1 MHz #BH 1 MHz

Span @ Hz

Sweep 4 ms (1001 pts)

More
1 of 2
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
# Agilent 14:04:07 Mar 6, 2017

Measure

Ref 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

#Peak
Log

Meas Off

18
dB/

Dffst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Fes BW 1 MHz

Center 2.441 B0@ GHz
#JBH 1 MHz

Span @ Hz

Sweep 3.16 5 (1081 pts)

More
1 of 2
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

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 is connected to a power meter.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHZz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 7.68 3.20 21 -13.32
Middle 2441 8.52 3.20 21 -12.48
High 2480 8.85 3.20 21 -12.15

TEST INFORMATION

Date 03/03/2017
Project No: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

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 10.6 dB (including 10 dB pad and 0.6 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 7.35
Middle 2441 8.20
High 2480 8.58

TEST INFORMATION

Date 03/03/2017
Project No: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

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
Test Date: 2017-03-06

Project: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

RESULTS
SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
w5 Agilent 13:33:59 Mar 6, 2017

L

Measure

APvE.BB11917),46722,
Ref 20 dBm #Htten 30 dB

Mkr 2.408 008 GHz
-41.24 dBm

Peak

Meas Off

Log

18
dB/

Dffst

Channel Power

18.6

Occupied BH

#PRvg

ACP

Center 2,400 008 GHz

#Res BH 100 kHz #YBH 380 kHz

Span 15 MHz
Sweep 1467 ms (1001 pts)

H Axis
2.488 BEA GHz
2.488 BEB GHz

Marker Trace
1 (1>
2 (&)

Type
Fraeg
Freg

Amplitude
-41.24 dBm
-41.24 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____.I

LOW CHANNEL SPURIOUS
w5 Agilent 13:35:41 Mar 6, 2017

L

Measure

APwE.8(811917),46722,
Ref 18 dBm #Htten 20 4B

Mkrd 24.684 GHz
-49.913 dBm

#Peak 7

Meas Off

Log

18
dB/

Dffst

Channel Power

18.6

Occupied BH

#PAvg

ACP

Center 13.015 GHz

#Res BH 100 kHz #YBH 380 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

H Axis
2.482 GH=z

Marker Trace
1 1

Amplitude
7.88 dBm

Multi Carrier
Power

2
3
4

(1
(1
(1

6.981 GHz
15,486 GHz
24,684 GHz

-53.94 dBm
-52.85 dBm
-49.91 oBm

Power Stat
CCDF

More
1of?2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____]
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
H5 Agilent 13:29:29 Mar B, 2017 L Measure

APwG.BCA11917).46722, Mkrl 2.441 868 GHz

Ref 20 dBm #Atten 30 dB 8.39 dBm Meas Off
Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 006 GHz Span 15 MHz 1”‘;{ S

#Res BH 100 kHz #YBH 380 kHz  Sweep 1.467 ms (1001 pts)

MID CHANNEL SPURIOUS
% Agilent 13:30:47 Mar 6, 2017 L | Measure

APwE.B(B11917),46722, Mkr3 23.219 GHz
Fef 10 dBm #Htten 20 dB -52.380 dBm Meas Off

#Pegk T |
| Channel Power
S—I Occupied BH

‘ ACP

Center 13.815 GHz Span 25.97 GHz
#Res BH 180 kHz #\JBH 360 kHz Sweep 2.482 5 (8192 pts)
Marker Trace # Axiz Amplitude
1 1 2.441 GH= 7.79 dBm

2 1 13.993 GH -52.69 dB
E [ 23.2149 BHE -52.38 dBm Powercfts:t[‘]?ll_g
4 1 24.754 GH=z -56.11 dBm

Multi Carrier
Power

More
1of?2
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
# Agilent 13:41:35 Mar 6, 2017 L

Measure

Ref 20 dBm

APwG.BCA11917).46722,

Mkr2 2.483 815 GHz

#Htten 30 dB -51.69 dBm

Meas Off

Peak

Channel Power

Occupied BH

ACP

#Res BH 100 kHz

Center 2,483 508 GHz

Span 15 MHz

#\JBH 308 kHz  Sweep 1.467 ms (1001 pts)

Multi Carrier
Power

Marker Trace
1 1
2 (1

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____.I

# Axis
2.433 5BA GHz
2.483 815 GHz

Amplitude
-53.74 dBm
-51.69 dBm

Type
Fraeg
Freg

Power Stat
CCDF

More
1 of 2

HIGH CHANNEL SPURIOUS
¥ Agilent 13:43:25 Mar 6, 2017 L

| Measure

Fef 10 dBm

APwG.B(A11917),46722,

Mkrd 24.687 GHz

#Htten 20 dB -49.172 dBm

#Peak i

Meas Off

Channel Power

Occupied BH

|
|
ﬂ|

ACP

Center 13.015 GHz
#Res BH 100 kHz

Span 25.97 GHz

#YBH 380 kHz Sweep 2.482 5 (8192 pts)

Marker Trace
1 1y
2 1y
3 [&h
4 1y

H Axis
2.488 GHz
B.967 GHz

13,955 GHz
24,687 GHz

Amplitude
7.56 dBm
-54.14 dBm
-52.88 dBm
-49.17 Bm

Multi Carrier
Power

Power Stat
CCDF

Tof2
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
% Agilent 13:56:44 Mar 6, 2017

L

Measure

APvE.BB11917),46722,
Ref 20 dBm #Htten 30 4B

Mkrz 2.408 008 GHz

-45.62 dBm

Peak

Meas Off

Log
18

dB/
Dffst

Channel Power

18.6

Occupied BH

#PRvg

ACP

Center 2,400 008 GHz

Span 15 MHz

#Res BH 100 kHz

#YBH 380 kHz

Sweep 1467 ms (1001 pts)

Marker
1
2

Trace
(&)
(&)

Type
Frag
Frag

# Axis
2.399 145 GHz
2.468 BEA GHz

Amplitude
-42.83 dBm
-45.62 dBm

Multi Carrier
Power

=1

Power Stat
CCDF

More
1 of 2

[Copyright 2000-2010 Agilent Technologies ]

HIGH BANDEDGE WITH HOPPING ON
# Agilent 13:58:53 Mar 6, 2017

L

Measure

APWE.BCAL191 746722,
Ref 28 dBm #Atten 30 dB

Mkr2 2.487 468 GHz

-50.24 dBm

Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,483 508 GHz

#Res BH 100 kHz #YBH 380 kHz

Span 15 MHz

Sweep 1467 ms (1001 pts)

# Axis
2.433 5BA GHz
2.487 468 GHz

Type
Frag
Frag

Marker Trace
1 (1
2 (1

Amplitude
-53.13 dBm
-50.24 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____]
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

8.3. ENHANCED DATA RATE QPSK MODULATION

8.3.1. 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

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

DQPSK Mode

DH Packet | Pulse | Number of | Average | Limit Margin

Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)

seconds

2DH1 0.414 32 0.132 0.4 -0.268
2DH3 1.666 16 0.267 0.4 -0.133
2DH5 2.916 11 0.321 0.4 -0.079

Test Information
Test Date: 2017-03-06

Project: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

PULSE WIDTH - DH1

PULSE WIDTH — DH1
# Agilent 14:22:50 Mar 6, 2017

L

Measure

Ref 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

& Mkrl

414 ps
-1.39 dB

#Peak
Log

Meas Off

18
dB/

Dffst
18.6

Channel Power

dB

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Fes BW 1 MHz

Center 2.441 B0@ GHz
#JBH 1 MHz

Span @ Hz

Sweep 1 ms (1001 pts)

More
1 of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

W Agilent 14:25:04 Mar 6, 2817

Measure

Fef 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Res BW 1 MHz

Center 2.441 B0@ GHz
#JBH 1 MHz

Span @ Hz

Sweep 3.16 5 (1081 pts)

More
1 of 2
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

PULSE WIDTH — DH3

PULSE WIDTH — DH3
# Agilent 14:26:24 Mar 6, 2017

L

Measure

Ref 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

& Mkrl

1.666 ms
B.11 dB

#Peak
Log

Meas Off

18
dB/

Dffst
18.6

Channel Power

dB

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Fes BW 1 MHz

Center 2.441 B0@ GHz
#JBH 1 MHz

Span @ Hz

Sweep 2 ms (1001 pts)

More
1 of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
w5 Agilent 14:26:52 Mar 6, 2017

Measure

Fef 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Res BW 1 MHz

Center 2.441 B0@ GHz
#JBH 1 MHz

Span @ Hz

Sweep 3.16 5 (1081 pts)

More
1 of 2
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

PULSE WIDTH — DH5

PULSE WIDTH — DH5
# Agilent 14:38:22 Mar 6, 2017

L

Measure

Ref 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

& Mkrl

2.916 ms
2.56 dB

#Peak
Log

Meas Off

18
dB/

Dffst
18.6

Channel Power

dB

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Fes BW 1 MHz

Center 2.441 B0@ GHz
#JBH 1 MHz

Span @ Hz

Sweep 4 ms (1001 pts)

More
1 of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
w5 Agilent 14:31:25 Mar 6, 2017

Measure

Fef 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Res BW 1 MHz

Center 2.441 B0@ GHz
#JBH 1 MHz

Span @ Hz

Sweep 3.16 5 (1081 pts)

More
1 of 2
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

8.3.2. 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 power meter.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 5.76 3.20 21 -15.24
Middle 2441 6.89 3.20 21 -14.11
High 2480 7.17 3.20 21 -13.83

TEST INFORMATION

Date 03/03/2017
Project No: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

8.3.3. AVERAGE

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.6 dB (including 10 dB pad and 0.6 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 3.40
Middle 2441 4.61
High 2480 4.90

TEST INFORMATION

Date 03/03/2017
Project No: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

8.4. ENHANCED DATA RATE 8PSK MODULATION

8.4.1. 20 dB AND 99% BANDWIDTH
LIMIT
None; for reporting purposes only.

est 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% of the 20
dB 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 1338 1195.8
Middle 2441 1324 1202.4
High 2480 1296 1207.9

20 dB AND 99% BANDWIDTH

20 dB BANDWIDTH LOW CH
s Agilent 13:16:54 Mar 6, 2017 L Measure

APYE.BCE1191 7046722, a Mkrl 1.338 MHz
Ref 18 dBm #Atten 26 dB -0.849 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.462 006 GHz Span 2 MHz 1”‘;{ S

#Res BH 22 kHz #YBH 68 kHz Sweep 4 ms (1001 pts)
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

99% BANDWIDTH LOW CH
w5 Agilent 13:18:38 Mar 6, 2017

L

Measure

Ch Freq 2.402 GHz

Trig Free

Occupied Bandwidth

|Huerages: 20

Meas Off

APvE.BB11917),46722,
Ref 10 dBm #Htten 20 4B

Channel Power

#Samp

Log

Occupied BH

18

dB/

18.6

dE

ACP

Center 2,402 008 GHz

#hes BH 30 kHz #WBH 91 kHz

#Sneep 100 ms (1001 pts)

Span & MHz

Occupied Bandwidth
1.1958 MHz

Transmit Freq Error  -11.161 kHz
% dB Bandwidth 1.285 MHz*

Occ BH % Pur
x dB

99.98 ¥
-28.68 dB

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

20 dB BANDWIDTH MID CH
¥ Agilent 12:00:55 Mar 6, 2017

L

| Measure

APw6.B(A119173,46722,
Ref 18 dBm #Atten 28 dB

a Mkrl 1.324 MHz

-8.295 dB

#Peak

| Meas Off
Channel Power
| Occupied BH

ACP

Center 2.441 008 GHz

#fies BH 22 kHz #WBH 63 kHz

Span 2 MHz

Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Page 44 of 86

UL LLC
12 Laboratory Dr., RTP, NC 27709

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

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



REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

99% BANDWIDTH MID CH
# Agilent 12:04:41 Mar 6, 2017

L

Measure

Ch Freq 2.441 GHz

Trig Free

Occupied Bandwidth

|Averages: 28 | |

Meas Off

APvE.B(A11917),46722,
Ref 18 dBm #Atten 20 dB

Channel Power

#Samp

Log
18

Occupied BH

dB/

Offst [ s Dalli o AT AT 05 7

l1a.6

ACP

dB

T

|
Center 2,441 888 GHz

#Res BH 30 kHz #VBW 91 kHz

Span 5 MHz
#5weepn 100 ms (1OA1 prs)

Multi Carrier
Power

Occupied Bandwidth
1.2024 MHz

-12.245 kHz
1.271 MHzx

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pur 99.08 %
® dB -20.00 dB

Power Stat
CCDF

More
1of 2

20 dB BANDWIDTH HIGH CH
¥ Agilent 13:23:32 Mar 6, 2017

L

Measure

APwG.B(A11917),46722,
Ref 18 dBm #Atten 20 dB

a Mkrl 1.296 MHz
—0.686 dB

#Peak

Meas Off

Channel Power

Occupied BW

ACP

Center 2,480 000 GHz

#hes BH 22 kHz #UBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

99% BANDWIDTH HIGH CH

= Agilent 13:24:14  Mar 6, 2017

L

Measure

Ch Freq
Occupied Bandwidth

2.48 GHz

Trig Free
[Averages: 20 | |

Meas Off

Channel Power

APvE.B(B11917),46722,
Fef 10 dBm

#Atten 20 dB

#3amp

Log
18

=¥

Occupied BH

dB/

18.6

Offst [ fulla ol MRS

dB

ACP

Center 2,430 008 GHz
#Res BH 308 kHz

#WBH 91 kHz

Span 5 MHz
#Sweep 108 ms (1001 pts)

Multi Carrier
Power

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
1.2079 MHz

-9.783 kHz
1.284 MHz*

Occ BH % Pur 99.00 %
x dB -26.00 dB

Power Stat
CCDF

More
1of2

Test Information
Test Date: 2017-03-06

Project: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

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 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 100 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

# Agilent 12:58:18 Mar 6, 2017

L

Measure

Fef 30 dBm

APwG.BCA11917).46722,

#Atten 40 dB

a Mkrl 1.066 MHz
§.63 dB

#Peak
Log

Meas Off

18
dB/

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 508 GHz
#Res BH 300 kHz

#YBH 910 kHz

Span 5 MHz

#Sweepn 200 ms (1001 pts)

More
1 of 2

Ch. A Ch.B Ch.1to Max. 20 Margin
Ch. 2 dB BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.338 -0.338
TEST INFORMATION
Date: 2017-03-06
Project No: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

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. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH mode: 15 min declared.

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
H5 Agilent 12:29:41 Mar B, 2017 L Measure

APwG.BCA11917).46722,

Ref 38 dBm Atten 30 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.448 @ GHz Span 180 MHz 1”‘;{ S

#Res BW 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)
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FCC ID: A94425948 IC: 3232A-425948
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

w5 Agilent 12:22:02 Mar 6, 2817

Measure

Fef 30 dBm

APvE.BB11917),46722,

Atten 30 B

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

#Res BH 300 kHz

Center 2.415 B8 GHz

#YBH 380 kHz

Span 36 MHz

Sweep 20 ms (1001 pts)

More

lTof2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
i Agilent 12:25:18 Mar 6, 2017

Measure

Fef 30 dBm

APwG.BCA11917).46722,

Atten 30 B

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

#Res BH 300 kHz

Center 2.445 0@ GHz

#YBH 380 kHz

Span 38 MHz

Sweep 20 ms (1001 pts)

More
1 of 2
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

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

W Agilent 12:26:53 Mar 6, 2817 Measure

APvE.BB11917),46722,

Ref 38 dBm Atten 30 4B Meas Off
#Pegk
Log
1o Channel P

ey annel Power

Dffst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

Center 2.475 6@ GHz Span 38 MHz
#Res BH 300 kHz #VBW 306 kHz Sweep 280 ms (1001 pts)

TEST INFORMATION
Date: 2017-03-06
Project No: 11602267
Tester: John Manser
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

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

Time of Occupancy = 10 * xx pulses * yy msec = zz msec

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

(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode
DH1 0.415 32 0.133 0.4 -0.267
DH3 1.664 16 0.266 04 -0.134
DH5 2.912 11 0.320 04 -0.080
DH Packet | Pulse |Numberof|Average Time| Limit Margin
Width | Pulses in |of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
8PSK AFH Mode
DH1 0.415 8 0.033 04 -0.367
DH3 1.664 4 0.067 04 -0.333
DH5 2.912 2.75 0.080 04 -0.320
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REPORT NO: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

TEST INFORMATION
Date: 2017-03-06
Project No: 11602267
Tester: John Manser

PULSE WIDTH - DH1

PULSE WIDTH — DH1
# Agilent 13:18:30 Mar 6, 2017 L Measure

APvE.BB11917),46722, a Mkrl 415 ps

Ref 30 dBm #Atten 46 dB -0.96 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 060 GHz Span @ Hz 1”‘;{ S

Res BH 1 MHz #YBH 1 MHz Sweep 1 ms (1001 pts)
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REPORT NO: R11602267-E2
FCC ID:

A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

# Agilent 13:14:21 Mar 6, 2017

Measure

Ref 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

#Peak
Log

Meas Off

18
dB/

Dffst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 B0@ GHz

Fes EW 1 MHz #BH 1 MHz

Span @ Hz

Sweep 3.16 5 (1081 pts)

More
1 of 2

PULSE WIDTH — DH3

PULSE WIDTH — DH3
# Agilent 13:06:25 Mar 6, 2017

L

Measure

Fef 30 dBm

APwG.BCA11917).46722,

#Atten 40 dB

a Mkrl

1.664 ms
2.25 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 B0@ GHz

Fes EW 1 MHz #BH 1 MHz

Span @ Hz

Sweep 2 ms (1001 pts)

More
1 of 2
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FCC ID: A94425948 IC: 3232A-425948

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
w5 Agilent 13:07:50 Mar 6, 2017 Measure

APvE.BB11917),46722,

Ref 38 dBm #Atten 40 4B Meas Off
#Pegk
Log
1o Channel P

ey annel Power

Dffst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 060 GHz Span @ Hz 1”‘;{ S

Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1081 pts)

PULSE WIDTH — DH5

PULSE WIDTH — DH5
# Agilent 13:03:40 Mar 5, 2017 L Measure

APwG.BCA11917).46722, a Mkrl  2.912 ms

Ref 38 dBm #Atten 46 dB -2.49 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 060 GHz Span @ Hz 1”‘;{ S

Res BH 1 MHz #YBH 1 MHz Sweep 4 ms (1001 pts)
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FCC ID: A94425948

DATE: MARCH 25, 2017

IC: 3232A-425948

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
# Agilent 13:04:27 Mar 6, 2017

Measure

Ref 30 dBm

APvE.BB11917),46722,

#Atten 40 dB

#Peak
Log

Meas Off

18
dB/

Dffst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Fes BW 1 MHz

Center 2.441 B0@ GHz
#JBH 1 MHz

Span @ Hz

Sweep 3.16 5 (1081 pts)

More
1 of 2
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DATE: MARCH 25, 2017
IC: 3232A-425948

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 power meter.

RESULTS
Channel Frequency Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 6.11 3.20 21 -14.89
Middle 2441 717 3.20 21 -13.83
High 2480 7.51 3.20 21 -13.49
TEST INFORMATION
Date 03/03/2017
Project No: 11602267
Tester: John Manser
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FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

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 10.6 dB (including 10 dB pad and 0.6 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 3.39
Middle 2441 4.59

High 2480 4.88
TEST INFORMATION
Date 03/03/2017
Project No: 11602267
Tester: John Manser
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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.

TEST INFORMATION
Date: 2017-03-06
Project No: 11602267
Tester: John Manser
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DATE: MARCH 25, 2017

IC: 3232A-425948

RESULTS
SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
w5 Agilent 13:19:09 Mar 6, 2017

L

Measure

APvE.BB11917),46722,
Ref 20 dBm #Htten 30 dB

Mkr 2.408 008 GHz

-31.27 dBm

Meas Off

Peak

Channel Power

Occupied BH

ACP

Center 2,400 008 GHz

#Res BH 100 kHz #YBH 380 kHz

Sweep 1467 ms (1001 pts)

Span 15 MHz

# Axiz
2.488 BEA GHz
2.488 BAA GHz

Marker Trace Type
1 (1 Freq
2 (1 Freqg

I:|

Amplitude
-31.27 dBm
-31.27 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

LOW CHANNEL SPURIOUS
i Agilent 13:21:13 Mar 6, 2017

L

Measure

APWE.BB11917).46722,
Ref 18 dBm #Atten 20 dB

Mkrd 25.613 GHz
-49.932 dBm

#Peak 4

Meas Off

Channel Power

Occupied BH

#PAvg

ACP

Center 13.015 GHz

#Res BH 100 kHz #YBH 380 kHz

Sweep 2,482 5 (8192 pts)

Span 25.97 GHz

Marker Trace Type # Axiz
1 (1 Freq 2.482 GHz
2 (1 Freqg 14.831 GHz
3 [ Frag 21.476 GHz
4 (1 Freq 25.5132 GH=z

Amplitude
4.55 dBm
-53.85 dBm
-52.67 dBm
-49.93 Bm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____.I
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL BANDEDGE
s Agilent 12:07:18 Mar 6, 2017 L Measure

APwE.BIRL19175,46722, Mkrl 2.448 835 GHz
Ref 28 dBm #Atten 30 4B 5.92 dBm Meas Off
Peak
Log
1o Channel P
ey annel Power
0ffst
18.6

Occupied BH

ACP

Multi Carrier
Power

Power Stat

Sup CCDF

Center 2.441 006 GHz Span 15 MHz 1”‘;{ S

#Res BH 100 kHz #YBH 380 kHz  Sweep 1.467 ms (1001 pts)

MID CHANNEL SPURIOUS
# Agilent 12:12:15 Mar B, 2817 L Measure

APwG.BCA11917).46722, Mkrd 25.635 GHz

Ref 18 dBm #Atten 26 dB -49.332 dBm Meas Off
#Peak g

Channel Power

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz #\JBH 360 kHz Sweep 2,482 5 (8192 pts)
Marker Trace # Axiz Amplitude
1 (1 2.441 GH= 2.65 dBm
2 (1 21.488 GH -52.93 dB
3 (& )] 24,792 GHE -49.98 dBm Powerc%tnal_s

4 (1 25.635 GH=z -49.33 dBm

Multi Carrier
Power

More
1of2

I:|
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DATE: MARCH 25, 2017
IC: 3232A-425948

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
w5 Agilent 13:24:44 Mar 6, 2017

L

Measure

APvE.BB11917),46722,
Ref 20 dBm #Htten 30 4B

Mkrz 2.483 508 GHz
-50.48 dBm

Peak

Meas Off

Log
18

dB/
Dffst

Channel Power

18.6

Occupied BH

#PRvg

ACP

Center 2,483 508 GHz

#Res BH 100 kHz

#YBH 380 kHz

Span 15 MHz
Sweep 1467 ms (1001 pts)

Marker
1
2

Trace
(&)
(&)

Type
Frag
Frag

# Axis
2.433 5BA GHz
2.483 588 GHz

=1

Amplitude
-5H.48 dBm
-58.48 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[Copyright 2000-2010 Agilent Technologies ]

HIGH CHANNEL SPURIOUS
w5 Agilent 13:26:17 Mar 6, 2017

L

Measure

APwG.BCA11917).46722,

Mkrd 24.744 GHz
-49.176 dBm

Ref 18 dBm #Atten 20 dB
#Feak G

Meas Off

Channel Power

Occupied BH

ACP

Center 13.015 GHz

#Res BH 100 kHz

#YBH 380 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker
1

2
3
4

Trace
(1>
(1
(&5
(1

H Axis
2,480 GHz
13.869 GHz
23,898 GHz
24,744 GHz

Amplitude
3.98 dBm
-53.19 dBm
-51.42 dBm
-49.18 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____.I
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
w5 Agilent 12:52:35 Mar 6, 2017

L

Measure

APvE.BB11917),46722,
Ref 20 dBm #Htten 30 dB

Mkr 2.408 008 GHz

-41.65 dBm

Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,400 008 GHz

Span 15 MHz

#Res BH 100 kHz

#YBH 380 kHz

Sweep 1467 ms (1001 pts)

Marker
1
2

=1

Trace
(&)
(&)

Type
Frag
Frag

# Axiz
2.399 415 GH=z
2.488 BAA GHz

Amplitude
-38.43 dBm
-41.65 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[Copyright 2000-2010 Agilent Technologies ]

HIGH BANDEDGE WITH HOPPING ON
w5 Agilent 12:54:35 Mar 6, 2017

L

Measure

APvE.BB11917),46722,

Ref 20 dBm

#Atten 30 dB

Mkrz 2.483 905 GHz
-50.85 dBm

Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,483 508 GHz
#Res BHW 100 kHz

#YBH 380 kHz

Span 15 MHz
Sweep 1467 ms (1001 pts)

Marker
1
2

Trace
(&)
(&)

Type
Frag
Frag

# Axiz
2.483 5HA GHz
2.489 BAS GHz

Amplitude
-G2.55 dBm
-5A.85 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1 of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::...................._____]
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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/im)at3 m (dBuV/m) at 3 m
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 TMHz and a reduced video bandwidth, based on 1/T,, where T,, is the transmit on time.

The spectrum from 9 kHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

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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FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

9.2.

TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

WZKUL Morrisville —= Narth Chamber 6 Mar 2817 22:52:52
Restricted Bandedge
Project Number: 116082267
115 Clitnt: Bose
Config: DP1-AB97
Mode: GFSK 2482MH=z
165 Tested by: Mark Learner
il
gl: ﬂ\l
8!: ( \\
% Peak Limit (dBulU/m> ’{ \
3 75
T s
55 Averoge Limit CdBul/m)
Lol A i i A kA b q‘mmmmw TP AT ..1“.A)//J \\mu.m "
4!:
g L]
3!:
2. 37 8. 5MHz/ 2.415
Frequency (GHz)
Range (6Hz. REW/VBU Ref/ftin  Det/Avg Tuype Sueep Fis  #5ups/Mods  Label Fonge (GHz. REW/VBU Ref/Atin  Det/fvg Typs Sweep Ple #5ups/Mods Label
1:2.31-2.415 1MC-6dB) /M 187/18 PEAK/Pur AvglRMI)  2Bmsectfuto) S0EE  MAKH Horizontal| 2:2.31-2.415 1MC-6dB2/ 368 187/18 PEAK/Pur fivg (RM3) 1.2secl(Auto) BABA  B4/MAXH orizontal -
Frequency | M oter AF ATo072{AMP/CbV/|Corrected| Average |, . ook Limit|  PK | Azimuth| Height )
Marker (GHz) Reading| Det (dB/m) Fltr/Pad | Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m) |(dBuV/m) (dB) 9
1 *2.39 40.39 | Pk 32.1 -24.5 47.99 - - 74 -26.01 46 112 H
2 *2.368 43.41 Pk 31.9 -24.5 50.81 - - 74 -23.19 46 112 H
3 *2.39 30.71 |VITR 32.1 -24.5 38.31 54 -15.69 - - 46 112 H
4 *2.39 30.91 |VITR 32.1 -24.5 38.51 54 -15.49 - - 46 112 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

! ZL:UL Marrisville - North Chamber 6 Mar 2817 23:88:33
Restricted Bandedge
Project Number: 116082267
115 Client: Bose
Config: DP1-AB97
Mode: CFSK 2482MH=
185 Tested by: Mark Learner
gl:
8:
§ . Peak Limit (dBulU/m>
.
55 Averoge Limit CdBul/m)
2
% b
45
B
an
35
2.3 T8 5MHz/ Z415
Frequency (GHz)
Range (G2 RBU/UBW Ref/Ptin  Del/fvg Tupe Sucep Pla  #oupe/Mods  Label Range (GHz) REW/UBH Ref/Atin  Det/Avg Type Sueep Pls  ¥5ups/Mode Label
Low Channel Bandedge - U.TST Rev 9.5 26 Oct 2816
Meter AF  |ampicbi| €| Average PK
Marker F"zg‘l‘_lez';cy Reading| Det | AT0072 | Fitr/Pad Rea‘:ing Limit M(Z'g)'" '?:aB':\';;::;t Margin ‘};‘;“;)h H(‘Z'r?")“ Polarity
(dBuv) (@Bm) | (dB) | oy (ABUVI) (dB)
1 *2.39 40.52 Pk 32.1 -24.5 48.12 - - 74 -25.88 290 124 \
2 *2.381 42.66 Pk 32 -24.5 50.16 - - 74 -23.84 290 124 \
3 *2.39 30.94 |VITR| 321 -24.5 38.54 54 -15.46 - - 290 124 \
4 *2.39 31.02 |[VITR| 321 -24.5 38.62 54 -15.38 - - 290 124 \

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

V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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DATE: MARCH 25, 2017

IC: 3232A-425948

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

! ZI:UL Morrisville —= Narth Chamber 7 Mar 2817 09:43:44
Restricted Bandedge
Project Number: 116082267
115
Client: Bose
Config: DP1-AB97
Mode: GFSK 2488MH=z
o5 Tested by: John Monser
gl: /\
8|: /«
‘e
> ﬂ Peak Limit (dBulU/im3
S .
g /‘// \\
o
5
//J \\ Averoge Limit CdBUU/m)
55
m M/ \MSM ki n adbld dodbnkl o Ll TRV R NS NTEENE T bbb bbb kb b o
b VS B
3|:
2.46 18.3 2.563
Frequency (GHz)
Range (6 REW/UB Ref/Mtin  Dot/fvg Tups Sacep Pls  Fwpo/liods Label Range GGtz REU/UBH Ref/Attn  Det/fvg Tupe Susep Pls ¥oups/iiods Label
1'2.462.563  IMCBdB)/3M  187/18 PERK/Pur Avg(RHS)  ZEnsectAutc) 883D MAXH Horizontal| 2:2.46-2.563  IHC-6dB)/368  107/IB  PEAK/Fur Avg(RNS) 1.2sec(huto) SBBB BA/NAXH  Horizontal -
High Channel Bandedge - H.TST Rev 9.5 26 Oct 2816

Frequency | _Meter AF ATo072|AMP/CbV|Corrected| Average |, . lpeoi | imit| PK Margin | Azimuth |Height )
Marker (GHz) Reading (dB/m) Fltr/Pad | Reading Limit (dB) | (dBuV/m) (dB) (Degs) | (cm) Polarity
(dBuV) (dB) |(dBuV/m) |(dBuVim)
1 *2.484 | 41.83 323 243 | 49.83 : : 74 2417 266 | 268 H
3 *2484 | 3214 |VATR| 323 243 | 40.14 54 |-13.86 : : 266 | 268 H
7 *2.484 32 |VITR| 323 243 40 54 4 : : 266 | 268 H
2 2.551 43.79 323 244 | 51.69 ; ; 74 22.31 266 | 268 H

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

Pk - Peak detector

V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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DATE: MARCH 25, 2017
IC: 3232A-425948

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

WZKUL Morrisville —= Narth Chamber 6 Mar 2817 23:21:43
Restricted Bandedge
Project Number: 116082267
115 Clitnt: Bose
Config: DP1-AB97
Mode: GFSK 2488MH=z
185 Tested by: Mark Learner
gl:
8!:
E Peak Limit (dBulU/im3
2 s
°
55 Averoge Limit CdBUU/m)
=]
45 3
35
2.46 9. 3MA=z/ 2.563
Frequency (GHz)
Range (6Hz) REW/VBU Ref/ftin  Det/fvg Tuype Suep Fis  #5ups/Mods  Label Fonge (GHz) RBW/VBU Ref/Atin  Det/fvg Typs Sueep Ple #5ups/Mods Label
High Channel Bandedge - U.TST Rev 9.5 26 Oct 20816
Meter AF Amp/Cbl/ |Corrected | Average . L PK . .
Marker F"zg‘l‘_lez';cy Reading| Det | AT0072 | Fitr/Pad | Reading | Limit M(Z'g)'" '?:aB':\';;::;t Margin ‘:IZJ';"“;)“ H(‘Z'g')“ Polarity
(dBuVv) (dB/m) | (dB) | (dBuV/m) | (dBuV/m) (dB) 9
1 *2.484 43.79 Pk 32.3 -24.3 51.79 - - 74 -22.21 139 173 \%
2 *2.484 4418 Pk 32.3 -24.3 52.18 - - 74 -21.82 139 173 \%
3 *2.484 33.63 |VITR| 32.3 -24.3 41.63 54 -12.37 - - 139 173 \%
4 *2.484 33.67 |VITR| 32.3 -24.3 41.67 54 -12.33 - - 139 173 \%

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

! 1:UL Morrisville —= Narth Chamber 7 Mar 2817 13:37:27
Radioted Emissions 3-Meters
165 Erod B e
Config: DF1-ABI7
Mode: GFSK 2482MH=z
g5 Tested by: John Manser
85
Peak Limit (dBulU/m)
75
2 fvg Limit CdBul/m)
55
45 e
35 o GRS e
2!:
I 1z 18
Frequency (GHz>
Range (6Hz) REL/VBY Ref/Attn  Det/fAvg Tupe Sueep Fts  #Sups/Mode  Lobel Ronge (6Hz) REU/VBU Ref/Attn  Det/fvg Type Sueep Pts #5ups/Mode Label
1:1-3 1MC-6dB) /30k 187/18 FEAK/Pur AvgRMI)  T7meecCAuto) 6O MAXH Horizontal| 3:3-18 1MC-6dB2/ 38k a7/a PEAK/Pur Avg(RMI)  S7dnsectAutol 18k MAXH Horizontal
FCC Part15C 2. 4GHz RSE.TST Rev 8.5 26 Oct 2016
Frequency | M oter AF AT0072 |[AMP/CbliCorrected| )\ ) i it | Margin |Peak Limit| .. "X | Azimuth | Height )
Marker (GHz) Reading| Det (dB/m) [Fltr/Pad | Reading (dBuvim)| (dB) | (dBuVim) Margin (Degs) (cm) Polarity
(dBuV) (dB) | (dBuV/m) (dB) 9
1 *1.528 37.13 |PK-U 27.9 -24.8 40.23 - - 74 -33.77 11 304 H
*1.529 24.46 |VAITR 27.9 -24.8 27.56 54 -26.44 - - 11 304 H
5 *4.804 48.69 | PK-U 34 -31.7 50.99 - - 74 -23.01 189 102 H
*4.804 43.56 |V1TR 34 -31.7 45.86 54 -8.14 - - 189 102 H
6 *4.804 48.88 | PK-U 34 -31.7 51.18 - - 74 -22.82 179 128 \Y
*4.804 44.21 |VITR 34 -31.7 46.51 54 -7.49 - - 179 128 \Y
2 1.897 35.2 Pk 31.1 -24.4 41.9 - - - - 0-360 199 \Y
3 1.908 34.36 | Pk 31.2 -24.5 41.06 - - - - 0-360 199 \Y
4 2.506 35 Pk 32.3 -24.4 42.9 - - - - 0-360 199 \Y
7 7.205 37.4 Pk 35.6 -30.4 42.6 - - - - 0-360 199 H
8 7.206 38.19 | Pk 35.6 -30.4 43.39 - - - - 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, RMS Average where: Ton is packet duration
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

MID CHANNEL

H:UL Morrisville —= Narth Chamber 7 Mar 2817 t4:82:42
Rodioted Emissions 3-Meters
185 i Barerr e
Config: DF1-ABI7
Mode: GFSK 2441MHz
g5 Tested by: John Manser
G5
Peck Limit (dBul/m)
75
3 e
2 fvg Limit CdBul/m)
55
- g
35 i "“;Vf‘ b Y i \ bl ‘j‘m‘_f'j‘j‘\“,' ot
251 '
1 6 8
Freguency (GHz)
Range (6Hz) REW/VBY Ref/Attn  Det/fvg Type Sueep Pts  #5wps/Mode Lobel Renge (6Hz) REU/VBU Ref/ftin  Det/fvg Type Sweep Pts  #oups/ode Label
11-3 1MC-6dB1/ 3Bk 187/18 FEAK/Pur AvgRMI)  T7meecCAuto) 6O MAXH Horizontal| 3:3-18 1MC-6dB1/38k 87/8 PEAK/Pur Avg(RMI)  S7dnsectAutol 18k MAXH Horizontal
FCC Part15C 2. 4GHz RSE.TST Rev 8.5 26 Oct 2016
Frequency Met?r AF Amp/Cbl/ Corre(.:ted Avg Limit| Margin | Peak Limit PK. Azimuth| Height .
Marker (GHz) Reading | Det | AT0072 | Fitr/Pad | Reading (dBuvim)| (dB) | (dBuV/m) Margin (Degs) (cm) Polarity
(dBuV) (dB/m) (dB) (dBuV/m) (dB) 9
1 *1.451 35.55 PK-U 28.3 -25.1 38.75 - - 74 -35.25 207 322 H
*1.451 2432 |VITR 28.3 -25.1 27.52 54 -26.48 - - 207 322 H
3 *2.734 37.22 PK-U 32.2 -24 45.42 - - 74 -28.58 64 159 H
*2.732 2553 |VITR 32.2 -24 33.73 54 -20.27 - - 64 159 H
4 *4.882 471 PK-U 34.1 -31.6 49.6 - - 74 -24.4 193 106 H
*4.882 4261 |VITR 34.1 -31.6 45.11 54 -8.89 - - 193 106 H
6 *7.323 40.68 PK-U 35.5 -29.5 46.68 - - 74 -27.32 38 184 H
*7.323 3279 |VITR 35.5 -29.5 38.79 54 -15.21 - - 38 184 H
5 *4.882 47.32 PK-U 34.1 -31.6 49.82 - - 74 -24.18 189 222 \
*4.882 43.27 |VITR 34.1 -31.6 45.77 54 -8.23 - - 189 222 \
7 *7.323 40.73 PK-U 35.5 -29.5 46.73 - - 74 -27.27 80 316 \
*7.323 3226 |VITR 35.5 -29.5 38.26 54 -15.74 - - 80 316 \
2 1.972 31.77 Pk 31.6 -24.5 38.87 - - - - 0-360 199 H

* - 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

Page 71 of 86

UL LLC

12 Laboratory Dr., RTP, NC 27709

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




REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

HIGH CHANNEL

I

UL Morrisville - Narth Chamber

7 Mar 2817

15:34: 308

Project Number: 11

682267

Rodiated Emissions 3-Meters

1685 Client: Bose
Config: DF1-ABI7
Mode: GFSK 248BMHz
a5 Tested by: John Manser
.
Peak Limit (dBulU/m)
75
3 s
2 fvg Limit CdBul/m)
55
45 i
2
il
1 Iz 8
Freguency (GHz>
Range (6z) RBU/UB Ref/Atin  Det/Avg Tupe Sueep Pts Fups/Mode Label Ronge (GHz) REU/UBU Ref/Attn  Det/Avg Tupe Sueep Pts  #oups/Mode  Label
1:1-3 1MC-6dB) /30k 187/18 FEAK/Pur AvgRMI)  T7meecCAuto) 6O MAXH Horizontal| 3:3-18 1MC-6dB2/ 38k a7/a PEAK/Pur Avg(RMI)  S7dnsectAutol 18k MAXH Horizontal
FCC Part15C 2. 4GHz RSE.TST Rev 8.5 26 Oct 2016
Frequency | _Meter AF AT0072 |[AMP/CBliCorrected| )\ ) i it | Margin |Peak Limit| .. "X | Azimuth | Height )
Marker (GHz) Reading | Det (dB/m) [Fltr/Pad | Reading (dBuVim)| (dB) | (dBuVim) Margin (Degs) (cm) Polarity
(dBuV) (dB) | (dBuV/m) (dB) 9
1 *1.398 35.44 |PK-U 28.9 -25.3 39.04 - - 74 -34.96 250 223 H
*1.397 241 V1TR 28.9 -25.3 27.7 54 -26.3 - - 250 223 H
3 *4.96 47.05 |[PK-U 34.2 -32.5 48.75 - - 74 -25.25 202 216 H
*4.96 4261 |VITR 34.2 -32.5 44 .31 54 -9.69 - - 202 216 H
5 *7.439 39.42 |PK-U 35.5 -29.5 45.42 - - 74 -28.58 185 205 H
*7.44 30.2 |[VITR 35.5 -29.5 36.2 54 -17.8 - - 185 205 H
4 *4.96 48.11 |PK-U 34.2 -32.5 49.81 - - 74 -24.19 188 206 \%
*4.96 43.92 |V1TR 34.2 -32.5 45.62 54 -8.38 - - 188 206 \%
6 *7.44 41.64 |PK-U 35.5 -29.5 47.64 - - 74 -26.36 257 198 \%
*7.44 33.05 |VITR 35.5 -29.5 39.05 54 -14.95 - - 257 198 \%
2 1.904 31.81 Pk 31.1 -24.4 38.51 - - - - 0-360 199 H

* - 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: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

CdBul/m)

1ZI:UL Morrisville —= Narth Chamber 7 Mar 2817 18:39:19
Restricted Bandedge
= Project Number: 116082267
1 Client: Bose
Config: DP1-AB97
Mode: BPSK 24B2MHz
o5 Tested by: John Manser
g5 Al
85 / \
75 Peak Limit (dBulU/md \
s / “
55 Averoge Limit CdBul/m) /7 \
- R
Lo L b MR l_xwﬁwﬂuuwawh. | A i I YW WY TR TIPEITRRRo|
45 W A
43 j
35
2.31 189.5MHz/ 2.415
Frequency (GHz)
Range (6Hz) REW/UEN Rof/Attn  Det/fvg Tuype Sucep Pla  #ups/Mode Label Ronge (6Hz) REW/UBU Ref/Min  Det/Avg Tupe Sueep Pl *oups/Mode Label
1:2.31-2.415 HC-6dB)/3M 18718 PEAK/Pur Avg(RHS)  2BmsectAuto) 8000  MACH Horizontal| 2:2.31-2.415 MC-6d87/366  17/18  PEAK/Pur Avg(RS) |.2sec(uto) SBE8  BA/NAXH  Horizomtal -

ow Channel Bondedge —

H.TST

Rev 9.5 26 Dot 2816

Frequency Meter AF Amp/Cbl/ | Corrected | Average Margin Peak PK Azimuth|Height
Marker (GHz) Reading | Det | AT0072 | Fltr/Pad | Reading Limit (dB) Limit |Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dB) (dBuV/m) ((dBuV/m) (dBuV/m)| (dB)
1 *2.39 41.73 Pk 32.1 -24.5 49.33 - - 74 -24.67 40 109 H
2 *2.357 42.96 Pk 31.8 -24.6 50.16 - - 74 -23.84 40 109 H
3 *2.39 30.79 |VITR| 321 -24.5 38.39 54 -15.61 - - 40 109 H
4 *2.389 30.97 |VITR| 321 -24.5 38.57 54 -15.43 - - 40 109 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

WZKUL Morrisville —= Narth Chamber 7 Mar 2817 18:54:37
Restricted Bandedge
Project Number: 116082267
115 Clitnt: Bose
Config: DP1-AB97
Mode: 8PSK 24B2MH=z
165 Tested by: John Manser
gl:
8!:
§ . Peak Limit (dBulU/m>
E
55 Averoge Limit CdBul/m)
2
o
45
i
@
35
2.31 3. 5MA=z/ 2,415
Frequency (GHz)
Range (6Hz) REW/VBU Ref/ftin  Det/fvg Tuype Suep Fis  #5ups/Mods  Label Fonge (GHz) RBW/VBU Ref/Atin  Det/fvg Typs Sueep Ple #5ups/Mods Label
Low Channel Bandedge - U.TST Rev 9.5 26 Oct 20816
Meter AF  |Amp/Cbl/| Corrected | Average . Peak PK . .
Marker F"zg‘l‘_lez';cy Reading | Det | AT0072 | Fitr/Pad | Reading | Limit M(Z'g)'" Limit | Margin A(;';"“st)h H(‘Z'g')“ Polarity
(dBuVv) (dB/m) | (dB) | (dBuV/m) |(dBuV/m) (dBuV/m)| (dB) 9
1 *2.39 40.67 Pk 32.1 -24.5 48.27 - - 74 -25.73 288 146 Vv
2 *2.388 42.85 Pk 32.1 -24.5 50.45 - - 74 -23.55 288 146 Vv
3 *2.39 30.92 |VITR| 32.1 -24.5 38.52 54 -15.48 - - 288 146 Vv
4 *2.39 31.08 |VITR| 32.1 -24.5 38.68 54 -15.32 - - 288 146 Vv

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

1ZI:UL Morrisville —= Narth Chamber 7 Mar 2817 18:86: 48
Restricted Bandedge
Project Number: 116082267
115
Client: Bose
Config: DP1-AB97
Mode: 8PSK 2488MH=z
o5 Tested by: John Monser
gl:
8|: /
‘e
> /f \\ Peak Limit (dBulU/im3
S .
s // \\
o
5
// \\ Averoge Limit CdBUU/m)
55
" ,I TR TN bbb st it it [ kil i
/ \ uu\m Lo | uw o " L & Jil b ot L il 1WA1 I
- J R
3|:
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Range (6 REW/UB Ref/Mtin  Dot/fvg Tups Sacep Pls  Fwpo/liods Label Range GGtz REU/UBH Ref/Attn  Det/fvg Tupe Susep Pls ¥oups/iiods Label
1'2.462.563  IMCBdB)/3M  187/18 PERK/Pur Avg(RHS)  ZEnsectAutc) 883D MAXH Horizontal| 2:2.46-2.563  IHC-6dB)/368  107/IB  PEAK/Fur Avg(RNS) 1.2sec(huto) SBBB BA/NAXH  Horizontal -
High Channel Bandedge - H.TST Rev 9.5 26 Oct 2816

Meter AF Amp/Cbl/| Corrected | Average . . PK . .
Marker | "e9UeNCY | poading| Det | AT0072 Flt:)lPad Reading Limi? Margin Peak Limit\ . |Azimuth Height |, | ..
(GHz) 1" 4Buv) (@B/m) | (dB) | (dBuV/im) | (dBuvim) | (4B) | (@BuVIm) = qpy | (Degs) | (cm)
1 *2484 | 436 | Pk | 323 | 243 516 : : 74 224 | 264 | 271 H
3 *2484 | 3234 |VITR| 323 | 243 4034 54 |-13.66 : : 264 | 271 H
7 *2484 | 3235 |VATR| 323 | 243 40.35 54 |-13.65 : : 264 | 271 H
2 2505 | 4368 | Pk | 323 | 243 51.68 : : 74 | 2232 | 2064 | 271 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, RMS Average where: Ton is packet duration
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REPORT NO: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

WZKUL Morrisville —= Narth Chamber 7 Mar 2817 18:19:34
Restricted Bandedge
Project Number: 116082267
115 Clitnt: Bose
Config: DP1-AB97
Mode: 8PSK 2488MH=z
185 Tested by: John Manser
gl:
8!:
E Peak Limit (dBulU/im3
2 s
°
55 Averoge Limit CdBUU/m)
45 3
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REW/VBU Ref/ftin  Det/fvg Tuype Suep Fis  #5ups/Mods  Label Fonge (GHz) RBW/VBU Ref/Atin  Det/fvg Typs Sueep Ple #5ups/Mods Label
High Channel Bandedge - U.TST Rev 9.5 26 Oct 20816
Meter AF Amp/Cbl/|Corrected| Average . L PK . .
Marker F"zg‘l‘_lez';cy Reading| Det | AT0072 | Fitr/Pad | Reading | Limit M(Z'g)'" '?:aB':\';;::;t Margin A(;';"“st)h H(‘Z'g')“ Polarity
(dBuVv) (dB/m) | (dB) |(dBuV/m)|(dBuV/m) (dB) 9
1 *2.484 45.51 Pk 32.3 -24.3 53.51 - - 74 -20.49 7 214 Vv
2 *2.484 449 Pk 32.3 -24.3 52.9 - - 74 -21.1 7 214 Vv
3 *2.484 33.96 [VITR| 32.3 -24.3 41.96 54 -12.04 - - 7 214 Vv
4 *2.484 33.96 [VITR| 32.3 -24.3 41.96 54 -12.04 - - 7 214 Vv

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

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

Page 76 of 86

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: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

H:UL Morrisville —= Narth Chamber 7 Mar 2817 f1:28:18
Radioted Emissions 3-Meters
185 EoL e 167
Config: DF1-ABI7
Mode: 8FSK 2482MH=z
g5 Tested by: John Manser
g5
Peak Limit (dBulU/m)
75
2 fvg Limit CdBul/m)
=5 ‘
\
45 e
35
251
1 L] k]
Frequency (GHz>
Range (6z) RBU/UB Ref/Atin  Det/Avg Tupe Sueep Pts Fups/Mode Label Ronge (GHz) REU/UBU Ref/Attn  Det/Avg Tupe Sueep Pts  #oups/Mode  Label
1:1-3 1MC-6dB) /30k 187/18 FEAK/Pur AvgRMI)  T7meecCAuto) 6O MAXH Horizontal| 3:3-18 1MC-6dB2/ 38k a7/a PEAK/Pur Avg(RMI)  S7dnsectAutol 18k MAXH Horizontal
FCC Part15C 2. 4GHz RSE.TST Rev 8.5 26 Oct 2016
Correcte
Avg Peak
Frequen| Meter AF  |Amp/Cbl d L . s PK . .
Marker | oy |Reading| Det |AT0072 |/Fitr/Pad|Reading| d';l':‘\;;‘m M(ZE)'" ( d';l':‘\;;‘m Margin ‘:;‘;"“st)h H(‘Z'z')‘t Polarity
(GHz) | (dBuV) (dB/m) | (dB) |(dBuV/m T \ (dB) 9
)
1 *1.381 35.73 PK-U 28.9 -25.4 39.23 - - 74 -34.77 226 170 H
*1.379 | 24.37 V1TR 28.9 -25.4 27.87 54 -26.13 - - 226 170 H
6 *4.804 | 44.59 PK-U 34 -31.7 46.89 - - 74 -27.11 277 118 H
*4.804 | 36.21 V1TR 34 -31.7 38.51 54 -15.49 - - 277 118 H
7 *4.804 | 47.06 PK-U 34 -31.8 49.26 - - 74 -24.74 173 102 \%
*4.804 | 39.97 V1TR 34 -31.7 42.27 54 -11.73 - - 173 102 \%
5 2.975 33.13 Pk 32.5 -23.2 42.43 - - - - 0-360 199 H
2 1.896 33.2 Pk 31.1 -24.4 39.9 - - - - 0-360 102 \%
3 1.908 38.31 Pk 31.2 -24.5 45.01 - - - - 0-360 199 \%
4 2.506 33.68 Pk 32.3 -24.4 41.58 - - - - 0-360 199 \%

* - 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: R11602267-E2
FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

MID CHANNEL

1

UL Morrisville - Narth Chamber

7 Mar 2817 11

52:55

185

g5

85

Project Number: 11
Client: Bose
Config: DF1-ABI7
Mode
Tested by: John Manser

8FSK 244 1MHz

682267

Rodiated Emissions 3-Meters

75

Peak Limit (dBulU/m)

CdBul/m3
m
Jl

55

Avg Limit CdBul/m)

1 6 8
Frequency (GHz)
e @2 e AT B ran e e W Nt D30T e G R R Siteuie T e ental
FCC Part15C 2. 4GHz RSE.TST Rev 8.5 26 Oct 2016
Frequen | Meter AF  |Ampicby|COrTecte|  Ava | Peak | py . .
. d Limit | Margin Limit . | Azimuth | Height .
Marker cy Reading Det AT0072 | Fltr/Pad Reading |(dBuV/im| (dB) |(dBuV/m Margin (Degs) (cm) Polarity
(GHz) | (dBuV) (dB/m) (dB) (dBuV/m) ) ) (dB)
5 *4.882 | 43.75 PK-U 34.1 -31.6 46.25 - - 74 -27.75 192 195 H
*4.882 | 35.83 VTR 34.1 -31.6 38.33 54 -15.67 - - 192 195 H
1 *1.484 | 36.19 PK-U 28 -24.9 39.29 - - 74 -34.71 92 190 \
*1.485 | 24.45 VTR 28 -24.9 27.55 54 -26.45 - - 92 190 \
4 *2.682 | 37.66 PK-U 324 -24.1 45.96 - - 74 -28.04 329 275 \
*2.682 | 25.98 VTR 324 -24.1 34.28 54 -19.72 - - 329 275 \
6 *4.882 44.3 PK-U 34.1 -31.6 46.8 - - 74 -27.2 200 195 \
*4.882 | 36.04 VATR 34.1 -31.6 38.54 54 -15.46 - - 200 195 \
2 1.897 37.39 Pk 31.1 -24.4 44.09 - - - - 0-360 199 \
3 1.907 38.34 Pk 31.2 -24.5 45.04 - - - - 0-360 102 \

* - 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: R11602267-E2

FCC ID: A94425948

DATE: MARCH 25, 2017
IC: 3232A-425948

HIGH CHANNEL

1

UL Morrisville - Narth Chamber

7 Mar 28

17 12:35:55

185

g5

85

Project Number: |
Client: Bose
Config: DP1-ABI7
Mode :~BPSK 24BBMHz
Tested by: John Manser

682267

Rodiated Emissions 3-Meters

75

Peak Limit (dBulU/m)

CdBul/m3
m
Jl

55

Avg Limit CdBul/m)

e

1 8 18
Frequency (GHz)
T O T R R Thetuto s M Hkortal| R8T MBI G0 PR he STt B B oraental
FCC Parti5C 2.4GHz RSE.TST Rev 9.5 26 Oct 2816
Meter AF Amp/Cbl|Corrected . . . PK . .
Marker | 9UeNY |poading| Det | AT0072 IFItSPad Reading [A\V9 Limit| Margin Peak Limit| . | Azimuth | Height | .
(L @Bim) | (dB) | @Buvimy |(@BUVIM)| (@B) | (@Buvim) | TAEE | (Degs) | (cm)

6 *4.96 | 4359 | PKU | 342 | 325 | 4529 : : 74 2871 | 199 181 H
*4.96 | 35.76 | VATR | 342 | 325 | 37.46 54 | 1654 : : 199 181 H
1 *1364 | 3627 | PKU | 289 | 254 | 39.77 : : 74 3423 | 181 119 v
*1365 | 2479 | VITR | 289 | 254 | 28.29 54 | -25.71 : : 181 119 v
7 *4.961 | 4517 | PKU | 342 | 325 | 46.87 : : 74 2713 | 188 215 Vv
*4.96 | 3822 | VITR | 342 | 325 | 39.92 54 | -14.08 : : 188 215 Vv
3 1897 | 31.98 | Pk | 31.1 | 244 | 3868 : : : : 0360 | 102 H
5 2981 | 33.04 | Pk | 325 | 232 | 4234 : : : : 0360 | 199 H
2 1896 | 3482 | Pk | 311 | 244 | 4152 : : : : 0360 | 200 Vv
7 1909 | 37.73 | Pk | 312 | 245 | 4443 : : : : 0360 | 200 Vv

* - 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: R11602267-E2 DATE: MARCH 25, 2017
FCC ID: A94425948 IC: 3232A-425948

9.3. WORST-CASE BELOW 1 GHz
SPURIOUS EMISSIONS 9kHz 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 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.

13[ZUL Marrisville - South Chamber 18 Mar 2817 11:57:52
~ . .
\ RF Emissions
Project Number: 11682267
s Client:Bose
T Config:DP1-ABD7
i Mode: lorse Cose
196 Tested byiBrion Kiswra/Jeffrey Cabrera
\\
94
¢
[ 82
8
2
< L FGC 15.2089 i(prio jected i fo 3m)
5
p 7[31 L
ER Y
E] T
z °8 Lt P 5
K ikl o 2
™ E
T N
46 T :
e T, iy
ot g
W
Wika g, n
24 T
Wik
ko | 3
o \,“w:«‘h;‘ mn‘uﬁah‘ s L 0
27 e
. 0E81 . 1 18
Frequency (MHz)
Range (HHZ) REl/UBl Ref/Attn  Det/Avg Type Sues Pie  #5ups/fode  Label Range (PHZ) REU/UB Ref/Attn  Det/Avg Tuype Sueep Pte  #aups/ode  Labal |
1:.609- .15 BBC-EdBI/3k  E1/18 PEAK/VBIt hvg G15msec(futo) 5000 HAKH Bdag 3151
2:.15-38 Sk(-6B)/1BBk  §7/1B  PEAK/Uslt fvg 815nsec(futo) 5000 HAWH Bdeg .15 ‘

Frequency | _Meter AT0079 AF Corrected FCC15.209 | 1 rgin | Azimuth
Marker (MHz) Reading | Det (dB/m) Cbl (dB) Reading (projected to (dB) (Degs)
(dBuV) dB(uVolts/meter) 3m) 9
1 .00936 45.44 Pk 19 1 64.54 128.18 -63.64 0-360
4 .01166 45.6 Pk 17.6 1 63.3 126.27 -62.97 0-360
2 17986 44.15 Pk 10.7 A1 54.95 102.51 -47.56 0-360
5 .27539 42.38 Pk 10.6 A1 53.08 98.81 -45.73 0-360
3 8.34818 15.88 Pk 10.6 5 26.98 69.54 -42.56 0-360
6 28.64361 14.55 Pk 8.3 9 23.75 69.54 -45.79 0-360
Pk - Peak detector
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DATE: MARCH 25, 2017
IC: 3232A-425948

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

g5l Harrizy (le — Sacth Chamber 5 Mer 2817 0928 38
- : Rephiakie Enias iots = 3 Mahers
55 ETT; :lbcr 1| 1682257
Canf DP1-AB97
Made : Worse Case
75! Tasted byi3rion Kisw-a/ Jeffrey Cebrers
o 2L
‘:\j 45 GF Rt "Lji",‘ FHiF
e
] (W\,.\ 23
ey, i ! ;
L T .L Sty
a4 TEH TAR3
Frequancy CFHz)
FCC Part |SC 33-¢B03KH=. 75T Rev 8.5 26 Oct 2316
Frequency| _Meter AT0074 AF | Ampicbl | SOt | opi | imit |Margin|Azimuth| Height )
Marker (MHz) Reading | Det (dB/m) (dB) Reading (dBuV/m) (dB) | (Degs) (cm) Polarity
(dBuV) (dBuV/m) 9
3 |*164.0074| 3487 | Qp 16.7 305 21.07 4352 | 2245 326 196 H
4 |*168.0008| 357 | Qp 16.4 304 217 4352 | 21.82| 164 153 H
5 |*171.9971| 32.04 | Qp 16.1 304 17.74 4352 | 25.78 | 151 154 H
10 |*164.0115| 28.82 | Qp 16.7 305 15.02 4352 | 285 | 40 113 Vv
11 |*168.0085| 31.05 | Qp 16.4 304 17.05 4352 | 26.47| 228 102 v
12 |[*172.0006| 27.45 | Qp 16.1 304 13.15 4352 | 3037 | 37 132 Vv
13 |*328.0027| 38.35 | Qp 18.7 295 27.55 4602 | -18.47| 150 163 Vv
8 | 30.9352 | 28.85 | Pk 253 318 22.35 40 17.65| 0360 | 102 v
T | 33.0183 | 29.25 | Pk 238 318 21.25 40 18.75 | 0360 | 199 H
9 | 60.3103 | 29.73 | Pk 1.9 314 10.23 40 29.77 | 0360 | 102 Vv
2 | 60.6929 | 3152 | Pk 1.9 314 12.02 40 27.98 | 0360 | 199 H
6 | 4750350 | 3421 | Pk 22 289 27.31 4602 | -18.71 | 0360 | 198 H
14 | 6200546 | 34.36 | Pk 236 286 29.36 4602 | -16.66 | 0360 | 102 v
7 | 6719613 | 35.08 | Pk 244 284 31.08 4602 | -14.04 | 0360 | 102 H

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

Pk - Peak detector
Qp - Quasi-Peak detector
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