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REPORT NO: R11777487-E1 DATE: 2017-08-15

FCC ID: A94AP2 IC: 3232A-AP2
1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Bose Corporation
100 The Mountain
Framingham, MA 01701 USA
EUT DESCRIPTION: Wireless Headset
MODEL.: AP2
SERIAL NUMBER: Non-Serialized
DATE TESTED: 2017-06-28 to 2017-07-11
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
ISED CANADA RSS-247 Issue 2 Pass
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
For UL LLC By:

e

Jeffrey Moser
Operations Leader

Prepared By:

Brian Kiewra
Project Engineer

UL — Consumer Technology Division
Page
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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

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

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
XI Chamber NORTH
X] Chamber SOUTH

The onsite chambers are covered under Industry 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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FCC ID: A94AP2 IC: 3232A-AP2

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:

Required b
PARAMETER UNCERTAINTY sta?1 dard y
Occupied Channel Bandwidth 2.00% 15 %
RF output power, conducted 1.3dB +1,5dB
Power Spectral Density, conducted 2.47 dB +3 dB
Unwanted Emissions, conducted 2.94 dB +3 dB
All emissions, radiated 5.36 dB 16 dB
Temperature 2.26 °C 13 °C
Supply voltages 2.40% 3 %
Time 3.39% 15 %
Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

5. EQUIPMENT UNDER TEST
5.1. ESCRIPTION OF EUT
The EUT is a wireless headset.
5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 9.96 9.91
2402 - 2480 DQPSK 8.49 7.06
2402 - 2480 Enhanced 8PSK 8.79 7.57

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an antenna with a maximum gain of +2.9 dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was ver 1.1.9.424.
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.

5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emissions 1-18 GHz were performed with the EUT set to transmit on low, mid, and
high channels. Radiated emissions 9kHz — 1000MHz and 18-26 GHz 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,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

For Enhanced Data rate modes, 8DPSK is considered worst-case 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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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Lenovo T450s PC-0A2UQS 16/01 NA
Power Supply Lenovo ADLX65NLC2A 11S45N02592129743D21T NA
1/0 CABLES

1 Antenna 1 SMA RF <3m None
2 USB 1 pUSB USB <3m Used to configure EUT
TEST SETUP

The EUT is setup as a standalone device
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

SETUP DIAGRAM FOR TESTS

Conducted Setup

Spectrum Analyzer

Lapiop (AE)

Radiated Setup

3m Chamber

Antenna

Spectrum Analyzer
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DATE: 2017-08-15
IC: 3232A-AP2

REPORT NO: R11777487-E1
FCC ID: A94AP2

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.)
AT0079 Active Loop Antenna ETS-Lindgren 6502 2016-12-28 | 2017-12-31
1-18 GHz
Double-Ridged
AT0072 Waveguide Horn ETS Lindgren 3117 2017-04-05 | 2018-04-05
Antenna, 1 to 18 GHz
Gain-Loss Chains
N-SACot | Sainossstiing: 0.009- 1y, ) o Various 2016-10-04 | 2017-10-04
30MHz
N-SACQ3 | Saindossstring: 1- Various Various 2016-08-28 | 2017-08-28
18GHz
Receiver & Software
SA0027 Spectrum Analyzer Agilent N9030A 2017-03-16 | 2018-03-16
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 161024690 Environmental Meter | Fisher Scientific 15-077-963 2016-12-21 | 2018-12-21
Test Equipment Used - Wireless Conducted Measurement Equipment
EqUIIrI)Dment Description Manufacturer Model Number Last Cal. Next Cal.
Conducted Room 2
Agilent
SA0020 Spectrum Analyzer . E4446A 2017-04-25 | 2018-04-25
Technologies
PWMO005 RF Power Meter Keysight N1911A 2017-05-18 | 2018-05-18
Technologies
Peak and Avg Power Keysight
PWS005 Sensor, 50MHz to 6GHz Technologies E9323A 2017-05-18 | 2018-05-18
15557603 Temp/Humidity Sensor Fisher Scientific 14-650-118 2016-11-02 | 2018-11-02
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FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

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

Chamber)
Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences JB3 2017-06-15 | 2018-06-15
Antenna Corp.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2017-04-05 | 2018-04-05
Antenna, 1 to 18 GHz
18-40 GHz
AT0076 Horn Antenna, 18- ARA MWH-1826/B 2016-09-06 | 2017-09-06
26.5GHz
ATO077 Horn Antenna, 26-40GHZ ARA MWH-2640/B 2016-09-06 | 2017-09-06
Gain-Loss Chains
Gain-loss string: 30- . .
S-SAC02 1000MHz Various Various 2017-06-11 | 2018-06-11
s-sacos | S@indoss string: 1- Various Various 2016-08-28 | 2017-08-28
18GHz
Gain-loss string: 18- . .
S-SAC04 Various Various 2017-03-03 | 2018-03-03
40GHz
Receiver & Software
SA0025 Spectrum Analyzer Agilent NO030A 2017-04-10 | 2018-04-10
SA0026 (18- .
40GHz RSE) Spectrum Analyzer Agilent N9030A 2017-02-17 | 2018-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment
used
s/n 161024887 Environmental Meter Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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

Page 13 of 98

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: R11777487-E1

DATE: 2017-08-15

FCC ID: A94AP2 IC: 3232A-AP2
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)
GFSK 0.386 1.249 0.309 30.91% 5.10 2.590
8PSK 0.401 1.249 0.321 32.13% 4.93 2.492
TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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DATE: 2017-08-15
IC: 3232A-AP2

DUTY CYCLE PLOTS

DUTY CYCLE GFSK MODE

- Agilent 89:03:03 Jun 28, 2017

L | Measure

APw6.9(861417),49882,
Ref 28 dBm

#Atten 38 dB

a Mkrl

3861 ps
-8.144 dB

#Peak

3

Meas Off

Channel Power

Occupied BH

#PAvg

ACP

Center 2,441 000 GHz
Res BH 8 MHz

#YBH 58 MHz

Sweep 2.534 ms (3081 pts)

Marker Trace
1R (&)
1a (&)
3R (&)
3a [&h

H Axis

1.259 mg
386.1 p=
1.259 mg
1.249 mg

span B H2 Il w i carrier
Power

Amplitude
Power Stat
CCDF
More
1of 2

7.495 dBm
-6.14 dB
7.95 dBm
-8.51 dB

DUTY CYCLE 8PSK MODE
5 Agilent 89:48:05 Jun 28, 2817

APv6.3(061417),40882,
Ref 28 dBm

#Atten 30 4B

a Mkrl

481.3 ps

#Peak | |

3R

Log | "
18

i

dB/

Offst

11.3

dB

#PAvg

ACP

Center 2,441 @88 GHz
Res BH & MHz

#YBW 58 MHz

Span @ Hz

Sweep 3081 ms (3001 pts)

Markar Trace
1R (&)
la (&}
ElY (&)
Ja (&}

K Axis

1.256 ms
481.3 p=
1.256 ms
1.249 mg

Amplituda
£.79 dBm
-1.36 dB
£.79 dBm
-8.57 dB

Multi Carrier

Power Stat
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FCC ID: A94AP2 IC: 3232A-AP2

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 920.000 867.953
Middle 2441 852.000 838.9222
High 2480 892.000 849.0463

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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DATE: 2017-08-15
IC: 3232A-AP2

99% BANDWIDTH

99% BANDWIDTH LOW CH
5 Agilent 89:03:06 Jun 28, 2017

L

Measure

Ch Freq
Occupied Bandwidth

2,462 GHz

Trig Free

|Huerages: 20

Meas Off

| Channel Power

APw6.3(061417),40882,
Ref 28 dBm #Htten 30 dB

#Samp

Occupied BH

Log

1@

dB/

Offst

ACP

11.3

dB

Multi Carrier

Center 2,482 380 GHz
#Res BW 30 kHz

#YBH 91 kHz

Span & MHz
#3weep 100 ms (1001 prs)

Power

Occupied Bandwidth
867.9530 kHz

2.819 kHz
841.242 kHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
% dB

99.60 %
-28.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH MID CH
% Agilent 89:09:55 Jun 28, 2017

L

| Measure

Ch Freq 2.441 GHz

Occupied Bandwidth

Trig Free

|Hverages: 20

Meas Off

| Channel Power

APw6.9(961417),40882,
Ref 28 dBm #Htten 30 dB

#Samp

| Occupied BH

| ACP

Multi Carrier

Center 2,441 080 GHz
#Res BW 30 kHz #WBH 91

Span 2 MHz

kHz #3weep 100 ms (1001 pts)

Power

Occupied Bandwidth

838.9222 kHz

-9.799 kHz
844,712 kHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
% dB

99.00 %
-20.00 dB

Power Stat
CCDF

More
1of 2

Page 17 of 98

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: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

99% BANDWIDTH HIGH CH
s Agilent B9:13:27 Jun 28, 2617

L

Measure

Ch Freq
Occupied Bandwidth

2.48 GHz

Trig Free
[Averages: 28 | |

Meas Off

Channel Power

APw6.3(061417),40882,
Ref 28 dBm #Htten 30 dB

#Samp

Occupied BH

ACP

Multi Carrier

Center 2,450 080 GHz

#hes BH 30 kHz #YBH 91 kHz

Span 2 MHz
#3meep 108 ms (1001 pts)

Power

Occupied Bandwidth
849.0463 kHz

Transmit Freq Error  -6.282 kHz
% dB Bandwidth 865.859 kHz*

Occ BH % Pwr 99.00 %
®x dB -20.06 dB

Power Stat
CCDF

More
1of 2

20 dB BANDWIDTH

20 dB BANDWIDTH LOW CH
s Agilent 09:02:21 Jun 28, 2617

L

Measure

APvB.9(B61417),48882,
Ref 28 dBm #Atten 30 dB

a Mkrl 928 kHz
8.298 dB

#Peak
Log

18
dB/

Meas Off

Offst

Channel Power
‘ Occupied BH

Center 2.402 @08 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 prs)

ACP

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

20 dB BANDWIDTH MID CH
s Agilent 09:08:36 Jun 28, 2017

L

Measure

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

a Mkrl 852 kHz
-0.115 dB

#Peak

| Meas Off
Channel Power
| Occupied

BH
| ACP

Center 2.441 880 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1081 prs)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
I

20 dB BANDWIDTH HIGH CH
e Agilent B9:12:54 Jun 28, 2017

L

Measure

AFv6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

a Mkrl 8392 kHz
8.552 dB

Meas Off

#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More

Center 2,450 980 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1081 prs)

lof2
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.2.2. HOPPING FREQUENCY SEPARATION

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 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 =2 RBW. The sweep time is coupled.

RESULTS
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
s Agilent B9:27:00 Jun 28, 2617

L

Measure

Ref 38 dBm

APw6.3(061417),40882,

#Atten 40 dB

a Mkrl 1.008 MHz
-0.13 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,441 588 G
#Res BW 300 kHz

Hz

#WBW 910 kHz

Span 5 MHz
Sweep 1 ms (1081 prs)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Ch. A Ch. B Ch. 1to | Max. 20 | Margin
Ch. 2 dB BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 0.920 -0.080

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.2.3. NUMBER OF HOPPING CHANNELS

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

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels.The RBW is set to
30% of the channel spacing (approx. 300kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 20 Channels minimum declared.

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
j Agilent 10:24:41 Jun 28, 2017

L

Measure

APw6.9(861417),40882
Ref 36 dBm

Atten 38 dB

Meas Off

#Peak
Log

1a
dB/

Offst

Channel Power
‘ Occupied

BW
ACP

Center 2.448 @ GHz
#Res BH 1 MHz

#VBH 1 MHz

Span 188 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
I

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

3 Agilent 89:19:65 Jun 28, 2017

Measure

APw6.9(861417),48882
Ref 36 dBm

Atten 38 dB

#Peak
Log

1a
dB/

Dffst

Meas Off

Channel Power

Occupied BH

ACP

Center 2.415 8@ GHz
#Res BH 300 kHz

+YBH 308 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power

Power Stat
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)

3 Agilent 89:28:51 Jun 28, 2017

Measure

APw6.9(B514175,48882,
Ref 36 dBm

Atten 38 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2.445 @@ GHz
#Res BH 300 kHz

+YBH 308 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier

Power Stat

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

3 Agilent 89:23:12 Jun 28, 2017

Measure

APwv6.9(8614175,48882,
Ref 36 dBm

Atten 38 dB

#Peak
Log

1a
dB/

Dffst

Meas Off

Channel Power

‘ Occupied BH
A

Center 2.475 8@ GHz
#Res BH 300 kHz

+YBH 308 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

C
Multi Carrier
Power
Power Stat
CcCcD

F
e

P

Mor
1of 2
I
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT

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

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

TEST PROCEDURE

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

The average time of occupancy in the specified 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
DH1 0.3847 32 0.123 0.4 -0.277
DH3 1.636 16 0.262 0.4 -0.138
DH5 2.881 11 0.317 0.4 -0.083

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 0.3847 8 0.031 04 -0.369
DH3 1.636 4 0.065 04 -0.335
DH5 2.881 2.75 0.079 04 -0.321

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15

FCC ID: A94AP2 IC: 3232A-AP2
PULSE WIDTH - DH1
PULSE WIDTH — DH1
3 Aglent 11:27:12 Jun 28, 2017 L
APwE.9(061417),408582, a Mkrl 3847 ps
Ref 38 dBm #Atten 48 dB B.91 dB Meas Off
#Peak
Channel Power
Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.441 808 GHz Span @ Hz 1"‘;{3
Res BH 1 MHz #YBH 1 MHz Sweep 440 ps (8001 pts)
I I
NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1
NUMBER OF PULSES — DH1
w5 Agilent 89:34:51 Jun 28, 2017 Measure
APwE.9(061417),40882,
Ref 3@ dBm #Atten 40 dB Meas Off
#Peagk
Channel Power
Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.441 B0 GHz Span 8 Hz 1"‘;{3
Res BH 1 MHz #YBH 1 MHz Sweep 3,16 5 (1081 pts)
I I
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 11:35:35 Jun 28, 2017 L

APw6.3(061417),40882, a Mkrl  1.636 ms

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

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 800 GHz Span © Hz 1"‘0’{"2’

Res BH 1 MHz #YBH 1 MHz Sweep 1.8 ms (8001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES - DH3
4 Agilent 89:37:57 Jun 28, 2617 L

APvE.9(061417), 40852,
Ref 38 dBm #Atten 46 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 800 GHz Span © Hz 1"‘0’{"2’

Res BH 1 MHz #YBH 1 MHz Sweep 3,16 5 (1081 pts)
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REPORT NO: R11777487-E1

FCC ID: A94AP2

DATE: 2017-08-15

IC: 3232A-AP2

PULSE WIDTH — DH5

PULSE WIDTH — DH5
H Agilent 09:40:29 Jun 28, 2017

L

Measure

Ref 38 dBm

APw6.3(061417),40882,

#Atten 40 dB

a Mkrl

2.881 ms
8.81 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Res BH 1 MHz

Center 2.441 080 GHz
#BH 1 MHz

Span @ Hz

Sweep 3 ms (3001 ps)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
5 Agilent 09:40:57 Jun 28, 2017

Measure

Ref 38 dBm

APw6.3(061417),40882,

#Atten 40 dB

#Peak

Meas Off

Channel Power

Occupied BH

Res BH 1 MHz

Center 2.441 880 GHz
#BH 1 MHz

Span @ Hz

Sweep 3,16 5 (1081 pts)

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

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.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 8.02 2.90 30 -21.98
Middle 2441 9.96 2.90 30 -20.04
High 2480 8.64 2.90 30 -21.36

TEST INFORMATION
Date: 2017-07-05
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1

FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

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 11.31 dB (including 10 dB pad and 1.31 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 7.68
Middle 2441 9.73

High 2480 9.36
TEST INFORMATION
Date: 2017-07-05
Tester: Jeffrey Cabrera

Page 30 of 98

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: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
3 Agllent 09:04:02 Jun 28, 2017 L

APw6.3(061417),40882, Mkrl 2.482 145 GHz
Eefk2@ dBm #Htten 30 dB 6.45 dBm Meas Off
i

Channel Power

Occupied BH

ACP
#PAyvg

Center 2.400 800 GHz Span 15 MHz . .
#Res BH 100 kHz WIBH 300 Kz Sweep 1.467 ms (1001 proy || T c,fg[_j:ﬁ
Markar Trace Type ¥ Axiz Amplituda
1 1 Frag 2.482 145 GHz £.45 dEm
2 1y F 2,480 BAE GH -42.89 dB
1 FFEE 2.399 76@ GHZ -3z2.91 daﬂ PowercilbaFt

More
1of 2

LOW CHANNEL SPURIOUS
W Agilent 83:05:87 Jun 28, 2017 L | Measure

APw6.9(861417),48882, Mkrd 25.943 GHz
Ref 26 dBm #Atten 30 dB -38.113 dBm Meas Off
#Peak 1

Channel Power

4

Occupied BH

| ACP

Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kHz WEH 300 kHz  Sweep 2.482 5 (8192 pts) | Multi °§{,[J§;
Markar Trace ¥ Axiz Amplituda
1 1 2,482 GHz E.41 dEm
2 1 4,884 GH -52.84 dB |
3 1 7.286 EH; -48.15 dBm Powerc%tDaFt
4 1 25.943 GH=z -38.11 dBm
More
1of?2
I
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent B9:10:46 Jun 28, 2617

L

Measure

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

Mkrl 2.441 806 GHz
8.89 dBm

Meas Off

Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 080 GHz
#Res BW 100 kHz

#WBW 380 kHz

Span 15 MHz
Sweep 1.467 ms (1001 pts)

More
1of 2

MID CHANNEL SPURIOUS
s Agilent 09:11:59 Jun 28, 2017

L | Measure

APw6.3(861417),40882,

Mkrd 25.984 GHz

Ref 20 dBm

#Atten 30 dB

-38.424 dBm

Meas Off

#Peak 1

Channel Power

4

Occupied BH

| ACP

Center 13.815 GHz
#Res BW 100 kHz

#YBH 308 kHz

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

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

¥ Axis
2.441 GHz
4.882 GHz
7.323 GHz
25.984 GHz

Amplituda
8.27 dBm
-52.1E dBm
-47.52 dBm
-38.42 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
5 Agilent 89:14:30 Jun 28, 2017

L

Measure

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

Mkrl 2.479 825 GHz
7.72 dBm

Peak 1

Meas Off

Channel Power

Occupied BH

ACP

Center 2,483 580 GHz
#Res BW 100 kHz

#UBH 368 kHz

Span 15 MHz
Sweep 1,467 ms (1001 pts)

Marker Trace
1 (1
2 (&)
(1

Type
Freg
Freq
Freg

¥ RAxis
2.479 825 GHz
2.489 598 GH=z
2.483 568 GHz

Amplituda
.72 dBm
-49.51 dBm
-449.99 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

HIGH CHANNEL SPURIOUS
s Agilent 09:15:46 Jun 28, 2017

L

| Measure

APw6.3(861417),40882,
Ref 20 dBm

#Atten 30 dB

Mkrd 15.556 GHz
-39.193 dBm

#Peak 1

Meas Off

L*

Channel Power

Occupied BH

ACP

Center 13.815 GHz
#Res BW 100 kHz

#YBH 308 kHz

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

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

¥ Axis
2.488 GHz
4,968 GHz
7.448 GHz
15.556 GHz

Amplituda
6.42 dBm
-51.88 dBm
-48.21 dBm
-39.19 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
5 Agilent 9:29:08 Jun 28, 2017

L

Measure

APw6.3(061417),40882,
Ref 38 dBm

#Atten 40 dB

Mkrl 2.406 @06 GHz
8.35 dBm

Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,400 880 GHz
#Res BW 100 kHz

#UBH 368 kHz

Span 15 MHz
Sweep 1,467 ms (1001 pts)

Marker Trace
1 (1
2 (&)
(1

Type
Freg
Freq
Freg

¥ RAxis
2,486 BEB GHz
2,468 BEB GHz
2,488 BE8 GHz

Amplituda
8.35 dBm
-37.51 dBm
-37.51 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

HIGH BANDEDGE WITH HOPPING ON
5 Agilent 99:30:20 Jun 28, 2017

L

Measure

APw6.3(061417),40882,
Ref 38 dBm

#Atten 40 dB

Mkrl 2.478 846 GHz
8.23 dBm

Peak

Meas Off

1
Fa

Channel Power

Occupied BH

ACP

Center 2,483 580 GHz
#Res BW 100 kHz

#UBH 308 kHz

Span 15 MHz
Sweep 1,467 ms (1001 pts)

Marker Trace
1 (1
2 (1
(1

Type
Freg
Freg
Freg

# Axis
2.476 848 GHz
2.488 AEH GHz
2.483 5E8 GHz

Amplitude
8.25 dEm
-38.96 dBm
-48,24 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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DATE: 2017-08-15
IC: 3232A-AP2

REPORT NO: R11777487-E1
FCC ID: A94AP2

8.3. ENHANCED DATA RATE QPSK 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 = RBW. The sweep time is

coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1248 1149
Middle 2441 1230 1155
High 2480 1224 1155

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

99% BANDWIDTH

99% BANDWIDTH LOW CH

- Agilent 10:46:25 Jun 28, 20817

L

Measure

Ch Freq
Occupied Bandwidth

2.482 GHz Trig Free

|Huerages: 20

Meas Off

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

#Samp

Log

Channel Power

Occupied BH

1@

dB/

Offst

11.3

dB

Center 2,482 380 GHz
#Res BW 30 kHz

Span & MHz
#YBH 91 kHz #3weep 100 ms (1001 prs)

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
1.1489 MHz

Occ BH % Pwr
% dB

99.60 %
-28.00 dB

4.428 kHz
1.184 MHz*

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

99% BANDWIDTH MID CH

W Agilent 10:51:29  Jun 28, 2017

L

| Measure

Ch Freg
Occupied Bandwidth

2.441 GHz Trig Free

|Hverages: 20

Meas Off

APw6.9(961417),40882,
Ref 28 dBm

#Atten 30 dB

#Samp

Channel Power

| Occupied BH

"_'_'.'_'_.'.] Shank

Center 2,441 080 GHz
#Res BW 30 kHz

Span 5 MHz

#\BH 91 kHz #3weep 100 ms (1001 pts)

ACP

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
1.1545 MHz

Occ BH % Pwr
% dB

99.00 %
-20.00 dB

-13.614 kHz
1.281 MHz*

Power Stat
CCDF

More
1of 2
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

99% BANDWIDTH HIGH CH
s Agilent 10:54:51 Jun 28, 2617

L

Measure

Ch Freq
Occupied Bandwidth

2.48 GHz

Trig Free

|Huerages: 20

Meas Off

| Channel Power

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

#Samp

Occupied BH

ACP

} 1T—

Multi Carrier

Center 2,450 080 GHz
#Res BW 30 kHz

#YBH 91 kHz

#3meep 108 ms (1001 pts)

Spanl5 MHz

Power

Transmit Freq Error
% dB Banduidth

Occupied Bandwidth
1.1547 MHz

484,649 Hz
1.171 MHz*

Occ BH % Pwr

99.00 %

X dB -20.00 dB

Power Stat
CCDF

More
1of 2

20 dB BANDWIDTH

20 dB BANDWIDTH LOW CH

4 Agilent 18:45:33 Jun

28, 20817

L

Measure

APv6.9(8614175,48882,
Ref 26 dBm

#Atten 30 dB

a Mkrl 1.248 MHz
-6.335 dB

#Peak
Log

1@
dB/

Offst

Channel Power

Occupied BH

Meas Off

ACP

Center 2,482 888 GHz
#Res BH 22 kHz

#VBH 68 kHz

Span 2 MHz
Sweep 4 ms (1081 prs)

Multi Carrier

Power

Power Stat
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

20 dB BANDWIDTH MID CH
s Agilent 10:50:27 Jun 28, 2017

L

Measure

APw6.3(061417),40882,
Ref 28 dBm #Htten 30 dB

a Mkrl 1.230 MHz
8.655 dB

#Peak

Meas Off

Channel Power

Occupied BH

Center 2.441 880 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1081 prs)

AC

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

20 dB BANDWIDTH HIGH CH
- Agilent 10:53:56 Jun 28, 2017

L

Measure

AFv6.3(061417),40882,
Ref 28 dBm #Htten 30 dB

a Mkrl 1.224 MHz
-0.155 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Center 2,450 980 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1081 prs)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Page 39 of 98

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: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.3.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 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 300 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
5 Agilent 11:09:18 Jun 28, 2017 L

APvE.9(B614172,4B852, a Mkrl 1.008 MHz
Ref 38 dBm #Atten 48 dB -0.22 dB
#Peak
Log
18
dB/

Measure

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.441 500 GHz Span 5 MHz
#Res BH 306 kHz #BH 918 kHz Sweep 1 ms (1001 pts)

Ch. A Ch. B Ch. 1 to | Max. 20 |{2/3 20 dB| Margin
Ch. 2 dB BW BW
Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.248 0.832 -0.168

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx. 1.25
MHz). However, the output power is less than 125 mW and the channel separation is greater

than 2/3 the 20 dB bandwidth (approx. 832 kHz).

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.3.3. NUMBER OF HOPPING CHANNELS

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

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 20 Channels minimum declared.

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
5 Agilent 11:06:39 Jun 28, 2017 L

APvE.9(B614172,4B852,
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
18

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

Center 2.440 @ GHz Span 198 MHz
#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
# Agilent 11:00:41 Jun 28, 2017 Measure

APvE.9(061417),40582,

Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
18
4B/ Channel Power

Offst .

Occupied BH

ACP

Multi Carrier

Power Stat

More
Center 2,415 @0 GHz Span 30 MHz 1of 2

#Res BW 308 kHz #YBH 308 kHz Sweep 2@ ms (1081 prs)
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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

¥ Agilent 11:82:51 Jun 28, 2617 Measure

APwE.9(B614177,40852,
Ref 38 dBm Atten 30 dB Meas Off
#Peak
Log
16
dB/
Offst

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.445 00 Gz Span 30 Milz 1”‘0’{3

#Res BH 300 kHz #YBH 360 kHz Sweep 20 ms (1801 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)

3 Agilent 11:04:41 Jun 28, 2617 Measure

APWE.9(861417),48852,
Ret 38 dBm Atten 38 dB Meas Off

#Peak
Channel Power
‘ Occupied BH

‘ ACP

Multi Carrier
Power

Power Stat

CCDF

Center 2.475 88 BHz Span 30 Mz ‘ 1“‘0’{"2’
#Res BH 300 kHz WUBH 300 kHz  Sweep 20 ms (1081 pts)
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.3.4. AVERAGE TIME OF OCCUPANCY

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

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

TEST PROCEDURE

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

The average time of occupancy in the specified 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 0.399 32 0.128 0.4 -0.272
DH3 1.65 17 0.281 0.4 -0.120
DH5 2.908 10 0.291 0.4 -0.109

Note: for AFH (DQPSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate on page 25 demonstrates compliance with channel occupancy when AFH is employed.

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15

FCC ID: A94AP2 IC: 3232A-AP2
PULSE WIDTH - DH1
PULSE WIDTH — DH1
3 Aglent 11:14:18 Jun 28, 2017 L
APwE.9(061417),408582, a Mkrl 3988 ps
Ref 38 dBm #Atten 48 dB -1.45 dB Meas Off
#Peak
Channel Power
Occupied BH
ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.441 808 GHz Span @ Hz 1"‘;{3
Res BH 1 MHz #YBH 1 MHz Sweep 461 ps (8001 pts)
I I
NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1
NUMBER OF PULSES — DH1
# Agilent 11:15:49 Jun 28, 2017 Measure
APwE.9(BE1417),40852,
Ref 38 dBm #Atten 40 dB Meas Off
#Peaak
Log
Lo Channel Power
dB/
Offst
Occupied BH
ACP
Multi Carrier
Power Stat
Center 2.441 008 GHz Span 8 Hz 1“‘0’{"2’
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1801 pts)
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REPORT NO: R11777487-E1

FCC ID: A94AP2

DATE: 2017-08-15

IC: 3232A-AP2

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 11:33:06 Jun 28, 2017

L

Measure

Ref 38 dBm

APw6.3(061417),40882,

#Atten 40 dB

& Mkrl

1.65 ms
-2.49 dB

#Peak

Meas Off

Channel Power

Occupied BH

ACP

Res BH 1 MHz

Center 2.441 080 GHz
#BH 1 MHz

Span @ Hz

Sweep 188 ms (83001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3
s Agilent 11:18:57 Jun 28, 2017

Measure

Ref 38 dBm

APvE.9(0E1417),48882,

#Atten 40 dB

#Peak
Log

18
dB/

Dffst

Meas Off

Channel Power
‘ Occupied BH

Center 2.441 @08 GHz

Res BH 1 MHz #UBH 1 MHz

Span @ Hz
Sweep 3.16 5 (1801 pts)

A
Multi Carrier
Pow
Power Stat
cc

More
1o

cp
er
DF
F2

I

Page 47 of 98

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: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15

IC: 3232A-AP2

PULSE WIDTH — DH5

PULSE WIDTH — DH5
W Agilent 15:25:04 Aug 4, 2017

L

|Freq/ChanneI

APw7.B(8725173,44389,
Ref 38 dBm #Atten 40 dB

a Mkrl

#Peak

2.988 ms
030 dg || Center Freq
244100008 GHz

StartFreq
244100008 GHz

StopFreq
244108868 GHz

CF Step

1.080060008 MHz
Auto Man

Tl Signal Track
On 0ff

Freq Offset
B.00000000 Hz

Center 2.441 @88 GHz
Fes BW 1 MHz

#WBH 1 MHz

Span @ Hz ‘
Sweep 4 ms (3001 pts)
I

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

w Agilent 15:27:08 Aug 4, 2017

L

Measure

APw7.B(072517),44389,
Ref 38 dBm #Htten 40 dB

#Peak
Log

‘ Meas Off

19
dB/

Offst
11.3

Channel Power
‘ Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2,441 900 GH
Res BH 1 MHz

#YEBH 1 MHz

Span @ Hz ‘ 1"?{3
Sweep 3,16 5 (1001 pts)
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

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.

RESULTS
Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 6.23 2.90 21 -14.77
Middle 2441 8.49 2.90 21 -12.51
High 2480 7.63 2.90 21 -13.37

TEST INFORMATION
Date: 2017-07-05
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1

FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

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 11.31 dB (including 10 dB pad and 1.31 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 3.89
Middle 2441 6.33
High 2480 5.01

TEST INFORMATION

Date: 2017-07-05
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
3 Agilent 10:46:59 Jun 28, 2017 L

APw6.3(061417),40882, Mkrl 2.481 845 GHz

Eefk2@ dBm #Htten 30 dB 3.83 dBm Meas Off
i

Channel Power

Occupied BH

ACP
#PAyvg

Center 2.400 800 GHz Span 15 MHz
#Res BH 106 kHz #VBW 300 kHz  Sweep 1.467 ms (1001 pts)
Markar Trace Type ¥ Axiz Amplituda
1 (1 Frag 2.481 845 GHz 5.83 dBm

2 (&) F 2,468 868 GH -35.56 dB
(1 F;zg 2.488 688 EH; -35.56 dBm Powercsc'ijaFt

Multi Carrier
Power

More
1of 2

LOW CHANNEL SPURIOUS
W Agilent 19:45:84  Jun 28, 2017 L | Measure

APw6.3(861417),40882, Mkrd 25.994 GHz

Ret 20 dBm #Atten 30 dB -38.881 dBm Meas Off
#Peak T

1
<

Channel Power

4

Occupied BH

2
]

ACP

Center 13.015 GHz Span 25.97 GHz
#Res BH 198 kHz #WBH 399 kHz Sweep 2,482 5 (8192 pts)
Markar Trace ¥ Axiz Amplituda
1 (1 2,482 GHz 3.17 dBm

2 (&) 4,864 GH -56.42 dB
3 (1 7.286 EH; -47.38 dBm Powerc%'i]aFt
4 (1 25.994 GHz -38.68 dBm

Multi Carrier
Power

More
1of 2
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent 10:52:14 Jun 28, 2617

L

Measure

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

Mkrl 2.441 806 GHz
6.67 dBm

Meas Off

Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 080 GHz
#Res BW 100 kHz

#WBW 380 kHz

Span 15 MHz
Sweep 1.467 ms (1001 pts)

More
1of 2

MID CHANNEL SPURIOUS
s Agilent 10:53:14 Jun 28, 2017

L | Measure

APw6.3(861417),40882,

Mkrd 26.008 GHz

Ref 20 dBm

#Atten 30 dB

-38.786 dBm

Meas Off

#Peak N

o

Channel Power

4

Occupied BH

| ACP

Center 13.815 GHz
#Res BW 100 kHz

#YBH 308 kHz

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

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

¥ Axis
2.441 GHz
4.882 GHz
7.323 GHz
26,868 GHz

Amplituda
6.23 dBm
-56.99 dBm
-47.53 dBm
-38.79 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
4 Agilent 18:56:29 Jun 28, 2017 L

APvE.9(061417),40882, Mkrl 2.479 998 GHz
Ref 2@ dBm #ftten 30 dB 3.83 dBm Meas Off
Peak 1

<

Channel Power

Occupied BH

ACP
#PAyvg

Center 2.433 500 GHz Span 15 MHz . .
#Res BH 100 kHz WIBH 300 Kz Sweep 1.467 ms (1001 proy || T c,fg[_j:ﬁ
Markar Trace Type ¥ Axiz Amplituda
1 1 Frag 2.479 998 GHz 5.85 dEm
2 1y F 2,498 78@ GH -44.37 dB
1 FFEE 2.423 5AA GHZ -52.47 daﬂ PowercilbaFt

More
1of 2

HIGH CHANNEL SPURIOUS
- Agilent 18:57:41  Jun 28, 2017 L | Measure

APvE.9(B614172,48852, Mkrd 25.940 GHz
Ref 28 dBm #Atten 36 dB -38.359 dBm Meas Off
#Peak

|
1

Channel Power

4

Occupied BH

| ACP

Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kHz WEH 300 kHz  Sweep 2.482 5 (8192 pts) | Multi °§{,[J§;
Markar Trace Type ¥ Axiz Amplituda
1 1 Freg 2.488 GHz 5.62 dEm
2 1 F 4,968 GH -51.82 dB |
3 1 F:Eg 7448 EH; -4E.45 dBm POWEI’C%'BaFt
4 1 Frag 25.948 GH=z -38.36 dBm
More
1of?2
I
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REPORT NO: R11777487-E1

FCC ID: A94AP2

DATE: 2017-08-15

IC: 3232A-AP2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 11:10:42 Jun 28, 2617

L

Measure

Ref 38 dBm

APw6.3(061417),40882,

#Atten 40 dB

Mkrl 2.487 826 GHz
3.65 dBm

Peak

Meas Off

Channel Power

Occupied BH

#PAyvg

ACP

Center 2,400 880 GHz
#Res BW 100 kHz

#UBH 368 kHz

Span 15 MHz
Sweep 1,467 ms (1001 pts)

Marker
1
2

Trace
(1
(&)
(1

Type
Freg
Freq
Freg

¥ RAxis
2,487 828 GHz
2,468 BEB GHz
2.399 978 GHz

Amplituda
3.65 dBm
-37.E8 dBm
-36.65 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

HIGH BANDEDGE WITH HOPPING ON
s Agilent 11:11:52 Jun 28, 2617

L

Measure

Ref 38 dBm

APw6.3(061417),40882,

#Atten 40 dB

Mkrl 2.479 846 GHz
4.54 dBm

Peak

Meas Off

Channel Power

#PAyvg

Occupied BH

ACP

Center 2,483 580 GHz
#Res BW 100 kHz

#UBH 308 kHz

Span 15 MHz
Sweep 1,467 ms (1001 pts)

Marker
1
2

Trace
(1
(1
(1

Type
Freg
Freg
Freg

# Axis
2.479 848 GHz
2,486 245 GHz
2.483 5E8 GHz

Amplitude
4.54 dEm
-38.91 dBm
-48,52 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

[:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.........................]
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DATE: 2017-08-15
IC: 3232A-AP2

REPORT NO: R11777487-E1
FCC ID: A94AP2

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 1206 1146
Middle 2441 1194 1150
High 2480 1176 1140
TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

99% BANDWIDTH

99% BANDWIDTH LOW CH
5 Agilent 89:43:12 Jun 28, 2017

L

Measure

Ch Freq 2.402 GHz

Trig Free

Occupied Bandwidth

|Huerages: 20

Meas Off

Channel Power

APw6.3(061417),40882,
Ref 28 dBm #Htten 30 dB

#Samp

Occupied BH

Log

1@
dB/

ACP

Offst

11.3

dB

| —

Multi Carrier

Center 2,482 380 GHz

Span

5 MHz

#Res BW 30 kHz

#YBH 91 kHz

#3weep 100 ms (1001 prs)

Power

Occupied Bandwidth

1.1458 MHz

-19.741 kHz
1.282 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
% dB

99.60 %
-28.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH MID CH
st Agilent 99:50:44 Jun 28, 2017

L

Measure

Ch Freq 2.441 GHz

Trig Free

Occupied Bandwidth

[Averages: 20

I| Meas Off

APw6.3(061417),40882,
Ref 28 dBm #Htten 30 dB

| Channel Power

#Samp

Log

| Occupied BH

19

dB/

ACP

Offst

11.3

B U

Multi Carrier

i ik
Center 2,441 080 GHz
#Res BW 30 kHz

#YBH 91 kHz

Span 5 MHz

#3weep 100 ms (1001 pts)

Power

Occupied Bandwidth
1.1496 MHz

Occ BH % Pwr
% dB

99.00 %
-20.00 dB

Transmit Freq Error
% dB Bandwuidth

-23.762 kHz
1.283 MHz*

Power Stat
CCDF

More
1of 2
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

99% BANDWIDTH HIGH CH
s Agilent B:54:55 Jun 28, 2617

L

Measure

Ch Freq
Occupied Bandwidth

2.48 GHz

Trig Free
[Averages: 28 | |

Meas Off

APw6.3(061417),40882,
Ref 28 dBm #Htten 30 dB

#Samp

Log

1@

Channel Power

Occupied BH

dB/

Offst

11.3
d5

g

ML

a4 __.|_ JEUREL T LU | [Py

Center 2,480 080 GHz

#hes BH 30 kHz #YBH 91 kHz

A ..
Span & MHz
#3weep 100 ms (1001 prs)

Occupied Bandwidth
1.1398 MHz

Transmit Freq Error  -25.327 kHz
% dB Bandwidth 1.285 MHz*

Occ BH % Pwr 99.00 %
® dB -20.06 dB

ACP

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

20 dB BANDWIDTH

20 dB BANDWIDTH LOW CH
5 Agilent 09:42:21 Jun 28, 2017

L

Measure

APw6.9(8614177,48682,
Ref 28 dBm #Atten 38 dB

a Mkrl 1.286 MHz
-0.363 dB

#Peak
Log

19
dB/

Dffst

Channel Power
‘ Occupied BH

Meas Off

Center 2,482 088 GHz

#hes BH 22 kHz #BH 68 kHz

Span 2 MHz
Sweep 4 ms (1001 pts)

Multi Carrier
Power
Power Stat
cc
Mor
1 of

AC
D

F
e

P
2
|
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

20 dB BANDWIDTH MID CH
s Agilent 09:48:39 Jun 28, 2017

L

Measure

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

a Mkrl 1.194 MHz
-0.982 dB

#Peak

| Meas Off
Channel Power
| Occupied

BH
| ACP

Center 2.441 880 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz
Sweep 4 ms (1081 prs)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
I

20 dB BANDWIDTH HIGH CH
s Agilent B:54:14 Jun 28, 2617

L

Measure

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

a Mkrl 1.176 MHz
8.245 dB

Meas Off

#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More

Center 2,450 080 GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 2 MHz

1of 2

Sweep 4 ms (1001 pts)
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.4.2. HOPPING FREQUENCY SEPARATION

LIMIT

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

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 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 300 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
3 Agllent 10:27:22 Jun 28, 2017 L

APw6.3(061417),40882, a Mkrl 1.008 MHz

Ref 38 dBm #Atten 46 dB -0.46 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 500 GHz Span 5 Mz 1"‘0’{"2’

#Res BH 306 kHz #BH 918 kHz Sweep 1 ms (1081 prs)

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

Sep.
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
2441 2442 1.000 1.206 0.804 -0.196

Note — The channel hopping separation of 1MHz is less than the 20 dB bandwidth (approx. 1.2
MHz). However, the output power is less than 125 mW and the channel separation is greater
than 2/3 the 20 dB bandwidth (approx. 800 kHz)

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.4.3. NUMBER OF HOPPING CHANNELS

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

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps for visibility of the
entire span. Then, smaller spans are set to more clearly identify the channels. The RBW is set
to 30% of the channel spacing (approx. 300 kHz). The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
AFH Mode: 20 Channels minimum declared.

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 10:24:41 Jun 28, 2017

L

Measure

APvB.9(861417),48882,
Ret 38 dBm

Atten 38 dB

Meas Off

#Peak
Log

18
dB/

Offst

Channel Power
‘ Occupied

BH
ACP

Center 2,448 @ GHz
#Res BHW 1 MHz

#YBH 1 MHz

Span 108 MHz
Sweep 20 ms (1001 pts)

Multi Carrier

i Power
Power Stat
CCDF

More
1of 2
I

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

# Agilent 16:19:15 Jun 28, 2017

Measure

APvwE.9(861417),488852,
Ref 38 dBm

Atten 38 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

Occupied BH

ACP

Center 2.415 @8 GHz
#Res BH 366 kHz

#YBH 308 kHz

Span 38 MHz
Sweep 20 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
W Agilent 18:21:16  Jun 28, 2017

Measure

APw6.9(0614172,40882,
Ref 36 dBm Atten 36 dB

#Paak

‘ Occupied BH

Meas Off
Channel Power|
ACP

Multi Carrier
Power

Power Stat
CCDF]

Center 2.445 88 GHz
#Res BH 380 kHz #\BH 300 kHz

Span

8 MHz

Sweep 20 ms (1081 pts)

More
1of 2

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
% Agilent 10:22:59 Jun 28, 2617 L Measure
APvE.9(BE1417),40852,
Ref 38 dBm Atten 3@ dB Meas Off
#Peak
Log
10 Channel Power
dB/
0ffst
11.3
dB Occupied BH
D
"
m
Pvg ‘ ACP
ML 52 Multi Carrier
53 FC Power
AR
f%)n Power Stat
CCDF
Swp
Center 2.475 B0 GHz Span 30 MHz ‘ 1”‘0’{"2’
#Res BH 300 kHz #UBH 308 kHz Sweep 20 ms (1001 pts)
I
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

8.4.4. AVERAGE TIME OF OCCUPANCY

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

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

TEST PROCEDURE

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

The average time of occupancy in the specified 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 0.399 32 0.128 0.4 -0.272
DH3 1.649 16 0.264 0.4 -0.136
DH5 2.898 11 0.319 0.4 -0.081

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 25 demonstrates compliance with channel occupancy when AFH is employed.

TEST INFORMATION
Date: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15

IC: 3232A-AP2

PULSE WIDTH - DH1

PULSE WIDTH — DH1
s Agilent 10:32:31 Jun 28, 2017

L

Measure

APw6.3(061417),40882,
Ref 38 dBm #Htten 40 dB

a Mkrl

-0.48

399.3 ps

dB Meas Off

#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 888 GHz
Res BH 1 MHz

#YBH 1 MHz

Span @ Hz
Sweep 441 ps (8801 prs)

More
1of 2

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

W Agilent 18:33:15 Jun 28, 2017

Measure

APvE.9(861417),48882,
Ref 38 dBm #Atten 46 dB

#Peak

Meas Off

Channel Power
‘ Occupied BH

Center 2.441 @88 GHz

Fes BH 1 MHz #YBH 1 MHz

Span @ Hz

Sweep 316 5 (1001 prsd

Multi Carrier

Power

Power Stat
cc

AC
D

F
e

P

Mor
1of2
I
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

PULSE WIDTH — DH3

PULSE WIDTH — DH3
s Agilent 10:36:29 Jun 28, 2017

L Measure

APvE.9(0E1417),48882,

Ref 38 dBm #Atten 48 dB

a Mirl

-1.46 dB

1.649 ms

Meas Off

#Peak
Log

18
dB/

Dffst
11.3

Channel Power
1
¥

dB

‘ Occupied

BW
ACP

Multi Carrier
0 Power

Power Stat
CCDF

Center 2.441 @08 GHz

Res BH 1 MHz #UBH 1 MHz

Span @ Hz
Sweep 1.88 ms (8001 pts)

More
1of 2
I

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

% Agilent 18:37:38 Jun 28, 2017

Measure

APvE.9(0E1417),48882,
Ref 38 dBm #Atten 48 dB

Meas Off

#Peak
Log

18
dB/

Channel Power

Dffst

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

More

Center 2.441 @08 GHz

Res BH 1 MHz #UBH 1 MHz

Span @ Hz
Sweep 3.16 5 (1801 pts)
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

PULSE WIDTH — DH5

PULSE WIDTH — DH5
% Agilent 10:40:56 Jun 28, 2017 L

APw6.3(061417),40882, a Mkrl  2.898 ms

Ref 38 dBm #Atten 46 dB -0.78 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 800 GHz Span 0 Hz 1"‘;{3

Fes BH 1 MHz #\BH 1 MHz Sweep 316 ms (8001 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5
- Agilent 10:41:38 Jun 28, 2017 L

APVE.9(061417), 40852,
Ref 38 dBm #Atten 46 dB Meas Off
#Peak

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 800 GHz Span © Hz 1"‘0’{"2’

Res BH 1 MHz #YBH 1 MHz Sweep 3,16 5 (1081 pts)
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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

other frequency hopping systems in the band, the maximum peak conducted output power shall
not exceed 0.125 W.

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.

RESULTS
Channel Frequency Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 6.56 2.90 21 -14.44
Middle 2441 8.79 2.90 21 -12.21
High 2480 7.87 2.90 21 -13.13

TEST INFORMATION
Date: 2017-07-05
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1

FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

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 11.31 dB (including 10 dB pad and 1.31 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 4.31
Middle 2441 4.36
High 2480 5.50

TEST INFORMATION

Date: 2017-07-05
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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-210 A8.5

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: 2017-06-28
Tester: Jeffrey Cabrera
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
3 Aglent 09:44:15 Jun 28, 2017 L

APw6.3(061417),40882, Mkrl 2.481 935 GHz

Eefk2@ dBm #Htten 30 dB 3.91 dBm Meas Off
i

Channel Power

Occupied BH

ACP

Center 2.400 800 GHz Span 15 MHz
#Res BH 109 kHz #UBH 300 kHz  Sweep 1.467 ms (1881 pts)
Marker Trace Type ¥ Axiz Amplitude
1 (1 Freg 2.481 995 GHz 3.91 dEm

2 (1 F 2.488 888 GH -35.92 dB
(1 Frr:zg 2,399 985 GH; -35.89 dBm Powercsc'iJaFt

Multi Carrier
Power

More
1of 2

LOW CHANNEL SPURIOUS
s Agilent 03:45:41 Jun 28, 2617 L

APv6.3(061417),40882, Mkrd 25.946 GHz

Ref 28 dBm #Atten 30 dB -39.265 dBm Meas Off
#Peak |

1
<
‘ Channel Power

4

Occupied BH

#PAvg

Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kHz WEH 300 kHz  Sweep 2.482 5 (8192 pts) | Multi °§{,[J§;
Markar Trace ¥ Axiz Amplituda
1 1 2,482 GHz B.15 dEm
2 1 4,884 GH -5B.78 dB |
3 1 7.286 EH; -47.22 dBm Powerc%tDaFt
4 1 25946 GH=z -39.26 dBm
More
1of?2

| ACP
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent B9:51:10 Jun 28, 2617

L

Measure

APw6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

Mkrl 2.441 806 GHz
7.83 dBm

Peak

Meas Off

Channel Power

Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.441 888 GHz
#Res BW 100 kHz

#UBH 368 kHz

Span 15 MHz
Sweep 1,467 ms (1001 pts)

More
1of 2

MID CHANNEL SPURIOUS
s Agilent 09:53:05 Jun 28, 2017

L

Measure

APv6.3(061417),40882,
Ref 28 dBm

#Atten 30 dB

Mkrd 24.718 GHz
-38.676 dBm

#Peak N

Meas Off

L

| Channel Power

5

Occupied BH

#PAvg

| ACP

Center 13.815 GHz
#Res BW 100 kHz

#YBH 308 kHz

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

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

¥ Axis
2.441 GHz
4.882 GHz
7.323 GHz
24,718 GHz

Amplituda
7.82 dBm
-51.84 dBm
-48.75 dBm
-38.88 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Page 73 of 98

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: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
4 Agilent 03:55:48 Jun 28, 2017 L

APvE.9(061417),40882, Mkrl 2.430 885 GHz
Ref 2@ dBm #ftten 30 dB 6.29 dBm Meas Off
Peak 1

L]

Channel Power

Occupied BH

ACP

Center 2.433 500 GHz Span 15 MHz
#Res BH 109 kHz #UBH 300 kHz  Sweep 1.467 ms (1881 pts)
Marker Trace Type ¥ Axiz Amplitude
1 (1 Freg 2.488 AAS GHz £.29 dEm

2 (1 F 2.488 878 GH -45.11 dB
(1 Frr:zg 2,483 tea GH; -52.44 dBm Powercsc'iJaFt

Multi Carrier
Power

More
1of 2

HIGH CHANNEL SPURIOUS
s Agilent 09:57:13 Jun 28, 2617 L

APv6.3(061417),40882, Mkrd 25.937 GHz

Ref 28 dBm #Atten 30 dB -39.5682 dBm Meas Off
#Peak |

4 |7
| Channel Power

4| Occupied BH

#PAvg

Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kHz WEH 300 kHz  Sweep 2.482 5 (8192 pts) | Multi °§{,[J§;
Markar Trace ¥ Axiz Amplituda
1 1 2.488 GHz 1.89 dEm
2 1 4,968 GH -52.31 dB |
3 1 7448 EH; -47.74 dBm Powerc%tDaFt
4 1 25.997 GH=z -39.58 dBm
More
1of?2

| ACP
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
3 Aglent 10:28:39 Jun 28, 2017 L

APw6.3(061417),40882, Mkrz 2.408 806 GHz

Eefk3@ dBm #Htten 40 dB -40.58 dBm Meas Off
i

Channel Power

Occupied BH

ACP

Center 2.400 800 GHz Span 15 MHz
#Res BH 109 kHz #UBH 300 kHz  Sweep 1.467 ms (1881 pts)
Marker Trace Type ¥ Axiz Amplitude
1 (1 Freg 2,486 AAA GHz 5.51 dEm

2 (1 F 2.488 888 GH -40.58 dB
(1 Frr:zg 2,399 464 GH; -37.98 dBm Powercsc'iJaFt

Multi Carrier
Power

More
1of 2

=

[Copyright 2000-2010 Rgilent Technologies |

HIGH BANDEDGE WITH HOPPING ON
3 Agilent 10:29:55 Jun 28, 2017 L

APw6.3(061417),40882, Mkrl 2.479 806 GHz

Eefk3@ dBm #Htten 40 dB 6.31 dBm Meas Off
i

Channel Power

Occupied BH

ACP

Center 2.433 500 GHz Span 15 MHz
#Res BH 106 kHz #VBW 300 kHz  Sweep 1.467 ms (1001 pts)
Markar Trace ¥ Axiz Amplituda
1 (1 2.479 888 GHz 6.31 dBm

2 (&) 2.48E 185 GH -38.43 dB
(1 2.483 588 EHZ -41.28 dBm Powercsc'ijaFt

Multi Carrier
Power

More
1of 2
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REPORT NO: R11777487-E1

FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
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
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 TMHz and a reduced video bandwidth, based on 1/T,, where T,, is the transmit on time.

The spectrum from 1 to 18 GHz is investigated with the transmitter set to the lowest, middle, and highest
channels in each applicable band. For 9kHz to 1000 MHz and 18 to 26 GHz investigation, the worst-case
channel was selected.

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: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

1ZKUL Morrisville —= Narth Chamber 7 Jul 2817 21:22: 41
Restricted Bondedge
= Project Number: 11777487
1 Client;Bose
Config: AP2
Mode | GFSK 24B2MHz
195 Tested by:Jeffrey Cobrera / Brian Kiewra {\\
$ | Peok Limit (dBul/m) “
B 7 k
[aa}
o
5
s Averags Linit (dBuly/m) \
2 M(
" bbb b Ll v i kL O TR AT iy ‘WMWMW b Wuul“ T R AR SR
450 r i )
2 2 S M ]
.
3|:
2.31 18.5MHz/ 2.415
Frequency (GHz)
Range (62 REW/VBN Rei/Atin  Dst/Avg Tupe Sneep Pts  #5upe/fiods  Labal Ronge GGtz RE/VEN Ref/Attn  Det/fvg Tupe Sueep Pls  #ups/liode  Label
1:2.312.415  IMC6)/3  187/10 PEAK/Par Avg(RMS)  2BnsectAuto) BEBB  MAXH Horizontal | 2:2.31-2.415  IHC-6dB)/2.7k 1BT/1 PEAK/Par Avg(RMS)  15EnsectAuto) 5888 161/MAXH  Horizontal -
Low Channel Bondedge - H.TST Rev 9.5 26 Oct 2816

Marker|Frequency| Meter | Det |AT0072/Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity)
(GHz) |Reading AF (dB) Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB)
1 *2.39 39.82 | Pk | 31.8 -24.5 47.12 - - 74 -26.88| 163 249 H
2 *2.383 | 4294 | Pk | 31.8 -24.5 50.24 - - 74 -23.76| 163 249 H
3 *2.39 31.74 |VITR| 31.8 -24.5 39.04 54 -14.96 - - 163 249 H
4 *2.364 | 32.34 |VITR| 31.7 -24.5 39.54 54 -14.46 - - 163 249 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

1ZKUL Morrisville —= Narth Chamber 7 Jul 2817 21:46: 1
Restricted Bondedge
Project Number: 11777487
115
Client:Bose
Config: AP2
Mode | GFSK 24B2MHz
195 Tested by:Jeffrey Cobrera / Brian Kiewra
gl:
8|:
< Peok Limit C(dBul/m>
= 75
=
[aa}
o
65
55 Average Limit (dBuly/m)
2
24
45 -
a
a3
35
2. 31 8. 5MH=z/
Frequency (GHz)
Range (62 REW/UBU Rei/Atin  Dst/Avg Tupe Sneep Pts  #5wpe/fiods  Labal Range (6z) RE/VEN Ref/Attn  Det/fvg Tupe Sueep Pls  #ups/fiode  Label
k. TST

Rev 9.5 26 Oct 20816

Marker(Frequency| Meter | Det |[AT0072/Amp/Cbl/Fitr/Pad|Corrected| Average [Margin| Peak PK |Azimuth|Height| Polarity
(GHz) |Reading AF (dB) Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) ((dBuV/m) (dBuV/m)| (dB)
1 *2.39 39.69 | Pk | 31.8 -24.5 46.99 - - 74 -27.01| 287 399 \Y
2 *2.389 | 4259 | Pk | 31.8 -24.5 49.89 - - 74 -24.11| 287 399 \Y
3 *2.39 31.33 [VITR| 31.8 -24.5 38.63 54 -15.37 - - 287 399 \Y
4 *2.389 | 32.08 [VITR| 31.8 -24.5 39.38 54 -14.62 - - 287 399 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

1ZI:UL Morrisville - South Chombker "oJul 2817 15:33:28
Restricted Bondedge
s PF§JEDL Number: 11777487
Client: Bose
Config: APZ
Mode: GFSK 248BMHz
195 Tested by: Mouricio Restrepa/Niklas Haydon
o5 /
85 i/

FPeok Limit CdBul/m)

75

CdBul/m)

65

\\ Average Limit (dBulU/m)

5: /
451"' il MM)//J \Ef‘m TR PA T et ekl MY TR RTIP
Pﬁ/ \& I [ m " RRYTIOW A i ¥ Mn :u o urnm TR u'uwwm

35 N

2.46 10 3MHz/ 2.563
Frequency (GH>)

[ Ref/Attn  Det/fvg T Labe

RE/UBI Ref/Attn  Det/fvg #ups/Mode  Lobel Range (GHz) BlI/ ype Sueep Pts  #oups/Mode
Horizonta| 2:2,46-2,563 MC-dBI/2. T 1B7/18 PEAK/Par Avg(RNS)  155nsec(futo) 9080 161 MAYH  Horizontml |

Range (GHz) Tope Sueep Pte
1:2.46-2,563 MC-6B)/3M 107/18 PEAK/Pur Avg(RMS)  2Bnocc(futo) 888D MAXH

Marker(Frequency| Meter | Det |[AT0069/Amp/Cbl/Fitr/Pad|Corrected| Average [Margin| Peak PK |Azimuth|Height| Polarity
(GHz) |Reading AF (dB) Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) ((dBuV/m) (dBuV/m)| (dB)
1 *2.484 | 38.45 | Pk | 324 -24.6 46.25 - - 74 -27.75| 56 284 H
2 *2.484 | 38.87 | Pk | 324 -24.6 46.67 - - 74 -27.33| 56 284 H
3 *2.484 | 29.43 |VITR| 32.4 -24.6 37.23 54 -16.77 - - 56 284 H
4 *2.484 | 30.53 |VITR| 32.4 -24.6 38.33 54 -15.67 - - 56 284 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

WZKUL Morrisville - South Chombker "oJul 2817 15:45: 31
Restricted Bondedge
Project Number: 11777487
115 Client: Bose
Config: AP2
Mode: GFSK 248BMHz
185 Tested by: Mauricio Restrepo/Niklas Haydon
95
85
E Feok Limit CdBuU/im)
3 75
6!:
55 Average Limit (dBulU/m)
45 12
35 ?
2.46 : 18 3MHz/ : : : 2.563
Frequency (GH>)
Ronge (GHz) [E Ref/Attn  Det/fAvg Tupe Sweep Pte  #Sups/Mode  Lobel Range (BHz) RBU/ VB Ref/Attn  Det/Avg Type Sueep Pte  #5ups/Mode Laobel
High CH Bandedge - U.TST Rev 8.5 26 Dct 2616
Marker|Frequency| Meter | Det |AT0069/Amp/Cbl/Fitr/Pad|Corrected| Average |Margin| Peak PK |Azimuth|Height|Polarity)
(GHz) |Reading AF (dB) Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB)
1 *2.484 | 3555 | Pk | 324 -24.6 43.35 - - 74 -30.65| 74 316 \
2 *2.484 | 37.58 | Pk | 324 -24.6 45.38 - - 74 -28.62| 74 316 \
3 *2.484 | 27.04 |VITR| 32.4 -24.6 34.84 54 -19.16 - - 74 316 \
4 *2.484 | 28.02 |VITR| 32.4 -24.6 35.82 54 -18.18 - - 74 316 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, where: Ton is packet duration
Page 80 of 98
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: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

HARMONICS AND SPURIOUS EMISSIONS

UL Morrisville - South Chomber

ToJul 2817

16:55:41

N

185

g5

Rodicted Fmissions 3-Meters

Project Number: 11777487

Client: Bose
Config: AP2
Mode: GFSK 2482MHz

Tested by:Graoham Allen/Niklas Hoydon

a5

75

Peok Limit (dBuU/m)

65

(dBul/m)

55

Avg Limil CdBuU/md

45

35

>5

Frequency (GH

z)

18

Range (GHz)
10123

REL/VBL
1M(-6aB)/ 38k

Ref/Attn
187/18

Det/Avg

Tope Sucep Pis
PEAK/Pir Aug(RIS)  TTnsec(futo) BAED

MAXH

3:3-18

#oups/Mode  Lobel Range (EHz) REL/ VB Ref/Atin  Det/fAvg
Horizonta = IM(-6dB)/38k 87/ PEAK/Pur

Type Sucep Pis
r ug(RHS)  574nsec(fute) 18k

#oups/Mode  Labe
Horiz

MAXH

Markers|Frequency| Meter | Det | AT0069 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |AzimuthHeight[Polarity
(GHz) |Reading AF (dB) Reading |(dBuV/m)| (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m)| (dB)
1 *1.301 35.82 |PK-U| 29.2 -23.2 41.82 - - 74 -32.18 | 192 392 H
*1.302 | 25.38 [VITR| 29.2 -23.1 31.48 54 -22.52 - - 192 392 H
4 *1.296 | 36.74 |PK-U| 29.1 -23.2 42.64 - - 74 -31.36 | 231 230 \
*1.296 253 |VITR| 29.1 -23.2 31.2 54 -22.8 - - 231 230 \
2 *4.804 | 47.27 |PK-U 34 -31.1 50.17 - - 74 -23.83 54 105 H
*4.804 | 42.46 (VITR| 34 -31.1 45.36 54 -8.64 - - 54 105 H
3 *10.844 | 34.57 |PK-U| 37.9 -25 47.47 - - 74 -26.53 | 174 322 H
*10.843 | 24.57 |VATR| 37.9 -25 37.47 54 -16.53 - - 174 322 H
5 *4.804 | 45.39 |PK-U 34 -31.1 48.29 - - 74 -25.71| 200 103 \
*4.804 | 39.37 [VITR| 34 -31.1 42.27 54 -11.73 - - 200 103 \
6 *10.876 | 35.85 |PK-U| 37.9 -25 48.75 - - 74 -25.25 37 286 \
*10.877 | 25.06 |VITR| 37.9 -25 37.96 54 -16.04 - - 37 286 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

N

UL Morrisville - South Chomber

oJul 281

7 18:83

144

185

g5

Radiated Emissions 3-Meters

Project Mumber

Client: Bose
Config: AP2

Mode: GFSK 2441 MHz
Tested by:Graoham Allen/Niklas Hoydon

11777487

Peok Limit (dBuU/m)

(dBul/m)
[upl
J

Avg Limit CdBulU/m)

45

e
i

i Ll

>5

1 1B 18
Frequency (GHz)
TR D DAL PROR B T G R o ertal D0 Gk 8 PR e STaeute) h R o Hontal
Markers|Frequency| Meter | Det | AT0069 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |AzimuthHeight[Polarity
(GHz) |Reading AF (dB) Reading |(dBuV/m)| (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m)| (dB)
1 *1.304 | 36.19 [PK-U| 29.1 -23.1 42.19 - - 74 -31.81 189 223 H
*1.303 255 |VITR| 29.2 -23.1 31.6 54 -22.4 - - 189 223 H
2 *3.921 40.99 |PK-U| 33.3 -32.1 42.19 - - 74 -31.81| 290 113 H
*3.92 29.82 (V1TR| 33.3 -32.1 31.02 54 -22.98 - - 290 113 H
3 *7.323 | 41.39 |PK-U| 355 -27.9 48.99 - - 74 -25.01| 300 111 H
*7.323 | 3458 [VITR| 35.5 -27.9 42.18 54 -11.82 - - 300 111 H
4 *1.3 35.85 [PK-U| 29.2 -23.2 41.85 - - 74 -32.15 | 111 390 \
*1.299 | 25.33 [VITR| 29.2 -23.2 31.33 54 -22.67 - - 111 390 \
5 *3.904 | 40.16 |PK-U| 33.3 -32.2 41.26 - - 74 -32.74 | 332 140 \
*3.903 | 29.71 [VITR| 33.3 -32.2 30.81 54 -23.19 - - 332 140 \
6 *7.323 41 PK-U| 355 -27.9 48.6 - - 74 -25.4 195 110 \
*7.323 | 34.21 [VITR| 355 -27.9 41.81 54 -12.19 - - 195 110 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1

DATE: 2017-08-15

FCC ID: A94AP2 IC: 3232A-AP2
H:UL Morrisville - South Chomber "o Jul 2817 18:49:51
Radicoted Emissions 3-Meters
185 Erodeet B 17T
Config: AP2
Mode: GFSK 2488 MHz
95 { Tested by:Grahom Allen/Niklas Haydon
Peack Limit (dBulU/m)
7!:
3 65
° Avg Limit (eBul/m
55 =
45
. o sl .
o5
1 1B 18
Frequency (GHz)
TR D DAL PROR B T G R o ertal D0 Gk 8 PR e STaeute) h R o Hontal
Markers|Frequency| Meter | Det | AT0069 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |AzimuthHeight[Polarity
(GHz) |Reading AF (dB) Reading |(dBuV/m)| (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m)| (dB)
2 *1.3 36.3 |PK-U| 29.2 -23.2 42.3 - - 74 -31.7 76 377 H
*1.301 2546 (VITR| 29.2 -23.2 31.46 54 -22.54 - - 76 377 H
6 *4.96 48.56 |PK-U 34 -31.3 51.26 - - 74 -22.74 | 339 105 H
*4.96 44.44 \VITR| 34 -31.3 47.14 54 -6.86 - - 339 105 H
4 *12.428 | 34.41 |PK-U| 389 -24.6 48.71 - - 74 -25.29 40 366 H
*12.428 | 2419 |VITR| 38.9 -24.6 38.49 54 -15.51 - - 40 366 H
1 *1.298 | 35.62 |PK-U| 29.2 -23.2 41.62 - - 74 -32.38 | 194 273 \
*1.297 | 25,55 [VITR| 29.2 -23.2 31.55 54 -22.45 - - 194 273 \
3 *4.96 4559 |PK-U 34 -31.3 48.29 - - 74 -25.71| 234 109 \
*4.96 40.41 |VITR| 34 -31.3 43.11 54 -10.89 - - 234 109 \
5 *12.41 34.5 |PK-U| 389 -24.6 48.8 - - 74 -25.2 330 215 \
*12.41 24.24 (VI1TR| 38.9 -24.6 38.54 54 -15.46 - - 330 215 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

WZKUL Morrisville - South Chamber " Jul 2817 23:17:87
Restricted Bondedge
Project Number: 11777487
115 Clitnt: Bose
Config: AP?P
Mode: B8PSK 2402MHz
185 Tested by:Groham Allen/Niklas Haydon
gl:
8!:
% Peak Limit (dBulU/m>
3 75
6!:
55 Average Limit (dBuly/m)
4l: gt Lo g L IR RPN | R L e Mgu U TSR TS e Y g Ll " ’1\ T
35 4 3
2. 31 19, 5MHz/ 2.415
Freguency (GHz)
Range (GHz) REW/VBU Ref/Atin  Det/Avg Type Sueep Ptz #5wps/Mads  Label Rongs (GHz) REW/VBU Ref/Attn  Det/Avg Type Sweep Pls  ¥oupe/llode  Label
1:2.31-2.415 IM(-6dB)/3M 1a7/18 PEAK/Pur fivgtRMI)  2Bnsectfiuto) 8B MAKH Horizontal | 2:2.31-2.415 1M(-6dB) /2. Tk 1B7/18 PEAK/Pur fivg(RMS)  158Bnsecthuto) 8688 155/MAXH Harizontal
Low CH Bandedge - H.TST Rev 9.5 26 Oct 2816
Marker|Frequency| Meter | Det |AT0069/Amp/Cbl/Fitr/Pad|Corrected| Average |[Margin| Peak PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB)
1 *2.39 35.27 | Pk | 31.9 -24.1 43.07 - - 74 -30.93| 54 187 H
2 *2.359 | 37.38 | Pk | 31.8 -23.8 45.38 - - 74 -28.62| 54 187 H
3 *2.39 26.11 [VITR| 31.9 -24.1 33.91 54 -20.09 - - 54 187 H
4 *2.377 | 26.65 [VITR| 31.9 -24 34.55 54 -19.45 - - 54 187 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

WZKUL Morrisville - South Chamber " Jul 2817 23:28:24
Restricted Bondedge
Project Number: 11777487
115 Clitnt: Bose
Config: AP?P
Mode: BPSK 24B2MHz
185 Tested by:Groham Allen/Niklas Haydon
gl:
8!:
% Peak Limit (dBulU/m>
3 75
Z .
55 Average Limit (dBuly/m)
45 5 |
£ a 3
2. 31 TG SMHZ/ 2.415
Freguency (GHz)
Range (GHz) REW/VBU Ref/Atin  Det/Avg Type Sueep Pts  #5wps/Mflads  Label Ronga (GHz) REW/VBU Ref/Attn  Det/Avg Type Sweep Pils  ¥oupe/lode  Label
Low CH Bandedge - V.TST Rev 9.5 26 Oct 20816
Marker|Frequency| Meter | Det |AT0069/Amp/Cbl/Fitr/Pad|Corrected| Average |[Margin| Peak PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB)
1 *2.39 34.48 | Pk | 31.9 -24.1 42.28 - - 74 -31.72| 140 290 \
2 *2.346 | 37.47 | Pk | 31.7 -23.8 45.37 - - 74 -28.63| 140 290 \
3 *2.39 2574 |VATR| 31.9 -24.1 33.54 54 -20.46 - - 140 290 \
4 *2.341 26.87 |VITR| 31.7 -23.9 34.67 54 -19.33 - - 140 290 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

WZKUL Morrisville - South Chamber " Jul 2817 22:58:43
Restricted Bondedge
Project Number: 11777487
15 Client: Bose
Config: AP2
Mode: BPSK 24808MHz
185 Tested by:Groham Allen/Niklas Haydon
95 /
8!:
% \ Peak Limit (dBuU/im3
3 75
T s
55 Averoge Limit CdBuU/m)
45 ""mem.. PR W AT (O OAROR AT AT SO TR T PV T PTIR Y WRRT T | "
35 -
2.46 18, 3MH=/ Z 563
Frequency (GHz>
Range (6Hz) REH/UBU Ref/Attn Det/Avg Type Suesp Pts #5ups/lode  Labal Fonge (GHz) RBW/VBU Ref/Attn  Det/fvg Typs Sweep Fis #5ups/fiode  Label
1:2.46-2.563 IM(-6dB)/3M 1a7/18 PEAK/Pur fivgtRMI)  2Bnsectfiuto) 8B MAKH Horizontal | 2:2.46-2.563 1M(-6dB) /2. Tk 1B7/18 PEAK/Pur fivg(RMS)  155msectfuto) 8688 155/MAXH Harizontal -
High CH Bandedge - H.TST Rev 9.5 26 Oct 20816
Marker|Frequency| Meter | Det |AT0069/Amp/Cbl/Fitr/Pad|Corrected| Average |[Margin| Peak PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) |(dBuV/m) (dBuV/m)| (dB)
1 *2.484 38.81 Pk | 32.4 -24.6 46.61 - - 74 -27.39 51 332 H
2 *2.484 39.46 | Pk | 324 -24.6 47.26 - - 74 -26.74 51 332 H
3 *2.484 30.18 |VITR| 32.4 -24.6 37.98 54 -16.02 - - 51 332 H
4 *2.484 30.26 |VITR| 32.4 -24.6 38.06 54 -15.94 - - 51 332 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1

DATE: 2017-08-15

FCC ID: A94AP2 IC: 3232A-AP2
RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)
WZKUL Morrisville - South Chamber " Jul 2817 23:83:47
Restricted Bondedge
Project Number: 11777487
15 Client: Bose
Config: AP2
Mode: BPSK 24808MHz
185 Tested by:Groham Allen/Niklas Haydon
gl:
8!:
% Peak Limit (dBuU/im3
S 75
B 65
55 Averoge Limit CdBuU/m)
P
4!: @
3
35 o
2.46 w@aiMHz/ 2.563
Freguency (GHz)
Range (GHz) REW/VBU Ref/Atin  Det/Avg Type Sueep Pts  #5wps/Mflads  Label Ronga (GHz) REW/VBU Ref/Attn  Det/Avg Type Sweep Pils  ¥oupe/lode  Label
High CH Bandedge - V.TST Rev 9.5 26 Oct 20816
Marker|Frequency| Meter | Det |AT0069/Amp/Cbl/Fitr/Pad|Corrected| Average |[Margin| Peak PK |Azimuth|Height|Polarity
(GHz) |Reading AF (dB) Reading | Limit (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m)|(dBuV/m) (dBuV/m)| (dB)
1 *2.484 | 37.86 | Pk | 324 -24.6 45.66 - - 74 -28.34| 166 266 \Y
2 *2.484 | 38.05 | Pk | 324 -24.6 45.85 - - 74 -28.15| 166 266 \Y
3 *2.484 | 27.73 |VITR| 32.4 -24.6 35.53 54 -18.47 - - 166 266 \Y
4 *2.484 | 27.95 |VITR| 32.4 -24.6 35.75 54 -18.25 - - 166 266 \Y

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

V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1

DATE: 2017-08-15

FCC ID: A94AP2 IC: 3232A-AP2
HARMONICS AND SPURIOUS EMISSIONS
H:UL Morrisville - South Chomber "o Jul 2817 19:53:42
Radioted Fmissions 3-Meters
185 Erodeet B 17T
Config: AP2
Mode :BPSK 2482 MHz
g5 Tested by:Graoham Allen/Niklas Hoydon
8!:
Peack Limit (dBulU/m)
75
% 65 ‘
° Avg LimiL tdBuU/m) ‘
55
45 ‘,Uru‘,‘
35 i " — ” Wi il
. ' h
o5
1 iz T8
Frequency (GHz)
TR D DAL PROR B T G R o ertal D0 Gk 8 PR e STaeute) h R o Hontal
Markers|Frequency| Meter | Det | AT0069 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |AzimuthHeight[Polarity
(GHz) |Reading AF (dB) Reading |(dBuV/m)| (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m)| (dB)
1 *1.311 35.54 (PK-U| 29.1 -23.1 41.54 - - 74 -32.46 | 348 212 H
*1.311 25.16 (VITR| 29.1 -23.1 31.16 54 -22.84 - - 348 212 H
2 *4.804 | 44.99 |PK-U 34 -31.1 47.89 - - 74 -26.11 47 105 H
*4.804 | 39.34 [VITR| 34 -31.1 42.24 54 -11.76 - - 47 105 H
3 *11.657 | 35.11 |PK-U| 384 -24.8 48.71 - - 74 -25.29 51 399 H
*11.657 | 24.45 |VITR| 384 -24.8 38.05 54 -15.95 - - 51 399 H
4 *1.297 | 35.87 |PK-U| 29.2 -23.2 41.87 - - 74 -32.13| 250 375 \Y
*1.297 | 25.27 [VITR| 29.1 -23.2 31.17 54 -22.83 - - 250 375 \Y
5 *4.804 | 4259 |PK-U 34 -31.1 45.49 - - 74 -28.51| 214 104 \Y
*4.804 | 35.22 [VITR| 34 -31.1 38.12 54 -15.88 - - 214 104 \Y
6 *11.797 | 35.02 |PK-U| 38.6 -24.6 49.02 - - 74 -2498 | 134 347 \Y
*11.797 | 23.97 |VITR| 38.6 -24.6 37.97 54 -16.03 - - 134 347 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1
FCC ID: A94AP2

DATE: 2017-08-15
IC: 3232A-AP2

N

UL Morrisville - South Chomber

ToJul 2817 2B8:47:41

Rodiated Emissions 3-Meters
185 Eredeet Bozeer 7T
Config: AP2
Mode:BPSK 2441 MHz
95 ‘ Tested by:Grahom Allen/Niklas Haydon
Peak Limit (dBulU/m)
7!:
S 65
° Avg Limit (dBuU/m)
55
45 PR
35
o5
1 1B 18
Frequency (GHz)
TR D DAL PROR B T G R o ertal D0 Gk 8 PR e STaeute) h R o Hontal
Markers|Frequency| Meter | Det | AT0069 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |AzimuthHeight[Polarity
(GHz) |Reading AF (dB) Reading |(dBuV/m)| (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m)| (dB)
1 *1.301 36.18 [PK-U| 29.2 -23.2 42.18 - - 74 -31.82 58 117 H
*1.301 2578 (VITR| 29.2 -23.2 31.78 54 -22.22 - - 58 117 H
2 *4.882 43.2 |PK-U 34 -31 46.2 - - 74 -27.8 338 108 H
*4882 | 36.36 [VITR| 34 -31 39.36 54 -14.64 - - 338 108 H
3 *7.323 | 40.08 [PK-U| 35.5 -27.9 47.68 - - 74 -26.32| 303 107 H
*7.323 319 |VITR| 355 -27.9 39.5 54 -14.5 - - 303 107 H
4 *1.31 35.73 [PK-U| 29.1 -23.1 41.73 - - 74 -32.27 | 184 285 \
*1.309 | 25.24 [VITR| 29.1 -23.1 31.24 54 -22.76 - - 184 285 \
5 *4.882 | 41.92 |PK-U 34 -31 44.92 - - 74 -29.08 | 221 106 \
*4.882 | 33.53 [VITR| 34 -31 36.53 54 -17.47 - - 221 106 \
6 *7.323 | 39.06 |PK-U| 35.5 -27.9 46.66 - - 74 -27.34| 186 112 \
*7.323 | 29.93 [VITR| 35.5 -27.9 37.53 54 -16.47 - - 186 112 \

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U: Maximum Peak
V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1

DATE: 2017-08-15

FCC ID: A94AP2 IC: 3232A-AP2
H:UL Morrisville - South Chomber "o Jul 2817 21:43:38
Radicoted Emissions 3-Meters
185 Erodeet B 17T
Config: AP2
Mode :BPSK 2488 MHz
95 Tested by:Grahom Allen/Niklas Haydon
Peack Limit (dBulU/m)
7!:
3 65
° Avg Limit (dBuU/m)
55
45 g - »,.r.
Bl
35 e
o5
1 1B 18
Frequency (GHz)
TR D DAL PROR B T G R o ertal D0 Gk 8 PR e STaeute) h R o Hontal
Markers|Frequency| Meter | Det | AT0069 |Amp/Cbl/Fltr/Pad|Corrected|Avg Limit|Margin| Peak PK |AzimuthHeight[Polarity
(GHz) |Reading AF (dB) Reading |(dBuV/m)| (dB) Limit |Margin| (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m)| (dB)
1 *1.306 359 |PK-U| 29.1 -23.1 41.9 - - 74 -32.1 167 317 H
*1.306 | 25.33 [VITR| 29.1 -23.1 31.33 54 -22.67 - - 167 317 H
2 *4.96 46.06 |PK-U 34 -31.3 48.76 - - 74 -25.24 | 335 127 H
*4.96 39.82 (VITR| 34 -31.3 42.52 54 -11.48 - - 335 127 H
3 *11.41 34.74 |PK-U| 38.2 -24.1 48.84 - - 74 -25.16 | 212 153 H
*11.41 24.09 (VITR| 38.2 -24.1 38.19 54 -15.81 - - 212 153 H
4 *1.311 36.32 (PK-U| 29.1 -23.1 42.32 - - 74 -31.68 83 160 \
*1.311 25.16 (VI1TR| 29.1 -23.1 31.16 54 -22.84 - - 83 160 \
5 *4.96 43.36 |PK-U 34 -31.3 46.06 - - 74 -27.94 | 223 104 \
*4.96 36.53 [VITR| 34 -31.3 39.23 54 -14.77 - - 223 104 \
6 *11.397 | 34.34 |PK-U| 38.1 -23.9 48.54 - - 74 -25.46 90 130 \
*11.397 | 23.92 |VITR| 38.1 -23.9 38.12 54 -15.88 - - 90 130 \

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

PK-U: Maximum Peak

V1TR: VB=1/Ton, where: Ton is packet duration
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

9.3. WORST-CASE

SPURIOUS EMISSIONS 9 kHz 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 414788.

1BBUL Morrisville - Narth Chamber 28 Jul 2817 f3:12:51
f~ . .
\ RF Emissions
Project Number: 11777487
118 Cliznt: Bose
i Y Config: APZ
~ Mode:  Wores Cose
186 Tested by: Jeffrey Cobrera/Mark Nolting
\\
94
n
o 82
o
e
5 e FCC 15,209 i(prio jected ito 3m)
] -
= " \‘
o
= LTI,
R, T
- i - =~
m Gl MV N
® i o
""‘“‘1""{.'* oy A
46 Ao .
TR WA, |
e 8 k) ¢Aa/,ww‘ . g
S
34 a Wil
Mw.u,’\‘, B
MY
y
22
. BEd1 B 1 8 38
Frequency (MHz2
Range (M) REL/VE Ref/Attn  Det/fvg Tupe Sucep Pts  ¥5ups/fode  Lobel Ronge (M) REW/VEN Ref/Attn  Det/Aug Tupe Sucep Pte  Foups/Mode  Lobel
1508515 WBC-6B)/3k  §1/18  PEAK/Valt hug TBncectAuto) SOER  HAXH Bdeg 5-158
2:.15-30 O(-68)/1BBk  E7/18  PEAK/Valt Avg 15nsac(Auto) 5080 HAXH Bdeg . 15-3
FCC 15.269 Below 3@MHz TST Rev 9.5 26 Oct 20816

Marker Frequenc Meter Det ATO0079 AF Cbl (dB) Corrected FCC 15.209 Margin | Azimuth
y Reading (dB/m) Reading (projected to (dB) (Degs)
(MHz) (dBuV) dB(uVolts/meter 3m)
)

1 .01359 45.39 Pk 16.8 A 62.29 124.94 -62.65 0-360
4 .01407 45.08 Pk 16.6 A 61.78 124.64 -62.86 0-360
5 .20374 43.43 Pk 10.7 A 54.23 101.42 -47.19 0-360
2 .21568 43.76 Pk 10.7 A 54.56 100.93 -46.37 0-360
6 1.86368 24.9 Pk 11 2 36.1 69.54 -33.44 0-360
3 23.92652 13.45 Pk 9.2 .8 23.45 69.54 -46.09 0-360

Pk - Peak detector
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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

QKUL Morrisville - South Chamber 13 Jul 2817 22:686:81
Radioted Emissions - 3 Meters
Project Number: 11777487
[ UUSE NOONOUOUN SOUUSOURE OV SOSORU U SUUOOS OO OO Lo T Boe
Config: AP 2
Mode: Worst-Case
75 Tested by: Groham Allen/Niklas Haydon
65
55
< ’7
~
3> 45 h
3 WFRTTEmTT aguu/m I
©
Gl
35
o] 3 i
M b
2504 ' M"PJ:"" ushi ! !
o4 l&x i S
%\\"'!'“ 2 J%me uw praflont
by EU‘J "
5 e Ty ol LB LA R ek
1 '«M,n«h%\ i g .MAM\M"}MWM.“ / IJ-“,"J{ R
“tiliayody, i s A gAY
=
34 188 18668
Frequency (MHz)
Range (MHz) REBW/UBW Ref/Attn  Det/Avg Type Sueep Pts  #Swps/Made  Label Ronge (MHz) RBLI/UBl Ref/Attn  Det/Avg Type Sweep Pis  #Swps/Mode  Label
1:36-200 120K(-6c8)/11  97/18  PEAK/LogPur-Uideo  Imsec(futo) 4808 HAXH Horizental | 3:208-18B0 120K(-6d83/1H  97/18  PEAK/LogPur-Video Jnsec(futo) 5638  HMAXH Har izontal
FCC Part 15C 38-1888MHz, TST Rev 9.5 26 Oct 2816

Marker [Frequency| Meter | Det | AT0074 AF Cbl/Amp |[Corrected| QPk Limit Margin [Azimuth|Height |Polarity
(MHz) |Reading (dB/m) (dB) Reading (dBuV/m) (dB) | (Degs) | (cm)
(dBuV) (dBuV/m)
1 31.1478 | 29.19 | Pk 25.4 -31.8 22.79 40 -17.21 | 0-360 | 399 H
2 184.0174 | 34.63 | Pk 15.7 -30.4 19.93 43.52 -23.59 | 0-360 | 198 H
3 847.1841 | 31.99 | Pk 26.6 -27.6 30.99 46.02 -15.03 | 0-360 | 298 H
4 32.4231 28.2 Pk 24.4 -31.7 20.9 40 -19.1 | 0-360 | 102 \
5 186.7806 | 31.2 Pk 15.8 -30.3 16.7 43.52 -26.82 | 0-360 | 102 \
6 806.7789 | 30.93 | Pk 26.2 -27.9 29.23 46.02 -16.79 | 0-360 | 199 \
Pk - Peak detector
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REPORT NO: R11777487-E1 DATE: 2017-08-15
FCC ID: A94AP2 IC: 3232A-AP2

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

115UL Morrisville - South Chamber 14 Jul 2817 21:16:25
Radioted Emissions 3-Meters
Project Number: 11777487
185 Client: Bose
Config: AP2
Mode: WC
95 Tested by: Groham Al len/John Monser
85
75 Peak L imit  LdBul)/m)
‘e
3
= 65
[aa}
o
Averoge Limit (dBuU/m)
55
45
35 ¥
25
18 26.5
Fregquency (GHz2
Range (6H2) REN/UBU Ref/Atin  Det/Avg Tupe Sneep Fts ¥5ups/fiods  Labal Range (6fiz) REU/VEH Ref/Attn  Det/fvg Type Sueep Fils  Fowps/liode  Label
1:16-26.5 IMC-6dBI/IM e PEAK/Pur Avg(RHS)  IEnsecCAuto) 18 MAKH Horizontal | 2:18-26.5 HC-6dB) /3N 9972 PEAK/Pur Avg(RNS)  IBnsecCAuto) 18k MAKH Uert ical
FCC RSE 18 _to_26-56Hz_DTS.TST Rev 9.5 26 Oct 2816

Markers|Frequency| Meter | Det AF |Amp/Cbl [Corrected| Average |Margin| Peak (Margin/Azimuth|Height Polarity
(GHz) |Reading AT0076 | (dB) Reading Limit (dB) Limit (dB) | (Degs) | (cm)
(dBuV) (dB/m) (dBuV/m) | (dBuV/m) (dBuV/m)
1 *18.434 | 47.81 |PK-U| 327 -40.3 40.21 54 -13.79 74 -33.79| 305 292 H
2 *21.085 | 47.37 |PK-U| 33.2 -39.7 40.87 54 -13.13 74 -33.13 0 300 H
3 *22.818 | 47.42 |PK-U| 33.7 -39.2 41.92 54 -12.08 74 -32.08| 249 241 H
4 *18.425 | 475 |PK-U| 327 -40.3 39.9 54 -14.1 74 -34.1 255 323 \
5 *21.069 | 47.49 |PK-U| 33.2 -39.7 40.99 54 -13.01 74 -33.01| 221 278 \
6 *22.794 | 48.31 |PK-U| 33.7 -39.2 42.81 54 -11.19 74 -31.19| 298 125 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK-U: Maximum Peak
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