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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

1. ATTESTATION OF TEST RESULTS
COMPANY NAME: Bose Corp.

100 The Mountain Rd.

Framingham, Massachusetts, 01701, USA

EUT DESCRIPTION: Wireless Audio Module

MODEL: 420128RM

SERIAL NUMBER: Radiated: REO3

Conducted: 0359

DATE TESTED: 2016-01-15 to 2016-03-25
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY 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/Falil 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, any agency of the Federal Government, or any
agency of any government.

Approved & Released
For UL LLC By:

Prepared By:

_.I:' = | _.l:
L forre

Ron Reichard
EMC Project Lead

Jeff Moser
EMC Program Manager

UL — Consumer Technology Division

UL — Consumer Technology Division
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA and 2800 Suite B, Perimeter Park Drive, Morrisville,
NC 27560.

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

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

<] Chamber NORTH

XI 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/

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Total RF power, conducted +/- 0.45
RF power density, conducted +/-  1.50
Spurious emissions, conducted +- 2.94
All emissions, radiated up to 18 GHz +/- 5.36
Temperature +/-  0.07
Humidity +-  2.26
DC and low frequency voltages +-  1.27

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

Model 420128RM is an Audio Transceiver module that uses QPSK modulation. The device
operates in the 2.4/5.2/5.8 GHz bands, is SISO and utilizes two antennas for diversity.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2464 QPSK 3.08 2.03

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two inverted F trace antennas with gains of 1.98 dBi (Antenna A) and 2.2 dBi
(Antenna B).

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Rev. 03.
The test utility software used during testing were the following macro commands:

o 2G4 Only.TTL
e Set2G4 Power Level MTXG.TTL
RF CHx.TTL (Where x = Low/Mid/High Channel)
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

5.5. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z and was
determined that X orientation was worst-case orientation for Antenna A and Z orientation for
Antenna B. Therefore, all final radiated testing was performed with the EUT in X orientation for
Antenna A and Z orientation for Antenna B.

Worst-case data rate as provided by the client was: 22 Mbps
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REPORT NO: R11005838-E1

FCC ID: A94420128RM

DATE: 2016-05-06

IC: 3232A-420128RM

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo T450 Not available -
Laptop adapter Lenovo ADLX65NLC2A Not available -
USB to Serial Adapter Tripp-Lite USA-19HS Not available -

Power/communications
adapter board

Not available

Not available

Not available

Wall mount 18V or 16V |Jameco DDU180100 or Not available -

DC power supply DCU160050

(Control Board)

I/O CABLES

1/0O Cable List

Cable (Port # of identical |Connector |Cable Type |Cable |Remarks

No ports Type Length

1 Antenna 1 SMA Un-Shielded |0.5 SMA To SMA cable
connecting SMA/U.FL
adapter to SA.

2 Antenna 1 SMA to U.FL [Un-Shielded |0.1 SMA to U.FL adapter

3 EUT Data Port |1 Ribbon (26 |Un-Shielded |0.2 Control Board to EUT

conductor
FFC)

4 DC Supply 1 Barrel Un-Shielded |0.5 DC Supply to Control
Board. Control Board
supplies power to EUT.

5 Serialto3.5 |1 Serial Un-Shielded |1.5 From USB/Serial adapter

mm to 3.5 mm data port on
control board.

6 usB 1 USB to USB |Un-Shielded (0.8 From PC to USB/Serial
adapter

7 DC 1 DC Un-Shielded [0.8 N/A

8 AC 1 2 Prong Un-Shielded |1.5 N/A
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FCC ID: A94420128RM IC: 3232A-420128RM

TEST SETUP

The EUT is connected to the Control Board during radiated-emissions testing. The Control
Board allows for changing the EUT’s channel/mode via laptop and provides power to the EUT.

For convenience, the device is connected to a laptop PC via a Communications Control
Board/Serial Cable/Serial-USB adapter/USB cable to configure the device for test during
antenna-port measurements.

Test software exercised the radio portion of the device.
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SETUP DIAGRAM FOR TESTS
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FCC ID: A94420128RM

DATE: 2016-05-06

IC: 3232A-420128RM

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.
; Sunol
Hybrid Broadband .
AT0073 Antenna, 30-1000MHz (S:glrepnces JB3 2015-06-10 | 2016-06-30
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren | 3117 2015-02-17 | 2016-02-29
Antenna, 1to 18 GHz
Gain-loss string: 30- . .
N-SAC02 1000MHz Various Various 2015-06-04 | 2016-06-30
N-SACO03 fg‘&'gss sing: - various Various 2015-09-29 | 2016-09-30
SA0026 Spectrum Analyzer Agilent N9030A 2015-03-27 | 2016-03-31
SOFTEMI EMI Software UL Version 9.5 NA NA
Hioo7g | Temp/Humid/Pressure | Springfield | p o ciseTemp | 2015-07-01 | 2016-07-31
Meter Precision

Note — All testing in this chamber was prior to 2016-02-29

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

Chamber)
Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
ATO0079 Active Loop Antenna | ETS-Lindgren | 6502 2015-12-08 | 2016-12-31
Gain-loss string: : ,
S-SACO01 0.009-30MHz Various Various 2015-10-07 | 2016-10-31
SA0025 Spectrum Analyzer Agilent N9030A 2016-03-17 | 2017-03-31
SOFTEMI EMI Software UL Version 9.5 NA NA
HI0050 Inirtne‘z’ Humid/Pressure | 1o parmer | 99760-00 2015-07-01 | 2016-07-31
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IC: 3232A-420128RM

Test Equipment Used - Radiated Disturbance Emissions (E-field) — Chamber C

Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
ATOOe3 | Hor Antenna, 18- ARA MWH-1826/B 2015-08-27 | 2016-08-31
26.5GHz
C-saco3 | Sainlosssting: 18- 1y /70 Various 2015-09-27 | 2016-09-30
40GHz
SA0016 Spectrum Analyzer | Agilent N9030A 2015-08-26 | 2016-08-31
SOFTEMI | EMI Software UL Version 9.5 NA NA
HI0034 I/IZT;/ Humid/Pressure | ;1o parmer | 99760-00 2015-03-23 | 2016-03-31
Test Equipment Used - Wireless Conducted Measurement Equipment
Eqml%ment Description Manufacturer | Model Number | Last Cal. | Next Cal.
Conducted Room 2
SA0020 Spectrum Analyzer Agilent E4446A 2015-02-26[2016-02-29
Technologies
PWMO003 RF Power Meter Keysight . N1911A 2015-06-08(2017-06-08
Technologies
Peak and Avg Power Keysight
PWS003 Sensor, 50MHz to 6GHz | Technologies E9323A 2015-06-05/2016-06-05
43733 Temp/HUMAPIESSUTe | Cole-parmer | 99760-00 [2014-03-24[2016-03-24
MMO0168 True RMS Multimeter Agilent U1232A 2015-08-17(2016-08-31
76021 DC Regulated Power CircuitSpeciali CSI3005X5 NA NA
Supply sts.Com
Note — All testing in this room was performed prior to 2016-02-29
Test Equipment Used - Line-Conducted Emissions — Voltage (Morrisville — Conducted 1)
Eqwl%ment Description Manufacturer | Model Number | Last Cal. | Next Cal.
cBLo77  [coax cable, RG223, N-male | b qioinack | PE3476-240  [2015-10-29]2016-10-31
to BNC-male, 20-ft.
. Springfield .
HIO079 Temp/Humid/Pressure Meter Precision PreciseTemp |2015-07-01|2016-07-31
LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-
LISNOO2 | conductor, 25A Custom Com. | 25-2-01.550y |20 12-08-24/2016-08-31
MMO0167 Multi-meter Agilent U1232A 2015-08-17|2016-08-31
PRE0101521 [EMI Test Receiver 9kHz- Rohde &
(75141)  [7GHz Schwarz ESCI 7 2015-08-26|2016-08-31
TLOO1 gm'j'f”t Limiter, 0.009- Com-Power | LIT-930A 2015-05-22|2016-05-31
CW2501M
PS215 AC Power Source Elgar (s/n NA NA
1523A02397)
SOFTEMI EMI Software UL Version 9.5 NA NA
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7. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r04, Section 8.1.
Output Power: KDB 558074 D01 v03r04, Section 9.2.3.1.

Power Spectral Density: KDB 558074 D01 v03r04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r04, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r04, Section 12.0.

Band-edge: KDB 558074 D01 v03r04, Section 13.3
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DATE: 2016-05-06
IC: 3232A-420128RM

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)
2.4GHz Band
QPSK 32.890 | 32.890 1.000 100.00% 0.00 0.010
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DUTY CYCLE PLOTS

2.4 GHz BAND

DUTY CYCLE QPSK 1TX MODE
s Agilent 09:42:01 Jan 15, 2016

L

| Measure

APv3.9.1(122815),46722, Conducted 2
Ref 3@ dBm #Htten 40 dB

a Mkrd 3289 ms
-0.894 dB

#Peak |

Meas Off

Log {

1@ R

dB/
Offst

Channel Power

11.5

dB

Occupied BH

#PAvy

ACP

Center 2.438 800 GHz
Res BH & MHz

#YBH 58 MHz

Span @ Hz
Sweep 41.87 ms (1081 pts)

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

R Axis

4,866 mz
32.89 mg
4866 me
32.89 mg

Amplituda
E.15 dBm
-6.89 dB
£.16 dBm
-6.89 dB

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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8.2. QPSK MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-247 5.2 (1)

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
Chain 0
Channel[Frequency|6 dB Bandwidth{Minimum Limift]
(MHz) (MHz) (MHz)
Low 2412 9.825 0.5
Mid 2438 9.825 0.5
High 2464 9.825 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 89:45:19 Jan 15, 2016

L

| Measure

Ref 28 dBm

APv3.9.1(122815),46722, Conducted 2
Atten 28 dB

a Mkrl 9,825 MHz
-0.058 4B

#Peak

‘ Meas Off
Channhel Power
‘ Occupied BH

ACP

Center 2,412 @88 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 15 MHz

Sweep 1.467 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH MID CH
s Agilent 09:37:26 Jan 15, 2016

L

| Measure

Ref 28 dBm

APv3.9.1(122815),46722, Conducted 2
Atten 28 dB

a Mkrl 9,825 MHz
8.587 dB

#Peak

‘ Meas Off
Channhel Power
‘ Occupied BH

ACP

Center 2,438 @08 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 15 MHz

Sweep 1.467 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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6 dB BANDWIDTH HIGH CH
- Agilent B9:51:48  Jan 19, 2016 L | Measure

APv3.9.1(122815),46722, Conducted 2 a Mkrl 9.825 MHz
Ref 26 dBm Atten 26 dB B8.672 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
| ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.464 00 GHz Span 15 MHz ‘ 1"‘;{3
#Res BW 108 kHz #UBH 308 kHz  Sweep 1.467 ms (1081 pts)
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Chain 1
Channel|Frequency|6 dB Bandwidth{Minimum Limift]
(MHz) (MHz) (MHz)
Low 2412 9.825 0.5
Mid 2438 9.825 0.5
High 2464 9.825 0.5

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
W Agilent 10:24:07 Jan 15, 2016 L

Measure

APv3.9.10122815),46722, Conducted 2 a Mkrl 9825 MHz
Ref 28 dBm Atten 20 dB -8.221 dB
#Peak

Channel Power

Occupied BH

Center 2,412 008 GHz Span 15 MHz
#Res BH 100 kHz #BH 308 kHz  Sweep 1.467 ms (1081 pts)
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6 dB BANDWIDTH MID CH
1 Agilent 10:17:17  Jan 15, 2616 L | Measure

APv3.9.10122815),46722, Conducted 2 a Mkrl 9.825 MHz

Ref 2@ dBm Atten 20 4B -8.113 dB Meas Off
#Peak ‘

Log

10 Channel P

ey annel Power
Offst

‘ Occupied BH

|‘ ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.438 800 GHz Span 15 MHz ‘ 1"‘;{‘;
#Res BH 100 kHz $UBH 300 kHz  Sweep 1.467 ms (1001 pts)

6 dB BANDWIDTH HIGH CH
s Agilent 10:28:23 Jan 15, 2016 L [ Measure

APv3.9.1(122815),46722, Conducted 2 a Mkrl 9,825 MHz
Ref 28 dBm Atten 20 dB -0,145 dB Meas Off
#Peak
Channhel Power
‘ Occupied BH
| ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.464 60 GHz Span 15 MHz ‘ 1"‘;{3
#Res BW 108 kHz #BH 300 kHz  Sweep 1.467 ms (1081 pts)
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Chain 0
Channel|Frequency|99% Bandwidth
(MHz) (MHz)

Low 2412 13.7106

Mid 2438 13.7155

High 2464 13.7117
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 09:46:05 Jan 15, 2016

L | Measure

Ch Freq 2.412 GHz

Occupied Bandwidth

Trig Free
[Averages: 160 | |

l‘ Meas Off

APv3.9.1(122815),46722, Conducted 2
Ref 2@ dBm #Atten 30 dB

| Channel Power

#Samp

Log

‘ Occupied

18
dB/

Offst

11.5

BW
‘ ACP

dB

[ | |

i ik "| Multi Carrier

Center 2,412 0@ GHz
#Res BH 270 kHz

#WBH 820 kHz

Span 40 Mz Power
Sweep 1667 ma (1001 pts)

Occupied Bandwidth
13.7186 MHz

-44.234 kHz
16.242 MHz*

Transmit Freq Error
% dB Bandwidth

Power Stat
99.08 7 CCDF

-26.00 dB

Occ BH % Pwr
% dB

More
1of 2

99% BANDWIDTH MID CH
s Agilent 09:37:58 Jan 15, 2016

L Measure

Ch Freq 2.438 GHz

Occupied Bandwidth

Ii
]
Trig Free Meas Off
[Averages: 160 |

APv3.9.1(122815),46722, Conducted 2
Ref 2@ dBm #Atten 30 dB

#Samp

Log

‘ Occupied BH

18
dB/

Offst

11.5

|
| Channel Power

‘ ACP

A A Multi Carrier

dg MK TIPS
[ [

Center 2,438 0@ GHz
#Res BH 270 kHz

#WBH 820 kHz

Span 40 Mz Power

Sweep 1667 ma (1001 pts)

Power Stat

Occupied Bandwidth
13.7155 MHz

-37.699 kHz
16.253 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

CCDF

More
1of 2

P
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

99% BANDWIDTH HIGH CH
s Agilent 09:56:54 Jan 15, 2016

L

| Measure

]

Ch Freq 2.464 GHz

Trig Free

Occupied Bandwidth |Huerages: 108

APv3.9.1(122815),46722, Conducted 2
Ref 2@ dBm #Atten 30 dB

#Samp

Log

Meas Off

Channel Power

Occupied BH

18

dB/

Offst

11.5

dB PR

Center 2.464 0@ GHz

Span 48 MHz

#hes BH 278 kHz #YBH 820 kHz  Sweep 1.667 ms (1801 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth Occ BH % Pwr
13.7117 MHz % dB

Transmit Freq Error  —45.425 kHz
% dB Bandwidth 16.226 MHz*

99.00 %
-26.00 dB

Power Stat
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REPORT NO: R11005838-E1 DATE: 2016-05-06

FCC ID: A94420128RM IC: 3232A-420128RM
Chain 1
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 13.7133
Mid 2438 13.7121
High 2464 13.7837

99% BANDWIDTH

99% BANDWIDTH LOW CH
1 Agilent 10:24:41  Jan 15, 2616 L | Measure
]

Ch Freq 2.412 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 160 | |

| Channel Power

APv3.9.1(122815%,46722, Conducted 2
Ref 208 dBm #Atten 30 dB
#3amp Occupied BH

ACP

I. dF ..i. i B . .|[.... ' Nt LT ._i. ._.__._....| HUIti carrier
Center 2.412 @@ GHz Span 48 MHz Power
#Res BH 270 kHz #YBH 528 kHz  Sweep 1.567 ms (1001 pts)

Power Stat

Occupied Bandwidth Occ BH % Pur  99.00 % CCDF
13.7133 MHz % dB  -26.00 dB

Transmit Freq Error  -47.662 kHz
% dB Bandwidth 16.217 MHz*

More
1of 2
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

99% BANDWIDTH MID CH
s Agilent 10:18:00 Jan 15, 2016

L

| Measure

Ch Freq 2.438 GHz

Trig Free

Occupied Bandwidth

[Averages: 160 | |

Meas Off

APv3.9.1(122815),46722, Conducted 2
Ref 28 dBm #Htten 30 dB

#Samp

Log

Channel Power

Occupied BH

19
dB/

Offst

11.5

dB

i I
[ I

[ |
| |

|
Center 2,438 8@ GHz

+Res BH 278 kHz

+VEW 828 kHz

Span 48 MHz
Sweep 1667 ms (1001 pts)

‘ Multi Carrier
Power

ACP

Power Stat

% dB Bandwuidth

Transmit Freq Error

Occupied Bandwidth

13.7121 MHz

-44.788 kHz
16.236 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

CCDF

More
1of 2

99% BANDWIDTH HIGH CH

s Agilent 18:29:00

Jan 15, 2016

L

| Measure

Ch Freq
Occupied Bandwidth

2.464 GHz

Trig Free

[Averages: 160 | |

Ref 28 dBm

APv3.9.1(122815),46722, Conducted 2

#Atten 30 dB

I
Meas Off
| Channel Power

#Samp

Log

‘ Occupied

18

dB/

Al SLNAL TE L R
b

Offst

11.5

dB

BW
‘ ACP

Multi Carrier

|
Center 2.464 6@ GH
#Res BH 270 kHz

z
#WBH 820 kHz

|
Span 48 MHz
Sweep 1667 ma (1001 pts)

Power

99.00 %

Occupied Bandwidth

Occ BH % Pwr

% dB Bandwidth

Transmit Freq Error

13.7837 MHz

-46.253 kHz
16.316 MHz*

% dB

-26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

8.2.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-247 5.4 (4)

For systems using digital modulation in the 902—928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

RESULTS

The below power results are average power.

Chain 0
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 1.98 30.00 30 36 30.00
Mid 2438 1.98 30.00 30 36 30.00
High 2464 1.98 30.00 30 36 30.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
Results
Channel |Frequency| Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) dB)
Low 2412 3.08 3.08 30.00 -26.92
Mid 2438 2.28 2.28 30.00 -27.72
High 2464 1.70 1.70 30.00 -28.30
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REPORT NO: R11005838-E1

FCC ID: A94420128RM

DATE: 2016-05-06

IC: 3232A-420128RM

Chain 1
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 2.20 30.00 30 36 30.00
Mid 2438 2.20 30.00 30 36 30.00
High 2464 2.20 30.00 30 36 30.00
Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd Power
Results
Channel |Frequency | Chain 1 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 2.62 2.62 30.00 -27.38
Mid 2438 2.07 2.07 30.00 -27.93
High 2464 1.63 1.63 30.00 -28.37
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

8.2.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-247 5.2 (2)

RESULTS

Chain O

| Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd PSD
PSD Results

Channel [ Frequency | Chain O | Total Limit [Margin
Meas Corr'd

(MHz) (dBm) PSD
(dBm) |(dBm)| (dB)

Low 2412 -13.97 -13.97 8.0 -22.0
Mid 2438 -14.15 -14.15 8.0 -22.2
High 2464 -14.59 -14.59 8.0 -22.6
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06

IC: 3232A-420128RM

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 89:46:28 Jan 15, 2016

L

| Measure

APv3.9.1(122815),46722, Conducted 2
Ref 28 dBm Atten 20 dB

Mikrl 2.411 258 GHz
-13.968 dBm

#Peak

‘ Meas Off
Channhel Power
‘ Occupied BH

ACP

ey

"l“'ll“

T

Center 2,412 @88 GHz
#Res BH 3 kHz #YBH 9.1 kHz

Span 15 MHz
Sweep 1.592 5 (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Copyright 2000-2010 Agilent Technologies

PSD, Chain 0 MID CH
5 Agilent 89:38:24 Jan 15, 2016

L

| Measure

APv3.9.1(122815),46722, Conducted 2
Ref 28 dBm Atten 20 dB

Mikrl 2.437 258 GHz
-14.158 dBm

#Peak

‘ Meas Off
Channhel Power

Occupied BH

Center 2,438 @08 GHz
#Res BH 3 kHz #YBH 9.1 kHz

Span 15 MHz
Sweep 1.592 5 (1081 pts)

ACP

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

Copyright 2000-2010 Agilent Technologies
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

PSD, Chain 0 HIGH CH
s Agilent B9:57:25 Jan 15, 2016 L

APv3.9.10122815),46722, Conducted 2 Mkrl 2.463 258 GHz

Ref 2@ dBm Atten 20 oB -14.585 dBm Meas Off
#Peak

Channel Power
‘ Occupied BH

ACP

Multi Carrier
Power

Power Stat

M i CCDF
Center 2.464 600 GHz Span 15 MHz ‘ 1"‘0’{ S
#Res BH 3 kHz #UBH 9.1 kHz Sweep 1,592 5 (1081 pts)

|Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

Chain 1
| Duty Cycle CF (dB)l 0.00 |Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain 1 Total Limit |Margin
Meas Corr'd
(MHz) (dBm) PSD
(dBm) |(dBm)| (dB)
Low 2412 -13.82 -13.82 8.0 -21.8
Mid 2438 -14.16 -14.16 8.0 -22.2
High 2464 -14.66 -14.66 8.0 -22.7

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 10:25:21 Jan 15, 2016

L

| Measure

Ref 18 dBm

APv3.9.1(122815),46722, Conducted 2

Atten 18 dB

Mikrl 2.411 258 GHz
-13.818 dBmI

#Peak
Log

18

‘ Meas Off
Channel Power
‘ Occupied BH

Multi Carrier
I Power

Power Stat
‘ CCOF

#Res BH 3 kHz

Center 2,412 @88 GHz

#YBH 9.1 kHz

Span 15 MHz

Sweep 1.592 5 (1081 pts)

ACP

More
1of 2
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

PSD, Chain 1 MID CH
1 Agilent 10:18:27  Jan 15, 2616 L | Measure

APv3.9.1(122815),46722, Conducted 2 Mkrl 2.437 258 GHz
Rsf i@ dBm Atten 16 dB -14.162 dBm Meas Off
tFea

Log
1@
dB/
Offst

Channel Power

Occupied BH

‘ ACP

Multi Carrier

Power

N Power Stat

CCDF

Center 2.438 800 GHz Span 15 MHz ‘ 1"‘;{‘;
#Res BH 3 kHz #UBH 9.1 kH=z Sweep 1.592 5 (1001 pts)

I

Copyright 2000-2010 Agilent Technologies

PSD, Chain 1 HIGH CH
# Agilent 18:29:24  Jan 15, 2016 L Measure

APv3.9.10122815),46722, Conducted 2 Mkrl 2.463 250 GHz
Meas Off

Ref 18 dBm Atten 10 dB -14.656 dBm
#Peak

Channel Power
‘ Occupied BH

ACP

Multi Carrier
Power

Power Stat
CCDF

Center 2.464 600 GHz Span 15 MHz ‘ 1"‘0’{ S
#Res BH 3 kHz #UBH 9.1 kHz Sweep 1,592 5 (1081 pts)

|Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

8.2.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-247 5.5

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.
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

RESULTS

Chain 0

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
s Agilent 09:40:32 Jan 15, 2016

L

| Measure

Ref 28 dBm

APv3.9.1(122815),46722, Conducted 2
Atten 28 dB

-12.82 dBm

Peak

Mkrl 2.438 66 GHz
Meas Off

Channel Power

Occupied BH

ACP

Power

‘ Multi Carrier

| Power Stat

Center 2.438 8@ GHz
#Res BH 100 kHz

#WBH 300 kHz

Span 66 MHz

Sweep 5.8 ms (1081 pts)
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

% Agilent 89:46:59 Jan 15, 2016

L

| Measure

APv3.9.1(122815),46722, Conducted 2
Ref 28 dBm Atten 20 dB

Mkr2 2.408 88 GHz
-57.58 dBm

Peak

Meas Off

Channhel Power

Occupied BH

ACP

Center 2,400 8@ GHz

+Res BH 188 kHz +VEW 388 kHz

Span 66 MHz
Sweep 5.8 ms (1601 pts)

W Axis
2.398 14 GH=z
2,486 BA GHz

Marker Trace
1 (&)
2 (&)

Amplituda
-53.53 dBn
-57.58 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

# Agilent 895819 Jan 15, 2016

L

Measure

APv3.9.1(122815),46722, Conducted 2
Ref 28 dBm Atten 26 dB

Mkr2 2.484 18 GHz
-57.71 dBm

Peak

Meas Off

Channel Power

‘ Occupied BH

‘ ACP

Center 2,483 50 GHz

#Res BH 108 kHz #YBH 300 kHz

Span 6@ MHz
Sweep 5.8 ms (1601 pts)

H Axis
2.483 5A GHz
2,484 18 GHz

Marker Trace
1 (&)
2 (&)

Amplitude
-59.68 dEm
-57.71 dBm

Multi Carrier
Power

Power Stat
CCDF
More
1of?2
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
s Agilent 10:13:25 Jan 15, 2016

L

| Measure

Ref 18 dBm

APv3.9.1(122815),46722, Conducted 2
#Atten 28 dB

Mkrd 24.754 GHz
—48.464 dBm

#Peak |

Meas Off

T
1

Channhel Power

4
2

Occupied BH

‘ ACP

Center 13.815 GHz
#Res BH 106 kHz

+VEW 388 kHz

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

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

W Axis
2,412 GH=z
4,824 GHz
7.236 GHz

24,754 GHz

Amplituda
-12.51 dBn
-E1.68 dEm
-57.88 dBm
-48.46 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

OUT OF BAND MID CH
s Agilent 10:11:57 Jan 15, 2016

L

| Measure

APv3.9.1(122815),46722, Conducted 2

Ref 18 dBm

#Atten 28 dB

Mkrd 26.680 GHz
—48.645 dBm

#Peak |

Meas Off

T
1

k¥

Channhel Power

Occupied BH

ACP

Center 13.815 GHz
#Res BH 106 kHz

+VEW 388 kHz

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

Marker Trace
1 (&)
(&)

2
3 1y
4 (1

W Axis
2,438 GH=z
4,876 GHz
7.314 GHz

2E.H88 GHz

Amplituda
-13.83 dBn
-E8,17 dEm
-57.49 dBm
-48.84 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

Chain 1

OUT OF BAND
i Agilent 10:14:58

HIGH CH
Jan 15, 2016

L

| Measure

Ref 18 dBm

APv3.9.1(122815),46722, Conducted 2
#Atten 260 dB

Mkrd 25.851 GHz
—48.149 dBm

#Peak |

Meas Off

T
i

Channel Power

4

Occupied BH

#PAvg

‘ ACP

Center 13.815 GHz
#Res BH 108 kHz

+VEW 388 kHz

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

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

W Axis
2,464 GHz
4,928 GHz
7.392 GH=z

25,851 GHz

Amplituda
-13.32 dBn
-E1.95 dEm
-58.88 dBm
-48.,15 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 10:20:37

Jan 15, 2016

L

| Measure

Ref 18 dBm

APv3.9.1(122815),46722, Conducted 2

Atten 18 oB

Hkrl 2.438 66 GHz
-12.75 dBm

Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2.438 0@ GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 66 MHz
Sweep 5.8 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2

Page 41 of 69

DATE: 2016-05-06
IC: 3232A-420128RM

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: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
s Agilent 10:26:22 Jan 15, 2016 L

| Measure

Ref 18 dBm

APv3.9.1(122815),46722, Conducted 2
Atten 18 dB

Mkr2 2.408 88 GHz
-58.33 dBm

Peak

Meas Off

Channhel Power

Occupied BH

i
|

‘ ACP

Center 2,400 8@ GHz
#Res BH 106 kHz

+VEW 388 kHz

Span 66 MHz
Sweep 5.8 ms (1601 pts)

Marker Trace
1 (&)
2 (&)

W Axis
2.398 28 GH=z
2,486 BA GHz

Amplituda
54,62 dBn
-58.33 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
W Agilent 10:29:51 Jan 15, 2016 L

Measure

Ref 18 dBm

APv3.9.10122815),46722, Conducted 2
Atten 10 oB

-62.47 dBm

Mkrz2 2.485 84 GHz

Peak

Meas Off

Channel Power

‘ Occupied BH

‘ ACP

Center 2,483 50 GHz
#Res BH 100 kHz

Span 6@ MHz
Sweep 5.8 ms (1601 pts)

#YBH 300 kHz

Marker Trace
1 (&)
2 (&)

H Axis
2.483 5A GHz
2,485 84 GHz

Amplitude
-E3.71 dEm
-E2.47 dBm

Multi Carrier
Power

Power Stat
CCDF
More
1of?2
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
s Agilent 10:27:20 Jan 15, 2016

L

| Measure

APv3.9.1(122815),46722, Conducted 2
Ref 18 dBm #Atten 20 dB

Mkrd 25.956 GHz
—48.188 dBm

#Peak |

Meas Off

T
1

Channhel Power

Occupied BH

ACP

Center 13.815 GHz
#Res BH 106 kHz

+VEW 388 kHz

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

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

25,956 GHz

W Axis
2,412 GH=z
4,824 GHz
7.236 GHz

Amplituda
-12.55 dBn
-E1.28 dEm
-57.41 dBm
-48.19 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

OUT OF BAND MID CH
s Agilent 10:21:43 Jan 15, 2016

L

| Measure

APv3.9.1(122815),46722, Conducted 2
Ref 18 dBm #Atten 20 dB

Mkrd 25.938 GHz
—48.752 dBm

#Peak |

Meas Off

T
1

L

Channhel Power

4

Occupied BH

ACP

Center 13.815 GHz
#Res BH 106 kHz

+VEW 388 kHz

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

Type
Fraq
Freq
Freq
Freq

Marker Trace
1 (&)
(&)

2
3 1y
4 (1

W Axis
2,438 GH=z
4,876 GHz
7.314 GHz

25,938 GHz

Amplituda
-12.94 dBn
-E1.97 dEm
-58.18 dBm
-48.75 dEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11005838-E1

FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

OUT OF BAND HIGH CH
s Agilent 10:30:47 Jan 15, 2016

L | Measure

Ref 18 dBm

APv3.9.1(122815),46722, Conducted 2

#Atten 260 dB

Mkrd 25.816 GHz
-48,613 dBm Meas Off

#Peak |

T
i

Channel Power

4

Occupied BH

#PAvg

‘ ACP

Center 13.815 GHz
#Res BH 108 kHz

+VEW 388 kHz

Span 25.97 GHz . .
Sweep 2.452 5 (8192 proy || I c,fg[_j:ﬁ
Amplituda

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

W Axis
2,464 GHz
4,928 GHz
7.392 GH=z

25,816 GHz

-13.23 dBEm

-B1.86 dbn ‘ Power Stat

5771 dE

-45.61 dBm CCDF
More
lof2
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-GEN Clause 8.9 (Transmitter)

IC RSS-GEN Clause 7.1.2 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvim)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

to EUT distance is 3 meters.

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

noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and as applicable for average measurements. For this
evaluation, RMS Power Averaging was used and the resolution/video bandwidth settings were

1MHz/3MHz.

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

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: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

9.2.

Chain 0 (Antenna A, J402)

RESTRICTED BANDEDGE (LOW CHANNEL)

TX SPURIOUS 1-18 GHz QPSK MODE IN THE 2.4 GHz BAND

oeUL Morrisville - North Chomber 3 Feb 2816 1B:29: 1@
; stricted Bondedge
115 'Ef
4 28RM (REB3), AntA
185} I'I'est.e-:l by M. Nalt ing
95
85 ; /’,";::L' .\‘.‘\\\
3
65
45 " PRI Y " o
T L ‘o
2.3 2.41
e BB bet up — Fis  Waputom  Lobel TR Datsivg = apsiode L
STE Eh sl B M Horia
¥ 12 _H.DAT 3 20 # ]
Marker | Frequency | Meter | Det | AF AT0072 |Amp/Cbl/| Corrected | Average | Margin |Peak Limit PK Azimuth| Height | Polarity
(GHz) |[Reading (dB/m) Fltr/Pad | Reading Limit (dB) |(dBuv/m)| Margin | (Degs) | (cm)
(dBuv) (dB) (dBuV/m) | (dBuV/m) (dB)
1 *2.39 37.24 Pk 31.9 -24.8 44.34 - 74 -29.66 302 118 H
2 *2.386 | 38.21 Pk 31.9 -24.8 45.31 - - 74 -28.69 302 118 H
3 *2.39 26.11 | RMS 31.9 -24.8 33.21 54 -20.79 302 118 H
4 *2.388 26.97 | RMS 31.9 -24.8 34.07 54 -19.93 302 118 H

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

Pk - Peak detector
RMS - RMS detection

Page 46 of 69

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: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

UL Marrisville - North Chomber 3 Fek 2E16 18:43: 37

(dBul/m)

I

415

Fevth 2412 U.DAT Rev 3.5 20 Aug 2815

Marker | Frequency | Meter | Det | AFAT0072 | Amp/Cbl/ | Corrected | Average | Margin |Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) Fltr/Pad | Reading Limit (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB) (dBuV/m) | (dBuV/m) (dB)

1 *2.39 36.46 Pk 31.9 -24.8 43.56 - - 74 -30.44 150 316 \

2 *2.388 37.81 Pk 31.9 -24.8 44.91 - - 74 -29.09 150 316 \

3 *2.39 25.3 RMS 31.9 -24.8 324 54 -21.6 - - 150 316 \

4 *2.388 26.31 | RMS 31.9 -24.8 33.41 54 -20.59 - - 150 316 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

AUTHORIZED BANDEDGE (HIGH CHANNEL)

gL Marrisville - North Chomber d Fek 2E16 18:59 86
Restricted Bondedge

Project Number: 11885838
Cli E

on 4Z8128RM (REB3), AntA
Mod 4MHz
185} : | i Tested by: M. Nolting

X%
- Vi
3 0
@ \
65 -.
55! |
% o
4 A o YR RTHY R AT ) e i T !
L. s 4
e
2. .46 18. 3MHz/ 2.563
Frequency (GHz)
Farga Gafz} BB Faf/Attn  Cut/dvg Tupe Serep Fra  Wapifom Lobel | Roge (B0 RBUAGH RafsRitn  Det/ivg Type Sesap Fta 1upaifiode  Lobe 1
4672563 IHE=Ecif1 M 0718 FERK/FLr DvgiftS)  Heseclidte) 891 MAH Hori zontal x [ ' " ¢ I ¢
fth_ 2454 0 DT Rev 3.5 20 Aug 2815

Marker | Frequency | Meter | Det | AFAT0072 | Amp/Cbl/ | Corrected | Average | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) Fltr/Pad | Reading Limit (dB) (dBuv/m) | Margin | (Degs) | (cm)
(dBuv) (dB) (dBuV/m) | (dBuV/m) (dB)

1 *2.484 35.81 Pk 32.1 -24.8 43.11 - - 74 -30.89 294 114 H

2 *2.485 38.5 Pk 32.1 -24.8 45.8 - - 74 -28.2 294 114 H

3 *2.484 26.41 | RMS 32.1 -24.8 33.71 54 -20.29 - - 294 114 H

4 *2.485 26.95 | RMS 32.1 -24.8 34.25 54 -19.75 - - 294 114 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

AUl Marrisville - Morth Chomber 3 Feb 2E16 11:18:58

(dBul/m)

Perth 2464 U DAT Rev 3.5 20 Aug 2815

Marker | Frequency | Meter | Det | AF AT0072 |Amp/Cbl/| Corrected | Average | Margin [Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) Fitr/Pad | Reading Limit (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB) (dBuV/m) | (dBuV/m) (dB)

1 *2.484 35.54 Pk 32.1 -24.8 42.84 - - 74 -31.16 153 332 \

2 *2.484 38.88 Pk 32.1 -24.8 46.18 - - 74 -27.82 153 332 \

3 *2.484 25.82 | RMS 32.1 -24.8 33.12 54 -20.88 - - 153 332 \

4 *2.489 26.79 | RMS 32.1 -24.8 34.09 54 -19.91 - - 153 332 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 2016-05-06
IC: 3232A-420128RM

REPORT NO: R11005838-E1
FCC ID: A94420128RM

HARMONICS AND SPURIOUS EMISSIONS

Low Channel
{ 15Uk Morrisville - North Chamber 4 Feb 2E16 18:55:21
i-Meters
185
B85 |
e
li L =
| _al irblibitiad 5
- L g B,
18 8
Frequency (GHz2
Fangs (A R tn Oetiiivg Tope Fis ~¥Swcaffod  Lobel (6z) RBUAR  Ref/itn Deiug Tpe Swezp Fia  FapeHodk  Lobel
FEC Par 2. 4CH; ST Rev 3.5 28 fug 2815
Marker | Frequency | Meter Det |AF AT0072| Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |[Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dB) (dBuv/m) (dB)
4 *1.356 36.26 PK2 28.5 -25.8 38.96 - 74 -35.04 184 101 \Y
*1.359 24.48 MAv1 28.5 -25.8 27.18 54 -26.82 - - 184 101 \Y
2 *4.821 40.49 PK2 341 -32.2 42.39 - - 74 -31.61 170 201 H
*4.822 29.51 MAv1 34.1 -32.2 3141 54 -22.59 - 170 201 H
5 *4.826 40.13 PK2 341 -32.2 42.03 - - 74 -31.97 196 102 Y
*4.814 29.3 MAv1 341 -32.2 31.2 54 -22.8 - - 196 102 \Y
6 *17.783 35.72 PK2 41.9 -23.9 53.72 - - 74 -20.28 182 100 Vv
*17.787 23.8 MAv1 41.9 -23.9 41.8 54 -12.2 182 100 Vv
1.776 31.39 Pk 29.7 -24.7 36.39 0-360 101 H
3 13.654 32.8 Pk 39.1 -28.7 43.2 - 0-360 199 H

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11005838-E1

FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

Middle Channel

| 15Uk Morrisville - North Chomber _ 4 Feb 2616  11:38.24
Rodicoted Emissions 3-Meters
. r: 11085838
(REB3), AntA
a5 1. Nolting
gs| |
|
-é 65
5 .1. S = s e S
gy N
1 B 8
Frequency CGHz)
Forge G L RaF/0ktr  Daiifheg Tupn Sewp Pa Fapaiom  Lokel [~ Fange G303 R Raf Bt Debffvg Typs Tusap Pia  VopaMods Lobsl |
FCC Part1SC 2.4GHz RSE.TST Rev 3.5 20 Aug 2815
Marker | Frequency | Meter Det |AF AT0072| Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |[Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB) (dBuVv/m) (dB)
1 *1.237 | 35.08 PK2 28.9 -26.2 37.78 - - 74 -36.22 190 151 H
*1.234 | 23.25 | MAvl 28.9 -26.2 25.95 54 -28.05 - - 190 151 H
5 *3.519 41.78 PK2 33.1 -33.7 41.18 - 74 -32.82 283 100 Vv
*3.519 | 29.39 | MAvl 33.1 -33.7 28.79 54 -25.21 - 283 100 \Y
6 *7.376 | 38.01 PK2 35.8 -30.2 43.61 - - 74 -30.39 113 100 \Y
*7.373 26.34 MAv1 35.7 -30.2 31.84 54 -22.16 113 100 \
4 1.711 31.1 Pk 29.3 -24.7 35.7 0-360 101 \
2 5.671 34.93 Pk 34.6 -32.1 37.43 0-360 199 H
3 6.429 34.1 Pk 35.5 -31.1 38.5 0-360 101 H

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

Pk - Peak detector

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11005838-E1 DATE: 2016-05-06

FCC ID: A94420128RM IC: 3232A-420128RM
High Channel
e UL Marrisville - North Chomber 4 Feb ZE16 12:48: 24
l . . . .HC!CJi-:ItECJ Emis=sions 3-Meters

Praject Number: 11885838
ier Bose

428128RM (REB3), @ntA

Ma 454MHz
gs5! Tested by: M. Nelting
85| i
751
= 65
3 als
o
551
15}
4 £
& st - 3 [
& Slppatni -1 B
P o
25|
1 TH 8
Frequency C(GHz)
Parge CiHz) FEUNBU RaF/0ktr  Daiifheg Tupn Snep Fis  ¥apsMoos Lokl | Aonge () RBUAE Ref/ttr  Dat/fug Typs Susap Pty f5upaiMods Lobe 1
FCC Pert1SC 2. 4GHz RSE.TST Rev 3.5 20 Aug 2815

Marker | Frequency | Meter Det |AF AT0072| Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |[Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB) (dBuVv/m) (dB)
2 *2.835 37.52 PK2 324 -24.1 45.82 - - 74 -28.18 148 200 H
*2.831 25.23 | MAvl 324 -24.1 33.53 54 -20.47 - - 148 200 H
3 *7.411 37.94 PK2 35.8 -30.1 43.64 - - 74 -30.36 314 118 H
*7.407 26.26 MAv1 35.8 -30.1 31.96 54 -22.04 - - 314 118 H
5 *3.889 40.64 PK2 33.6 -32.4 41.84 - - 74 -32.16 146 198 \
*3.892 29 MAv1 33.6 -32.4 30.2 54 -23.8 - - 146 198 \
6 *11.193 35.7 PK2 38.1 -26.9 46.9 - - 74 -27.1 36 200 \
*11.201 | 24.13 MAv1 38.1 -26.9 35.33 54 -18.67 - - 36 200 \%
1 1.632 31.58 Pk 28.7 -24.8 35.48 - - - - 0-360 100 H
4 1.913 31.62 Pk 30.9 -24.8 37.72 - - - - 0-360 200 \%
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

Chain 1 (Antenna B, J403)

RESTRICTED BANDEDGE (LOW CHANNEL)

AUl Marrisville - Morth Chomber d Fek 2E16 12:27: 28

Restricted Bondedge

115

ZB12ERM (REB3), AntE
! 2MHz
185} i i Tested by: M. MNolting

as|

85; i i 1 7

CdBul)/m)

[ | I

[

55 | I
° L_M"/.
. bl & & ™ n bl 1 A by {

__,.i.i-«—-*’"ﬁ
2. 31 18 . SMHz /7 2.415
Frequency (GHz)
ore T 3 Tup: o Wapiufom  Lobel Fange (& FBUAEN Faf rittr, Datrivg Tupe Sesap Fta  Foupaifiods  Lobe ]
E k) 81 kil g . | Y . Y .
FetB 2412 H.DAT Rev 3.5 20 fug 2815

Marker | Frequency | Meter | Det AF Amp/Cbl/ | Corrected | Average | Margin |Peak Limit PK Azimuth| Height | Polarity
(GHz) |[Reading AT0072 | Fltr/Pad | Reading Limit (dB) |(dBuv/m)| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)

1 *2.39 35.99 Pk 31.9 -24.8 43.09 - - 74 -30.91 175 112 H

2 *2.387 38.41 Pk 31.9 -24.8 45.51 - - 74 -28.49 175 112 H

3 *2.39 27.16 | RMS 31.9 -24.8 34.26 54 -19.74 - - 175 112 H

4 *2.388 27.39 | RMS 31.9 -24.8 34.49 54 -19.51 - - 175 112 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06

IC: 3232A-420128RM

3 Feb 2E16

12:42.22

| ogUL Morrisville - North Chomber
115}
1 85}
95
3
65|
|
Lig
4.3
Sy
2.37 18 . SMHz/ 2
Frequency (GHz)
Farge [ 3 Tupe Fiz  Wapiom  Lobel Range (&7 RBUEY Batiing — Hode L
Lew CH Bondedae - U.TST Rev 3.5 20 Aug 2815
Marker | Frequency | Meter | Det | AFAT0072 | Amp/Cbl/ | Corrected | Average | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) Fltr/Pad | Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dB) (dBuV/m) | (dBuV/m) (dB)
1 *2.39 36.17 Pk 31.9 -24.8 43.27 - 74 -30.73 76 101 Vv
2 *2.388 37.84 Pk 31.9 -24.8 44.94 - 74 -29.06 76 101 Vv
3 *2.39 26.05 | RMS 31.9 -24.8 33.15 54 -20.85 76 101 Vv
4 *2.388 26.67 | RMS 31.9 -24.8 33.77 54 -20.23 76 101 \Y

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

RMS - RMS detection
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

AUTHORIZED BANDEDGE (HIGH CHANNEL)

| o UL Marrisville - Morth Chomber 3 Feb 2E16 13:88: 49
Restricted Bondedge

- Pro ject Number: 11885838
115 Cli B
on 428128RM (REB3), AntB
Mod 4MHz
185} : | i Tested by: M. Nolting
a5
pt o
e

85 - :\\
~ W
3 i
e i

65

55 ) I

15 WL. P T il Loag Lo - L I
i
N
N
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Farga Gz} REUBU Faf /At Cutifeg Tope e Fia  Wapifom Lobel | Ronge (80 RBUAGY RafsRitn  Det/ivg Type Susap Fts  foupsifode Lobe ]
462,53 INCEAEIN  ID18 FERKFr RvgRS)  Besectda) BE1 MOH Horlzontal 2:2.% 1Mi-6d 1 " ! T !
High CH Bondedse - H.TST Rev 3.5 20 Aug 2815

Marker | Frequency | Meter | Det |AF AT0072| Amp/Cbl/ | Corrected | Average | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) Fltr/Pad Reading Limit (dB) | (dBuv/m) | Margin | (Degs) | (cm)
(dBuv) (dB) (dBuV/m) | (dBuV/m) (dB)

1 *2.484 37.08 Pk 321 -24.8 44.38 - - 74 -29.62 180 134 H

2 *2.488 38.54 Pk 321 -24.8 45.84 - - 74 -28.16 180 134 H

3 *2.484 27.13 | RMS 321 -24.8 34.43 54 -19.57 - - 180 134 H

4 *2.486 27.85 | RMS 321 -24.8 35.15 54 -18.85 - - 180 134 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

L

__UL Marrisville - North Chomber Feb 2616  13:19:15

CdBul)/m)

Frequency CGHz)

Farge Gattz) EUILBU Faf/attn  Dei/Avg fupe Saep Fie  Wepufom  Lotel | Roge (e RBUEY fof/iitn  Detsiwg Tupe etap Fts  Wuparficds  Labe

High [H Bandedae - U.TST Rev 3.5 20 Aug 2815

Marker | Frequency | Meter | Det AF Amp/Cbl/ | Corrected | Average | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading AT0072 | Fltr/Pad | Reading Limit (dB) | (dBuv/m) | Margin | (Degs) | (cm)
(dBuv) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB)

1 *2.484 35.95 Pk 32.1 -24.8 43.25 - - 74 -30.75 81 121 \

2 *2.485 38.67 Pk 32.1 -24.8 45.97 - - 74 -28.03 81 121 \

3 *2.484 26.27 | RMS 32.1 -24.8 33.57 54 -20.43 - - 81 121 \

4 *2.491 27.01 | RMS 32.1 -24.8 34.31 54 -19.69 - - 81 121 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

HARMONICS AND SPURIOUS EMISSIONS

Low Channel
| 15Ut Marrisville - North Chamber Feb 2B16 14:8
185
85
m
1 T8 8
juency CGHz)
— TR T = - Sy Fi» Eapnom  Laal Foge () FUAGL  Ref/Ein Dei/fug Type Ty Fis Vel Lobe
F C : RSE.TST Rev 3.5 20 fug 2815
Marker | Frequency | Meter Det |AF AT0072| Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB) (dBuVv/m) (dB)
4 *2.234 36.86 PK2 31.6 -24.8 43.66 - - 74 -30.34 58 101 \%
*2.236 25.04 MAv1 31.6 -24.8 31.84 54 -22.16 - - 58 101 \%
2 *4.824 41.01 PK2 34.1 -32.2 4291 - 74 -31.09 341 122 H
*4.817 29.29 MAv1 34.1 -32.2 31.19 54 -22.81 - - 341 122 H
3 *3.902 40.31 PK2 33.6 -32.5 41.41 - - 74 -32.59 134 100 H
*3.9 28.79 MAv1 33.6 -32.5 29.89 54 -24.11 - 134 100 H
5 *4.825 41.37 PK2 34.1 -32.2 43.27 - - 74 -30.73 353 247 \%
*4.824 30.59 MAv1 34.1 -32.2 32.49 54 -21.51 353 247 \%
1 1.648 31.39 Pk 28.8 -24.8 35.39 0-360 101 H
6 14.073 32.29 Pk 39.3 -27.6 43.99 0-360 199 Vv

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

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11005838-E1 DATE: 2016-05-06

FCC ID: A94420128RM IC: 3232A-420128RM
Middle Channel
e UL Marrisville - North Chomber 4 Feb ZE16 16: 3581
l . . . .HC!CJi-:ItECJ Emis=sions 3-Meters

e Pro ject Mumber: 11885838

5 ient: Bose

428128RM (REB3), AntB
4 38MH=

a5/ Tested by: M. Nalting

Frequency (GHz)

Parge CiHz) FEUNBU RaF/0ktr  Daiifheg Tupn Snep Fis  ¥apsMoos Lokl | Aonge () RBUAE Ref/ttr  Dat/fug Typs Susap Pty f5upaiMods Lobe

FCC Part1SC 2.4GHz RSE.TST Rev 3.5 20 Aug 2815

Marker | Frequency | Meter Det |AF AT0072| Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |[Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin | (Degs) | (cm)
(dBuv) (dB) (dBuVv/m) (dB)
1 *1.297 36.6 PK2 28.8 -25.9 39.5 - - 74 -34.5 102 200 H
*1.297 24.81 | MAvl 28.8 -25.9 27.71 54 -26.29 - - 102 200 H
4 *2.762 37.64 PK2 324 -24.3 45.74 - - 74 -28.26 74 200 Vv
*2.767 25.34 MAv1 324 -24.2 33.54 54 -20.46 - - 74 200 \
3 * 4.805 41.36 PK2 34.1 -32.3 43.16 - - 74 -30.84 193 147 H
*4.804 29.91 MAv1 34.1 -32.3 31.71 54 -22.29 - - 193 147 H
5 *3.965 40.25 PK2 33.7 -32.4 41.55 - - 74 -32.45 3 157 \
*3.958 28.9 MAv1 33.7 -32.4 30.2 54 -23.8 - - 3 157 \%
2 2.522 33.08 Pk 32.1 -24.6 40.58 - - - - 0-360 100 H
6 16.906 29.28 Pk 42.2 -24.3 47.18 - - - - 0-360 199 \%
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

High Channel

e .I IL Marrisville — North I hrm.lhr:r' ) 4 Fek 2E16 17:22:43
Rodicoted Emissions 3-Meters
185 Pr?\.:—;ct ilz:‘:'cr 11885838
42812ERM (REB3), AntB
464MHz
o5 Tested by: M. Nolting
]
85| |
:: B5
15} - 3
" 5 (] e i
g & 1 e
1 B 8
Frequency CGHz)
Forge G L Faf Flktr, Daiffig Tupe Sawp P FapaMom  Lobel Fange (33 RBUAE Raf Bt Debffvg Typs Surap Pia  ToupalMods Lobel 1
FCC Part1SC 2.4GHz RSE.TST Rev 3.5 20 Aug 2815
Marker | Frequency | Meter Det |AF AT0072| Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK Azimuth| Height | Polarity
(GHz) |[Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dB) (dBuVv/m) (dB)
1 *2.244 38 PK2 31.6 -24.7 44.9 - - 74 -29.1 347 200 H
*2.243 25.06 | MAvl 31.6 -24.7 31.96 54 -22.04 - - 347 200 H
4 *1.241 36.89 PK2 29 -26.2 39.69 - - 74 -34.31 104 162 Vv
*1.241 24.95 MAv1 29 -26.2 27.75 54 -26.25 - - 104 162 Vv
2 *3.773 41.39 PK2 334 -33.7 41.09 - - 74 -32.91 102 223 H
*3.774 29.67 MAv1 334 -33.7 29.37 54 -24.63 - - 102 223 H
3 *10.773 | 35.43 PK2 37.8 -26.7 46.53 - - 74 -27.47 248 133 H
*10.772 23.9 MAv1 37.8 -26.7 35 54 -19 - - 248 133 H
6 *9.186 37.12 PK2 36.4 -28.9 44.62 - - 74 -29.38 68 230 \
*9.191 25.09 MAv1 36.4 -28.9 32.59 54 -21.41 - - 68 230 Vv
5 6.652 33.33 Pk 35.6 -30.7 38.23 - - - - 0-360 101 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

9.3. TX SPURIOUS WORST-CASE 18-26GHz

Chain 0 (Antenna A, J402)

UL-RTF EMC: Chamker C 18 Fek ZH16 12:23: 34
‘ Rodioted Emissions 3-Meters

: Client:Bose
L e —— Froject Number: | 1EB5838

: Contig:428128RM (REB3)
: Mode: 2.4GHz Arnt A worse-cose
g5 ferermme e emm e .............................................. Tested by:B. Kiewra

0
n

Ny
o

CdBul)/m2
)
n

55
45 -
35
D e e CLECr T T TR R o R e e P R e R SETTE ST R TR SR SRR AR S R
18 26
Fr‘equemcg CEH=1
Farge (0H) TBUABH  Ref/fttn  Det/Avg Typ s Fupe/M  Range () REIBL  Ref/fttn  Debihvg Tupe Pls  #Sups/fode Poo
118 WGB3 IEE FERFar ﬂvglmﬁ) IEnE.B:(ﬁuLDJ EBEZ MixH | 2:18-20 MR/ T8V POk M(RMS) \Eme.an:(ﬁuln) B W -]

Trace Markers

Marker | Frequency | Meter Det |AF(dB/m)| Amp/Cbl | Corrected | Average | Margin [Peak Limit| Margin |Azimuth| Height | Polarity
(GHz) |[Reading (dB) Reading Limit (dB) |[(dBuv/m)| (dB) | (Degs) | (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *20.015 | 48.95 PK2 32.7 -40.8 40.85 - - 74 -33.15 291 170 H
*20.015 | 37.61 | MAvl 32.7 -40.8 29.51 54 -24.49 - - 291 170 H
3 *22.34 50 PK2 36 -40.5 45.5 - - 74 -28.5 116 326 H
*22.342 | 37.24 | MAvl 36 -40.5 32.74 54 -21.26 - - 116 326 H
6 *19.996 | 48.78 PK2 32.6 -41.1 40.28 - - 74 -33.72 292 338 \Y
*19.996 | 37.91 | MAvl 32.6 -41.1 29.41 54 -24.59 - - 292 338 \Y
7 *22.241 | 49.36 PK2 36.1 -40.5 44.96 - - 74 -29.04 267 163 \Y
*22.242 37.1 MAv1 36.1 -40.5 32.7 54 -21.3 - - 267 163 \Y
2 21.828 48.15 Pk 35.7 -40.5 43.35 - - - - 0-360 101 H
4 23.491 48.52 Pk 33.9 -40.2 42.22 - - - - 0-360 101 H
5 25.685 47.25 Pk 34.1 -38.1 43.25 - - - - 0-360 150 H
8 23.482 47.34 Pk 33.9 -40 41.24 - - - - 0-360 101 Vv
9 25.736 46.62 Pk 34.1 -37.7 43.02 - - - 0-360 175 \
- indicates frequency in CFR47 Pt 15/ IC RSS- Restncted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

Chain 1 (Antenna B, J403)

SUL—RTP EMC: Chamker C 18 Feb ZBI16 13:28:58
i Rodiaoted Emissions 3-Meters

: Client:Bose
L pro Froject Number: 11885838

' Contig:428128RM (REB3)
: Mode: 2.4GHz Ant B worse-cose
I ,,,—,—,————_—_—e_e—"—,—, , ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Tested beB. Kiewra

BE [ R i  itisilCnN

75 LPeak Loimit CABUU/md b

CdBul/m)

e B e
18 26
Freguency (GHz
Rarge (M) ABWABN  Ref/Attn Detifhg Tyee Suee Ple s Ronge Gt)  REMABE  Ref/bttn  Debfivg Tupe S Pts  HupaModz Poy
1165 WCRBM TG P o) lomoihude) SE2 MR | 2000 RN 1B PP AqBS)  ercifre) CA37 HAL -

Trace Markers

Marker | Frequency | Meter Det |AF(dB/m)| Amp/Cbl | Corrected | Average | Margin | Peak Limit | Margin |Azimuth| Height | Polarity
(GHz) |[Reading (dB) Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *20.091 | 48.84 PK2 329 -41.1 40.64 - - 74 -33.36 47 359 H
*20.09 37.61 | MAvl 329 -41.1 29.41 54 -24.59 - - 47 359 H
3 *22.631 | 48.58 PK2 34.2 -40.2 42.58 - - 74 -31.42 104 356 H
*22.629 | 37.15 | MAvl 34.2 -40.2 31.15 54 -22.85 - - 104 356 H
7 *20.545 | 48.86 PK2 33 -40.8 41.06 - - 74 -32.94 50 159 \Y
*20.546 | 37.39 | MAvl 33 -40.8 29.59 54 -24.41 - - 50 159 \Y
8 *22.058 | 48.26 PK2 36.6 -40.5 44.36 - - 74 -29.64 355 101 \Y
*22.059 | 36.92 | MAvl 36.6 -40.5 33.02 54 -20.98 - - 355 101 \Y
2 21.886 48.61 Pk 36 -40.7 43.91 - - - - 0-360 125 H
4 23.469 47.45 Pk 33.9 -39.7 41.65 - - - - 0-360 150 H
5 24,211 47.67 Pk 335 -39.1 42.07 - - - - 0-360 125 H
6 25.019 47.33 Pk 34 -38.7 42.63 - - - - 0-360 125 H
9 25.448 47.19 Pk 33.8 -38 42.99 - - - 0-360 125 Vv
- indicates frequency in CFR47 Pt 15/ IC RSS- Restrlcted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

9.4. TX SPURIOUS WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS BELOW 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).

Chain 0
|_~'Ul-h-;_;:_h_:!¢-'-::'.”iic o Southy Chopher: 25 Mor 2B16  89:29:41
; -—.9: Mo, L TP ¢ =
B *W&g_m\:_g e - ol
4 s, TR 3 4 PR :
il G : B ]
M““’"ﬁwd & o
2 ' '*Wukzt-:ﬂfmfﬂyggﬁﬂ-._m_}
EEE ] [
= e z o =T
F 209 8 I+ Fi
Trace Markers
Marker | Frequency | Meter | Det | AF(dB/m) | Cbl(dB) Corrected FCC 15.209 | Margin | Azimuth
(MHz) Reading Reading (projected to | (dB) (Degs)
(dBuVv) dB(uV/m) 3m)
1 .01233 45.85 Pk 18.4 i 64.35 125.78 -61.43 0-360
2 .03314 42.62 Pk 13.3 1 56.02 117.2 -61.18 | 0-360
3 1.09247 29.99 Pk 10.5 2 40.69 66.84 -26.15 0-360
4 5.02937 22.47 Pk 10.6 4 33.47 69.54 -36.07 0-360
5 15.36075 15.65 Pk 10.7 .6 26.95 69.54 -42.59 0-360
6 21.5047 19.44 Pk 10.1 .8 30.34 69.54 -39.2 0-360
7 27.64865 18.39 Pk 8.5 9 27.79 69.54 -41.75 0-360
Pk - Peak detector
FCC 15.209 Below 30MHz.TST
Rev 9.5 20 Aug 2015
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REPORT NO: R11005838-E1 DATE: 2016-05-06

FCC ID: A94420128RM IC: 3232A-420128RM
Chain 1
Ui._ Morrisvil le - .‘;'-ou*..'r- i..l'-o.n-b.cr'. - ) ) R 25 Maor 2B16 B89:54:58

5 B2
_‘_ 78 | Hﬂ_qﬂ'“\-‘.\_‘_x :
E ...\-’\I QMA) T—
g 9 \Jﬂ"‘*ﬂ"“*-h% |
‘“:J : : . _E'\\ S ‘.klr"l
o 11— i ;s - . Fti Ww.x;'“’“‘““’h-g.\,\g : S : e
ey ML 2 1 o
BB - 3 BT - + TR | : = o e g E 38
Freguency (MHz?
a/fode  Lobel [ Range iz PR Ref/itn  Det/g e Sweep Fla  Fopafiode  Lobel
FCC 15.209 Selou 30MHz.TST Rev 9.5 28 fug 2815
Trace Markers
Marker | Frequency | Meter | Det | AF(dB/m) | Cbl(dB) Corrected FCC 15.209 Margin | Azimuth
(MHz) Reading Reading (projected to (dB) (Degs)
(dBuv) dB(uvV/m) 3m)
1 .01169 45.4 Pk 18.7 1 64.2 126.25 -62.05 | 0-360
2 .07598 37.49 Pk 10.8 1 48.39 109.99 -61.6 0-360
3 .37071 39.8 Pk 10.2 i 50.1 96.22 -46.12 0-360
4 5.06516 19.19 Pk 10.6 4 30.19 69.54 -39.35 0-360
5 15.36075 16.53 Pk 10.7 .6 27.83 69.54 -41.71 0-360
6 21.5047 19.02 Pk 10.1 .8 29.92 69.54 -39.62 0-360
7 27.64865 19.44 Pk 8.5 9 28.84 69.54 -40.7 0-360
Pk - Peak detector
FCC 15.209 Below 30MHz.TST
Rev 9.5 20 Aug 2015
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

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

Chain 0 (Antenna A, J402)

. UL Marrisville - NMorth Chomber 9 Fek 2ZE16 14:34: 25
' Rodioted Emissions — 3 Meters

Project Number: 11885838

Client: Bose
Config: 428128RM (REB3), AntA
Mode: Worst-cose 2.46 band
75! Tested by: M. Nolting
=)
55
5 45
@
e
15
51
38 ’ ) ) ’ L] ) ) ’ ) ) ) T 1888
Frequency C(MHz)
I !‘M;ﬂ (HHz) RBUSBY Rinf Akt '»1.-'»'1,9 |._||» Snap Fta #apyMode  Lobel T ng- (MHz) RBUAGU Ref/fttn I.\-h'iug IU[A Swpap P $5upaiHode  Lobe
1:3-208 1 28k (=61 /1R 9718 PEAK/LogPurVideo  Tasec(futa) 438 MH Horizontal  3:200-1088 128k (=61 1M 97418 FEFK/LogFur-Video Jeeec(fute) 8881 MM Hor izontal
FCC Pe-t 15C 33-1888MHz . TST Rev 3.5 20 Aug 2815

Marker | Frequency | Meter | Det | AT0073 AF | Amp/Cbl (dB) | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

1 *127.0275 44.62 Pk 18.2 -30.5 32.32 43.52 -11.2 0-360 199 H

8 *127.07 46.35 Pk 18.2 -30.5 34.05 43.52 -9.47 0-360 102 Vv

5 *252.5 46.55 Pk 16.4 -29.8 33.15 46.02 -12.87 0-360 102 H

9 142.625 42.64 Pk 17.3 -30.5 29.44 - - 0-360 102 Vv

2 142.6675 47.01 Pk 17.3 -30.5 33.81 - - 0-360 199 H

3 150.8275 47.84 Pk 16.9 -30.4 34.34 - - 0-360 199 H

4 158.4563 51.99 Pk 16.8 -30.4 38.39 - - 0-360 199 H

10 158.605 47.8 Pk 16.8 -30.4 34.2 - - 0-360 102 \

11 307.5 41.76 Pk 18.3 -29.4 30.66 - - 0-360 102 \%

6 308.2 45.93 Pk 18.3 -29.5 34.73 - - 0-360 102 H

7 43.9825 45.95 Pk 15.7 -31.4 30.25 - - 0-360 102 \%
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
FCC Part 15C 30-1000MHz.TST
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REPORT NO: R11005838-E1
FCC ID: A94420128RM

DATE: 2016-05-06
IC: 3232A-420128RM

Chain 1 (Antenna B, J403)

9 Fek 2E16 14:18:12

Rodioted Emissions — 3 Meters

Pro ject Mumber: 11885838
Client: Bose

Config: 42812ERM (REEI), AntB
Mode: Worst-cose 2,46 band
Tested by: M. Nelting

. UL Morrisville - North Chomber
85
75
=
55}
3 451
o
36 198
[ Farge tHHz) ] Faf/dktn  Owiifheg Tupe Samep
130200 |2B(-68) /1N 9710 PEAK/Logm fasec Ghuto
FCC Pe-t 15C 33-1888MHz . TST

Fta
81

1dea

Frequency CMHz)

FopMoc  Lokal
W

T Aoge (2 FEUAE Ref/Pitr,  Dat/fug Typs Surap iy fupaifiods Lobe
Horizontal  3:208- 1028 128 (-BEI/IN T/ FERK/LogFur-U b 8881 PRH

Video Jeeecifuts) BOBI  PAIH Hor izmntal

Rev 3.5 20 Aug 2815

Marker | Frequency | Meter | Det | AT0073 AF Amp/Cbl | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
8 *127.0913 46.41 Pk 18.2 -30.5 34.11 43.52 -9.41 0-360 102 Vv
1 *127.1125 44.93 Pk 18.2 -30.5 32.63 43.52 -10.89 0-360 199 H
5 *251.7 46.5 Pk 16.3 -29.7 33.1 46.02 -12.92 0-360 102 H
2 142.6675 46.04 Pk 17.3 -30.5 32.84 0-360 199 H
9 142.71 42.76 Pk 17.3 -30.5 29.56 0-360 102 \Y
3 150.87 48.37 Pk 16.9 -30.4 34.87 0-360 199 H
4 158.69 52.16 Pk 16.8 -30.4 38.56 0-360 199 H
10 158.775 47.33 Pk 16.8 -30.4 33.73 0-360 102 \Y
11 305.8 41.81 Pk 18.2 -29.5 30.51 0-360 200 \Y
6 307.6 43.78 Pk 18.3 -29.4 32.68 0-360 102 H
7 43.9825 46.59 Pk 15.7 -31.4 30.89 - - 0-360 102 \Y

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

Pk - Peak detector
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REPORT NO: R11005838-E1 DATE: 2016-05-06
FCC ID: A94420128RM IC: 3232A-420128RM

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
(Juasi-peak Average
0.15-0.5 6 to 56 56 to 46
0.5-5 56 ET
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

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

Line conducted data is recorded for both NEUTRAL and LINE.
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RESULTS

LINE1& 2 RESULTS

Conducted RFI Uoltoge

11885836

Wb £l b o i bbbl
|

Frequency (MHz)

Waputade Lmal | farge (M T
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6 WORST EMISSIONS

Marker |Frequency| Meter Det | LISN VCF (dB) | Cbl/Limiter | Corrected QP Limit Margin Avg Limit Margin
(MHz) Reading (dB) Reading (dB) (dB)
(dBuVv) dBuv
Range 1 Line 1
3 .156 44.26 Pk 2 10 54.46 65.67 -11.21 - -
4 .156 8.23 Av 2 10 18.43 - - 55.67 -37.24
7 177 40.08 Pk 2 10 50.28 64.63 -14.35 - -
8 177 4.23 Av 2 10 14.43 - - 54.63 -40.2
11 213 32.63 Pk A 10 42.73 63.09 -20.36 - -
12 213 .76 Av A 10 10.86 - - 53.09 -42.23
Range 2 Line 2
1 .156 44.14 Pk 3 10 54.44 65.67 -11.23 - -
2 .156 7.72 Av 3 10 18.02 - - 55.67 -37.65
5 177 40.58 Pk 3 10 50.88 64.63 -13.75 - -
6 177 4.59 Av 3 10 14.89 - - 54.63 -39.74
9 213 33.17 Pk 2 10 43.37 63.09 -19.72 - -
10 213 1.1 Av 2 10 11.3 - - 53.09 -41.79

Pk - Peak detector

Av - Average detection
CE 150K-30MHz FCC_15-207 Step Rcvr. TST
Rev 9.5 20 Aug 2015
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END OF REPORT

Page 69 of 69

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 NUMBER: R11005838-E1
	1.  ATTESTATION OF TEST RESULTS
	2.  TEST METHODOLOGY
	3. FACILITIES AND ACCREDITATION
	4. CALIBRATION AND UNCERTAINTY
	4.1. MEASURING INSTRUMENT CALIBRATION
	4.2. SAMPLE CALCULATION
	4.3. MEASUREMENT UNCERTAINTY

	5. EQUIPMENT UNDER TEST
	5.1. DESCRIPTION OF EUT
	5.2. MAXIMUM OUTPUT POWER
	5.3. DESCRIPTION OF AVAILABLE ANTENNAS
	5.4. SOFTWARE AND FIRMWARE
	5.5. WORST-CASE CONFIGURATION AND MODE
	5.6. DESCRIPTION OF TEST SETUP
	SUPPORT EQUIPMENT
	I/O CABLES
	TEST SETUP
	SETUP DIAGRAM FOR TESTS


	6. TEST AND MEASUREMENT EQUIPMENT
	7. MEASUREMENT METHODS
	8. ANTENNA PORT TEST RESULTS
	8.1. ON TIME AND DUTY CYCLE
	LIMITS
	PROCEDURE
	ON TIME AND DUTY CYCLE RESULTS
	DUTY CYCLE PLOTS
	2.4 GHz BAND

	8.2. QPSK MODE IN THE 2.4 GHz BAND
	8.2.1. 6 dB BANDWIDTH
	LIMITS
	RESULTS
	6 dB BANDWIDTH
	6 dB BANDWIDTH

	8.2.2. 99% BANDWIDTH
	LIMITS
	RESULTS
	99% BANDWIDTH

	8.2.3. OUTPUT POWER
	LIMITS
	DIRECTIONAL ANTENNA GAIN
	RESULTS

	8.2.4. POWER SPECTRAL DENSITY
	LIMITS
	RESULTS
	PSD, Chain 0
	PSD, Chain 1

	8.2.5. OUT-OF-BAND EMISSIONS
	LIMITS
	RESULTS
	IN-BAND REFERENCE LEVEL
	LOW CHANNEL BANDEDGE
	HIGH CHANNEL BANDEDGE
	OUT-OF-BAND EMISSIONS
	IN-BAND REFERENCE LEVEL
	LOW CHANNEL BANDEDGE
	HIGH CHANNEL BANDEDGE
	OUT-OF-BAND EMISSIONS



	9. RADIATED TEST RESULTS
	9.1. LIMITS AND PROCEDURE
	LIMITS
	TEST PROCEDURE

	9.2. TX SPURIOUS 1-18 GHz QPSK MODE IN THE 2.4 GHz BAND
	RESTRICTED BANDEDGE (LOW CHANNEL)
	AUTHORIZED BANDEDGE (HIGH CHANNEL)
	HARMONICS AND SPURIOUS EMISSIONS
	RESTRICTED BANDEDGE (LOW CHANNEL)
	AUTHORIZED BANDEDGE (HIGH CHANNEL)
	HARMONICS AND SPURIOUS EMISSIONS

	9.3. TX SPURIOUS WORST-CASE 18-26GHz
	9.4. TX SPURIOUS WORST-CASE BELOW 1 GHz
	SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)
	SPURIOUS EMISSIONS 30-1000 MHz (WORST-CASE CONFIGURATION)


	10. AC POWER LINE CONDUCTED EMISSIONS
	LIMITS
	TEST PROCEDURE
	RESULTS
	LINE 1 & 2 RESULTS
	6 WORST EMISSIONS


