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DCE

Wireless Transceiver

Test Report
FCC ID: A94415859 IC: 3232A 415859

1. Report Summary

1.1 Product Bose® Bluetooth speaker
1.2 Client Bose Corporation

The Mountain, Framingham, MA 01701
1.3 Applicable Standards FCCpartl5BandC

1.4 Test Laboratory

RSS-210 issue 8
RSS-Gen issue 3
ICES-003 issue 5

Test Results: Pass [X Fail

Bose DCE laboratories
1 New York Ave
Framingham, MA 01701

IC registration : 3232A

® A

[ACCREDITED]
Certificate # 1514.1

[

FCC site registration under A2LA cert. #1514

This report relates only to the items tested.
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Wireless Transceiver @

L
DCE Test Report !
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

2. Product description
Bluetooth wireless speaker.

A USB 5V power supply and USB charging cable are supplied with the EUT for charging the
internal non user replaceable lithium ion battery. The EUT is allowed to operate while charging
the battery. In addition to operating in Bluetooth mode, the EUT also has a 3.5 mm stereo
auxiliary rear panel jack input to allow audio to be supplied using an external audio source such
as an MP3 player. The 3.5 mm cable is not supplied with the EUT.
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Wireless Transceiver

FCC ID: A94415859

Test Report
IC: 3232A 415859

® A

[ACCREDITED]
Certificate # 1514.1

3. Applicable standards, requirements and tests
RSS- Result /
FCC part 15 RSS210 Gen Test references. Data
section
15.15(b) 5.4 There are no user-accessible controls for the Complies
adjustment of any transmitter parameters in the device
under test.
15.27 There are no special devices such as shielded cables Complies
or special connectors required for compliance to the
applicable standards.
15.203 An intentional radiator shall be designed to ensure that | Complies
no antenna other than that furnished by the
responsible party shall be used with the device.
The antenna is not accessible by the user.
15.205 2.2 The device does not operate in either the US or Complies
Canadian restricted bands.
15.107 7.2.4 Conducted emissions, 150kHz—30 MHz Complies
15.207 Section 6.1
15.109 Radiated emissions, 30MHz—-1GHz Complies
15.209 Section 6.2
15.247 (b)(1) A8.4 (2) Output power: Complies
Section 6.3
15.247 (a)(1) A8.1 (b) Occupied Bandwidth / Channel Spacing Complies
Section 6.4
15.247(a) (1) iii | A8.1(d) Time of Occupancy Complies
Section 6.5
15.247(d) A8.5 4.9 Spurious emissions - Conducted Complies
Section 6.6
15.247(d) 4.9 Harmonics - Radiated. Complies
Section 6.7
15.247(d) 7.25 Spurious radiated emissions 1 — 25 GHz Complies
Section 6.8
4.10, Receiver mode radiated spurious emissions Complies
6.2 Section 6.9
OET65 Canada Health and | SAR exemption calculation Complies
Safety code 6 Section 6.10
Without written permission of laboratory, this report shall not be reproduced except in full.
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Wireless Transceiver @

L
DCE Test Report !
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

4. Environmental Conditions

All testing is performed under the following conditions, unless otherwise defined in the
detail test report section.

Temperature: 22+ 4°C

Humidity: 30 -60 % RH

5. EUT configuration

The Bose® Bluetooth® speaker is powered by an internal rechargeable, non-user
replaceable lithium-ion polymer battery. The battery is charged using the supplied USB
power supply and USB cable. Optionally a personal computer, laptop or other USB type
charger can be used.

For all conducted RF measurements an 8 inch u.FL to SMA adapter cable with 0.7 dB
loss was used to connect the EUT RF output port to the test equipment. The 0.7 dB loss
is accounted for using the reference level offset feature on the spectrum analyzer.
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DCE

FCC ID: A94415859

Wireless Transceiver

Test Report

6. Detailed Test Results

6.1. Conducted Emissions

6.1.1. Requirements

47CFR15.207, RSS 210 section 7.2.4

IC: 3232A 415859

® A

[ACCREDITED]
Certificate # 1514.1

Frequency Limits dB(uV)

MHz Quasi-peak Average
0.15-0.5 66-56 56-46
05-1.6 56 46
1.6-30 60 50

6.1.2. Test setup details

The EUT was tested in accordance with ANSI C63.4 test setup conditions in both AUX
input and Bluetooth modes. For each mode the EUT is operating at the worst case
maximum volume pink noise. The battery was discharged prior to testing to allow
maximum load on the power supply.

The R&S ESR receiver has a feature that performs FFT based quasi-peak and average
measurements over the entire 150 kHz to 30 MHz range.
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L) E Test Report [EconeiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

6.1.3. Test data

120 VAC 60 Hz
LISN Neutral (Worst case)

AUX input at maximum volume pink noise.

. o
Receiver  |pEppmmumeCl =]

@ RBW (QPK) 9 kHz ™MT 1s TH2235
Input 1 DC Att 10 d& Preamp OFF Step TD Scan ENY216 N
Scan @24av Clrw@4QP Clrw
Limit Check ] ] i v+ 1MHBASS i T M2[4] 30.08 dBpY
L!I]E Class B AV, | H Vo PASS ] H 2.877000 MHz
90 deine-Glass-B-QR L+ | pASE : —M1[2] 20.74 dBpV¥
: : : oo : : 2.899500 MHz
80 dBpy
70 dBpv
Class B QP

o0 dey e —

CIassBA\L ! [ I I ! ! ] !
50 dBpy—————————— : Z J

40 depy

e
” W

N o

) 1

by
- bt
= e
et A7 N S
Start 150.0 kHz Stop 30.0 MHz
S ——
ﬂ ] Scanning...  J{RRREREED e Winz?ézz'g:

Date: 7.MAR.2014 12:52:46

Maximum QP emission of 30.0 dBuV at 2.87 MHz, 26 dB margin.

Maximum AV emission of 20.7 dBuV at 2.9 MHz, 25.2 dB margin.
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L
L) E Test Report [EconeiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

120 VAC 60 Hz
LISN Line (Worst case)

Bluetooth mode: iPod paired playing maximum volume pink noise.

. o
Receiver  [pEaamumeCl =]

@ RBW (QPK) 9 kHz ™T 1s TN2235
Input 1 DC  Att 10 d& Preamp OFF Step TD Scan ENY216 L1
Scan @24av Clrw@4QP Clrw
Limit Check ] '+ 1+ 1MHPASS ! C M1[2] 23.71 dBpv
- dLilbe Class B AY, ¥ 8 8 8 & PASS ! : 2.820750 MHz
Efeclasssap; 1 1 | pass : T M2[4] 25.84 dBpv
: : : I : : 372.750 kHz
80 depy - 1
70 dBpv :
ClassB QP__ ! 5 o0 o4 8 , : , :
60 dBpy—————= i y : y f
Class B AV___ , o8 4 B ¢ , ; , :
50 dBpY e —— | —
40 dBpv
30 dBpv
] dpjL
10/dB= =
Start 150.0 kHz Stop 30.0 MHz
Marker
Diagr | Type | Ref | Trc Stimulus Response Function Function Result
Scan N1 2 2.82075 MHz 23.71 dBpv
Scan N2 | | 4 372.75 kHz | 25.84 dBpy | |
Scan M4 | | 4 2.78475 MHz | 33.43 depy | |

—
H ] Scanning... | BEEEEEE N 071232260‘11:

Date: 7.MAR.2014 13:26:44

Maximum QP emission of 33.4 dBuV at 2.78 MHz, 22.6 dB margin.

Maximum AV emission of 23.7 dBuV at 2.82 MHz, 22.3 dB margin.
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6.1.4. Test Equipment

Wireless Transceiver
Test Report

FCC ID: A94415859

IC: 3232A 415859

® A

[ACCREDITED]
Certificate # 1514.1

i Service
Equipment Type Manufacturer Model =i o
other ID Last Due
LISN Rohde & Schwarz ENV216 TN2235 4/3/2013 4/3/2014
EMI Test Rohde & Schwarz ESR TN2247 4/3/2013 41312014
Receiver
iPod Apple 4" gen. TN2005 Verify before use
6.1.5. Testinformation
Date of test: 3/7/2014 Test location : DCE lab — Henry room
EUT serial: 149 Tested by: B. Cerqua
Test Conclusion: Pass
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Wireless Transceiver
Test Report

FCC ID: A94415859 IC: 3232A 415859

® A

DCE

[ACCREDITED]
Certificate # 1514.1

6.2. Radiated emissions 30 MHz — 1 GHz
6.2.1. Requirements
FCC rules part 15.109 (g), 15.209,
ICES-003 issue 5 and CAN/CSA-CEI/IEC CISPR 22:02
Frequency Limit in dBuV/m @3m
MHz Quasi-peak
30 - 230 40
230 - 1000 47
Above 1000 54
6.2.2. Test setup details
The EUT was placed on an 80 cm high table and configured for worst case emissions
based on previous testing. Worst case was using the supplied power supply charging
internal EUT battery while operating at maximum volume into the AUX input.
6.2.3. Test data
Summary:

AUX mode is worst case, maximum volume pink noise.

Emission
Frequency
(MHz)

Measured
Amplitude
(dBuv/m)
QP/AVG*

Measured

Amplitude

(dBuv/m)
Peak

FCC 15B

Limit
(dBuv/m)
QP/AVG*

Limit
(dBuv/m)
Peak

Margin
(dB)
QP/AVG*

38.910

27.50

36.40

40.0

N/A

12.5

146.500

32.30

35.20

43.5

N/A

11.2

167.700

29.30

35.50

43.5

N/A

14.2

245.600

32.50

36.20

46.0

N/A

13.5
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Max-Hold Peak Pre-scan, 30MHz — 1GHz

AUX mode was worst case, maximum volume pink noise.

@ *RBW 120 kHz Marker 1 [T1 ]
VBW 500 kHz 34.67 dBuV/m
Ref 80 dBpv/m *Att 10 dB SWT 165 ms 38.413528930 MHz
80 100 MHz Markelr 2 [[T1]|] 1 GHz
3 .49 dpupvim
I 147 .92ha2964¢ mpiz |IEN
rkefr 3 |iT1
sh.od afpvim
vIEW N N
o - -
rkefr 4 |iT1 |3
3.8 dBpuvyrf DS
50 Foaca Iy caop . po
ECSPER3 =S
+ : B
v
30 L
WK n* 6DB
10
o
--10
-20
Center 173.2050808 MHz Span 970 MHz

IDate: 5.MAR.2014 10:09:26
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6.2.4.

E

Wireless Transceiver

Test Report

FCC ID: A94415859

IC: 3232A 415859

® A

|ACOREDITED|

Certificate # 1514.1

6.2.5.

Test Equipment
i Service
Equipment Type Manufacturer Model el o
other ID Last Due
Antenna Sunol Sciences JB6 TN1397 9/4/2013 9/4/2014
EMI Test Receiver | Rohde & Schwarz ESU40 TN1663 4/5/2013 4/5/2014
Maxwell House
Radiated Bose Corporation N/A TN1445 | 3/5/2013 | 3/5/2014
Emissions Cable
Set
Pre-am Mini-Circuits ZX60- TN2077 | 4/8/2013 | 4/8/2014
P 3018G+
Reference source Com-Power CG 520 TN1569 9/9/2013 9/9/2014
Test information
Date of test: 3/5/2014 Test location : DCE - Maxwell House
EUT serial: 152 Tested by: Kevin Strong
Test Conclusion: Pass
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6.3.

6.3.1.

6.3.2.

6.3.3.

Wireless Transceiver
E Test Report

FCC ID: A94415859 IC: 3232A 415859

® A

[ACCREDITED]
Certificate # 1514.1

Output power

Requirements:

FCC 15.247(a)(1) , RSS 210 A8.4 (2)

Frequency hopping systems operating in the band 2400-2483.5 MHz 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 0.125W.

Test setup details:

The EUT is controlled via the USB port with CSR’s Blue Suite software which is used to
set the test modes of the Bluetooth device. The EUT antenna is disconnected. A
temporary test connector is mounted to the PCB. An 8 inch u.FL to SMA adapter cable
with 0.7 dB loss was used for all conducted measurements. To compensate for the
cable loss the reference level offset feature of the spectrum analyzer was used. The
EUT is programmed to operate on fixed frequencies at the low, middle, and high end of
the authorized frequency band.

The spectrum analyzer resolution bandwidth is set to 3 MHz (higher than the occupied
bandwidth), peak detector and max hold. The maximum output power is recorded for
each of the three frequencies in both basic and enhanced data rates.

Test data.

Summary:

RBW = 3 MHz, detector = peak, max power = 9.54 dBm (9 mW) (Basic Rate)

Channel Center Basic Rate: EDR:
Frequency DH5 3-DH5
(MHz) (dBm) (dBm)

0 2402 7.28 5.77

39 2441 6.25 4.36

78 2480 9.54 8.68

Form: FL292030 rev C
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FCC ID: A94415859

Wireless Transceiver
Test Report

IC: 3232A 415859

Output power for basic rate: (DH5)

® A

[ACCREDITED]
Certificate # 1514.1

@

20.7

10

Marker 1 [T1] RBW 3 MHz REF Att 30 dB
Ref Lvl 7.28 dBm VBW 5 MHz
20.7 dBm 2.40200000 GH=z SWT 5 ms Unit dBm
0.7 dB Offsetf vil|lrr1g 1.28 4ae
2.4OZOOOOO‘§HZ IE'
1 Z o S-SR

-10

/N | -

[T1]

2.4410000 GHRz
9.%4 dB

2.480000/50 GHz
IN1

-20

-30

-40

T

-50

-60

=70

-79.3

Date:

Center 2.44175

GHz 8.35 MHz/

5.MAR.2014 17:02:00

Span 83.5 MHz
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

.
m

Output power for enhanced rate: (3-DH5)

Marker 1 [T1] RBW 3 MHz RF Att 30 dB
@Ref Lyl 5.77 dBm VBW 5 MHz
20.7 dBm 2.40200000 GHz SWT 5 ms Unit dBm
20.7
0.7 dp Offset vi|[T1) q9.77 daB

2.40200000 GHz

10 o 3
1 3 + =
2

2.4410000¢ GXz
/'\ /v,\ V3| IT1) 87Zl
0 X

\ / \ 2.4800070 GHA

-10 } i IN1
1mx\ / \ ] 18

-20 } f \ f

L F /

-50

-60

=70

-79.3

Center 2.44175 GHz 8.35 MHz/ Span 83.5 MHz

Date: 5.MAR.2014 17:03:36

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev C Report Number: EMC.415859.14.79.1 Page 16 of 69

Bose Corporation, 1 New York Ave, Framingham, MA 01701 USA
Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver @

U
L

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

6.3.4. Test Equipment

- Service date
Equipment Type Manufacturer Model Serial or
other ID Last Due
EMI Test Rohde & Schwarz ESIBA40 TN1560 | 4/4/2013 | 4/4/2014
Receiver

6.3.5. Test information

Date of test: 3/5/2014 Test location: Transmitter Test Bench
EUT serial: 1 (PCB) Tested by: B. Cerqua
Test Conclusion: Pass
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Wireless Transceiver
E Test Report

FCC ID: A94415859 IC: 3232A 415859

® A

[ACCREDITED]
Certificate # 1514.1

6.4. Occupied Bandwidth/Channel Spacing

6.4.1. Requirements
RSS210 section A8.1 (b)
The bandwidth of a frequency hopping channel is the 20 dB emission bandwidth,
measured with the hopping stopped. The system RF bandwidth is equal to the channel
bandwidth multiplied by the number of channels in the hopping frequency set.
FCC part 15.247(a)(1)
The hopping channel carrier frequencies are separated by at least 2/3" of the 20dB
bandwidth provided the output power is less than 125 mw (20.96 dBm)

6.4.2. Test setup details

The test setup is described in section 6.3.2 except that the RBW is set to 100 kHz

Bandwidth summary table:

EDR mode packet 3-DH5 (showed widest bandwidth)

BT Channel Center Frequency (MHz) -20dB OBW (MHz) 99% OBW (MHz)
0 2402 1.412 1.232
39 2441 1.412 1.232
78 2480 1.422 1.252

Conclusion: 2/3" of the highest 20 dB bandwidth = 2/3 X (1.422 MHz) = 946 kHz, which
is less than the carrier channel separation of 1 MHz. In addition, the output power is less
than 125 mW. See section 6.3 for the measurement of output power.

The system RF bandwidth as defined in RSS 210 A8.1 (a) is:
Channel bandwidth multiplied by the number of channels in the hop set.
(79 channels) X (1.422 MHz) = 112 MHz.
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l.) E Test Report [EconeiTED)

FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Example spectrum analyzer plot showing how the 20 dB bandwidth was measured.
Used the R&S ESIB40’s built in n dB down measurement.

20 dB OBW = 1.41 MHz. (EDR 3-DH5)

Marker 1 [Tl ndB] RBW 100 kHz RE Att 30 dB
@Ref Lvl ndB 20.00 dB VBW 500 kHz
20.7 dBm BW 1.41282565 MHz SWT 5 ms Unit dBm
20.7
0.7 dB Offset vi|rT1] 4.62 aBn
2.44101/503 GHz =
10 =] o0g 4ap
BW 1.41282(565 MHz
Y
o Nk}\ vT [T1] -14.06 dB
Fr/"-"'_ ] 2.44030361 cH=z
/J \ VT2 [T1] -17.71 dBny
-10 441 1 4 11 IN1

1MAX iMAa

-20

\\*‘4’5—\\\
P

Dot AN

-50

-60

=70

-79.3

Center 2.441 GHz 500 kHz/ Span 5 MHz

Date: 7.MAR.2014 08:32:14
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l.) E Test Report [EconeiTED)

FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Example spectrum analyzer plot showing how the 99% bandwidth was measured.
Used the R&S ESIB40’s built in 99% OBW measurement.

99% OBW = 1.23 MHz. (EDR 3-DH5)

Marker 1 [T1] RBW 100 kHz RE Att 30 dB
@Ref Lv1l 2.57 dBm VBW 1 MH=z
20.7 dBm 2.44101503 GHz SWT 5 ms Unit dBm
20.7
0.7 dp Offset vi|[T1] 4.57 aBn
2.44101503 GHz =
10 = 1 adao LT
vT [T1] -49.66 dBnj
o W 2.44038377 GHz
M_""’ \,—-r\ vTd [T1] -1d.61 dB

&2 2.44161623 GHz
Ell T Iy ap | IN1

v .
\ 42.515030006 MHz|1M?

-20

-30 l[ \

f\ mf\uu"“/w \J&m\

-40

N \N‘“&m

-60

-10

1MAX

\\«K

=70

-79.3

Center 2.441 GHz 500 kHz/ Span 5 MHz

Date: 8.MAR.2014 09:00:07
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Wireless Transceiver

® A

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Channel Spacing

79 channels between 2402 MHz and 2480 MHz = 1 MHz channel spacing

B T e e T

i O e e T
et LU R LRI LU U

k

!
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_ Wireless Transceiver @
l.) E Test Report [EconeiTED)

FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Low band end channel spacing detail.

Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
Ref Lv1l 5.89 dBm VBW 1 MHz
20.7 dBm 2.40200000 GHz SWT 5 ms Unit dBm
20.7
0.7 dp offset wi|(T1] 4.89 dB
2.402000000 GHz
10 Z el A1 aB
=
2740300000 z
V3|IT1 71.23|4ae
0 Fa Fa
\v \Juf 2.40\0\:3}3&?6142
-10 IN1

1MAX f iMA

-20 L

/

o/

-50
-60
-70
-79.3
Start 2.4 GHz 500 kHz/ Stop 2.405 GHz
Date: 8.MAR.2014 10:29:25
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_ Wireless Transceiver @
l.) E Test Report [EconeiTED)

FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

High band end channel spacing detalil

Marker 1 [T1] RBW 100 kH=z REF Att 30 dB
@Ref Lv1l 8.70 dBm vBW 1 MH=z
20.7 dBm 2.47800000 GHz SWT 5 ms Unit dBm
20.7
0.7 dB Offset wvi|lrTig d.70 am

2.47800000 GHz

10 Vol feay ar

NI\ 2.479000000 GHz
L 4 v3|iT1) d.70 ae
'\\‘/ \‘{{\/ \\/ \_\ 2.48000000 GHz
-10 N1

1iMAX iMa

\

-30

-40

-50

-60

=70

-79.3

Start 2.477 GHz 500 kHz/ Stop 2.482 GHz

Date: 8.MAR.2014 10:33:27
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DCE

Wireless Transceiver

Test Report
IC: 3232A 415859

FCC ID: A94415859

6.4.3. Test Equipment

® A

[ACCREDITED]
Certificate # 1514.1

: Serial or Service date
Equipment Type | Manufacturer Model other ID Lot Due
EMI Test Receiver Rohde & ESIB 40 TN1560 4/4/2013 4/4/2014

Schwarz

6.4.4. Testinformation

Date of test:

3/7/2014 - 3/8/2014

Test location:

Transmitter Test Bench

EUT serial:

1 (PCB)

Test by:

B. Cerqua

Test Conclusion:

Pass
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Wireless Transceiver @

L
; l.) E Test Report [ACGREDITED]
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1
6.5. Time of occupancy
6.5.1. Requirements
FCC 15.247 (a) (1) iii, RSS210 A8.1 (d)
The frequency hopping operation shall have an average time of occupancy on any
frequency not to exceed 0.4 seconds within the duration in seconds equal to the number
of hopping frequencies employed multiplied by 0.4
6.5.2. Test setup details
The EUT is controlled via the USB cable with CSR’s Blue Suite software which is used
to set the test modes of EUT. The EUT is programmed to operate at fixed frequencies at
the low, middle, and high end of the authorized frequency band.
Using zero span mode on the channel center frequency the transmit pulse width was
measured for each of the following modes, DH1, DH3 & DH5 with the maximum payload
size for basic and enhanced data rates.
6.5.3. Test data
Dwell Time = (TX Pulse Width) * (Hop Rate) / (# of Channels) / (# of slots) * 31.6
= (TX Pulse Width) * 1600 / 79 / (# of Slots) * 31.6
= (TX Pulse Width) * 640/ ( # Slots)
Hop Rate =1600 hops /S
# of channels = 79
# of slots = number of slots used per packet in a given mode: DH1 =2, DH3 =4, DH5=6
31.6 Seconds = (79 channels) * 0.4 Seconds
Dwell time summary table.
(Measured at 2480 MHz)
Mode # of Pulse Width Dwell Time Limit Result
Slots (us) (S) (S)
DH1 2 416 0.133 0.400 Pass
DH3 4 1685 0.270 0.400 Pass
DH5 6 2927 0.312 0.400 Pass
2DH1 2 423 0.135 0.400 Pass
2DH3 4 1683 0.269 0.400 Pass
2DH5 6 2936 0.313 0.400 Pass
3DH1 2 434 0.139 0.400 Pass
3DH3 4 1686 0.270 0.400 Pass
3DH5 6 2929 0.312 0.400 Pass
Without written permission of laboratory, this report shall not be reproduced except in full.
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

.
m

Representative plot for DH1 with maximum payload size
Channel frequency 2480 MHz

Measured TX pulse width is 416 uS

Delta 1 [T1] RBW 3 MHz RE Att 30 dB
Ref Lv1 —-1.81 dB vBW 5 MHz
20.7 dBm 416.394790 Ns SWT 1 ms Unit dBm
20.7
0.7 dB Offset vi|lrTig _2d.62 amB
—1.522445 Ns
10 el 1 1 ap
T +
416.394[790 Ns
0 TRG
-10 IN1
1VIEW iMa
-20
[L
-30 4
A

-40

-60

. c—

=70

-79.3

Center 2.48 GHz 100 Ns/

Date: 6.MAR.2014 08:41:30
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

.
m

Representative plot for DH3 with maximum payload size
Channel frequency 2480 MHz

Measured TX pulse width is1.68 mS

Delta 1 [T1] RBW 3 MHz RE Att 30 dB
Ref Lv1 l6.71 dB VBW 5 MHz
20.7 dBm 1.684932 ms SWT 5 ms Unit dBm
20.7
0.7 dp Offset vi|liT1) -44.34 dB
—-29.578557 Ns
10 el 2 1 ap
A
1.68HA932 ms
0 TRG
-10 IN1
1VIER iMa

-20

-30

-40

-60

=70

-79.3

Center 2.48 GHz 500 Ns/

Date: 6.MAR.2014 08:52:23
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

.
m

Representative plot for DH5 with maximum payload size
Channel frequency 2441 MHz

Measured TX pulse width is 2.92 mS

Delta 1 [T1] RBW 3 MHz RE Att 30 dB
Ref Lv1 —-0.57 dB vBW 5 MHz
20.7 dBm 2.927417 ms SWT 5 ms Unit dBm
20.7
0.1 dp Offset vi|[T1] -24.06 dB
—29.578557 Ns
10 2l rpaa d o T
7'y £ +
2.927417 ms
0 TRG
-10 IN1
1VIEW iMa

-20

-30

-40

e ,

-60

=70

-79.3

Center 2.48 GHz 500 Ns/

Date: 6.MAR.2014 08:55:39
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DCE

Wireless Transceiver
Test Report

FCC ID: A94415859

6.5.4. Test Equipment

IC: 3232A 415859

® A

|ACOREDITED|

Certificate # 1514.1

i Service date
Equipment Type Manufacturer Model el o
other ID Last Due
EMI Test Rohde & Schwarz ESIB40 TN1560 | 4/4/2013 | 4/4/2014
Receiver
6.5.5. Test information
Date of test: 3/6/2014 Test location: Transmitter Test Bench
Serial number: 1 (PCB) Tested by: B. Cerqua
Test Conclusion: Pass
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L
DCE Test Report !
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

6.6. Spurious emissions- Conducted

6.6.1. Requirements
FCC part 15.247(d), RSS210 A8.5

In any 100 kHz bandwidth, the conducted spurious emissions shall be attenuated at
least 20dB below the level of the wanted signal.

6.6.2. Test Setup
The test setup is described section 6.3.2

EUT is controlled by CSR’s Blue Suite software to enable testing of the spurious output
in specific operational modes.

Measurements are made with the EUT in normal operation (hopping through all
available channels) in basic and enhanced data rate modes.

Without written permission of laboratory, this report shall not be reproduced except in full.
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DCE

6.6.3. Test data

Wireless Transceiver
Test Report

FCC ID: A94415859

Conducted spurious for transmit mode:

IC: 3232A 415859

® A

|ACOREDITED|

Certificate # 1514.1

30 MHz — 25 GHz conducted spurious scan, 100 kHz RBW, peak detector.

Basic data rate, DH5, hopping stopped.

Highest power frequency found at 2412 MHz.
Maximum in band peak measured 8.96 dBm ~ 9 dBm.

(Used to determine the display line values on the following plots.)

Marker 1 [T1] RBW 100 kH=z REF Att 30 dB
Ref Lv1 8.97 dBm vBW 1 MH=z
20.7 dBm 2.41217535 GHz SWT 5 ms Unit dBm
20.7
0.7 dB Offset vi|rT1] d.97 ae -
A
2.41217535 GH=z
1
0 // \\
-10 f \- IN1
1MAX / \ iMa
-20
~30 \.F[‘l S
/\ qu/ A
—40\-\\-/' \/
-50
-60
=70
-79.3
Center 2.412 GH=z 500 kHz/ Span 5 MHz
Date: 8.MAR.2014 10:52:38
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Wireless Transceiver

Test Report

FCC ID: A94415859 IC: 3232A 415859

Basic data rate hopping on all channels

® A

|ACOREDITED|

Certificate # 1514.1

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lv1 6.60 dBm VBW 1 MH=z
20.7 dBm 2.46130145 GH=z SWT 20 s Unit dBm
20.7
ol. 7l ap 100 MH=z 1 GH=z v 1t 10 GHg 60 B
4./14p}130145 dH=z
10_1<J:r TTT + T s 47 _Q =
Y
4 1-13Bp06757 GH=z
v [T11 F48.66 ¢B
0|
.|73%08548 Hz
-10 Tt T, N1
1iMAx iMa
-20 I [SR=2143
-30|
-40
P 3
1HEN
jh"l W) YLV
it
;\,..,N&.J‘wf\f-h.v‘ B e
-60 edll
-70
—79. 3
Start 30 MHz Stop 25 GHz
Date: 8.MAR.2014 11:04:28

Spurious peak emissions are more than 20 dB below maximum in band peak.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

.
m

Enhanced data rate, 3-DH5, hopping stopped.
Maximum in band peak measured 7.8 dBm ~ 8 dBm

(Used to determine the display line values on the following plots.)

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
@Ref Lv1l 7.80 dBm VBW 1 MH=z
20.7 dBm 2.47517535 GHz SWT 5 ms Unit dBm
20.7,
0.7 dp Offsep vif(r1) 71.80 dBn
2.47517|535 GHz =
10 1
fu\)\__m
0 A

-10 \ IN1
1MAX / \ 1iMa
-20 L} =Y

-30

—40fes _“'_'J“\.A_l‘
=50
-60
=70
—79. 3
Center 2.475 GHz 500 kHz/ Span 5 MHz
Date : 8.MAR.2014 11:16:18

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev C Report Number: EMC.415859.14.79.1 Page 33 of 69

Bose Corporation, 1 New York Ave, Framingham, MA 01701 USA
Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver @

.
m

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Enhanced data rate hopping on all channels

Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
<%%>Ref Lv1l 3.98 dBm VBW 1 MH=z
20.7 dBm 2.42835101 GHz SWT 20 s Unit dBm
20.7
Of.7[ak k100 MH=z 1 GH=z v F1s 10 GH§.98 B
3.14p$35101 &z"

10| Z I 49 79 ey

740854 Hz

\4 [T1] 48 .69 Bmy

21 .|I8pY 74241 Hz

-10] IN1

-20

4 22 dBm,

-30

-40

W

50 Y,
A’R‘L.ﬂm MF\P\_‘__’L{\

PR PR N L kit o e T
[ L, yik N A
— 60l L s il
]

=70

—79.3
Start 30 MH=z Stop 25 GHz

Date: 8.MAR.2014 11:24:25

Spurious peak emissions are more than 20 dB below maximum in band peak.
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Wireless Transceiver
Test Report

FCC ID: A94415859 IC: 3232A 415859

® A

[ACCREDITED]
Certificate # 1514.1

Lower band edge (Basic data rate, hopping on all channels)

Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
@Ref Lv1l —44.27 dBm VBW 1 MH=z
20.7 dBm 2.40000000 GH=z SWT 10 ms Unit dBm
20.7
0.7 dp Offset vi|rr1g -44.27 4B
2.40000000 GH=z n
1O_x<r_.r [eFsa 7 = 4 <=

i

/@\399 fgé*v Gf;

-10

\/

VARY;

IN1

-20

T T T OB s

- /

iMA

™ =21 BT, T

-30

—-40 Av"'
[V
-50 ‘iﬂ‘}
LT, R o R g
-60
-70
-79.3
Center 2.4 GHz 1 MH=z/ Span 10 MHz
Date: 8.MAR.2014 11:32:34

Out of band peak emissions are more than 20 dB below in band peak.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

.
m

Upper band edge (Basic data rate, hopping on all channels)

Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
@Ref Lvl -53.81 dBm VBW 1 MH=z
20.7 dBm 2.48350000 GH=z SWT 10 ms Unit dBm
20.7
0.7 dp Offsefp vi|[T1) -54.81 aB

2.48350000 GHz

10 Z e ] 4 o4 ap

< [eF=2141 T e
N
2.48409118 GHz
V3|I1T1] -4¢g.46 dB
0
ffl \/J \ 2.48805912 GH=z
g
1MAX

-10 IN1

&
—tTT—aBmg

iMA

-20

-E\(‘”Lf\ m.,/\

4
W

"
N
2
w

Aol

CYRVARTAFAIFAY

-50

-60

=70

-79.3

Center 2.4835 GHz 1 MH=z/ Span 10 MHz

Date: 8.MAR.2014 11:35:25

Out of band peak emissions are more than 20 dB below in band peak.
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

.
m

Lower band edge (Enhanced data rate), hopping on all channels

Marker 1 [T1] RBW 100 kH=z RF Att 30 dB
@Ref Lvl —45.49 dBm VBW 1 MH=z
20.7 dBm 2.40006012 GH=z SWT 10 ms Unit dBm
20.7
0.7 dp Offset vi|[T1) -449.49 aB

2.40006012 GHz

10 Z fpa g 4 00— aR

| REF 8 |dBm

o My g

/ . v
-10 IN1

D1 [-12 aB I

IMAX [ iMa
-20

P2 -22 dBm I

-30

v
-40
N
N
-50 fﬂA&Mp
st o Sl b b, i A g UL

-60

=70

-79.3

Center 2.4 GHz 1 MH=z/ Span 10 MHz

Date: 8.MAR.2014 11:40:45

Out of band peak emissions are more than 20 dB below in band peak.
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

.
m

Upper band edge (Enhanced data rate, hopping on all channels)

Marker 1 [T1] RBW 100 kHz RE Att 30 dB
Ref Lv1 —-52.87 dBm VBW 1 MH=z
20.7 dBm 2.48350000 GHz SWT 10 ms Unit dBm
20.7
0.7 dp Offser vi|iT1) -54.87 dB
-
2.483500000 GHz
10 S e 5l a8
RE 8 |[dBm
HJ‘/\J\]\"\ 2.48437174 GH=z
of
-10 IN1
Pl [-12 aem[ ]
1MAX \ iMa
-20

P2 -22 dBTm
|

\

-50 "q.[‘_ut_r 2

KB, g el il bl

-60

=70

—-79.3

Center 2.4835 GHz 1 MHz/ Span 10 MHz

Date: 8.MAR.2014 11:44:19

Out of band peak emissions are more than 20 dB below in band peak.
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

6.6.4. Test Equipment

_ Serial or Service date
Equipment Type | Manufacturer Model other ID Lot Due
EMI Test Rohde & ESIB40 TN1560 | 4/4/2013 | 4/4/2014
Receiver Schwarz
6.6.5. Test information
Date of test: 3/8/2014 Test Location: Transmitter Test Bench
EUT serial: 1 (PCB) Tested by: B. Cerqua
Test Conclusion: Pass
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Wireless Transceiver
Test Report

FCC ID: A94415859 IC: 3232A 415859

® A

DCE sty
: D ACCREDITED
Certificate # 1514.1

6.7. Harmonics - Radiated

6.7.1. Requirements

FCC part 15.247(d) RSS-Gen 4.9, 4.10

In any of the restricted bands defined in FCC part 15.209(a), the field strength at a
distance of 3 meters shall not exceed 54dBuV/m (average) or 74dBuV/m (peak)

6.7.2. Test Setup

The EUT is placed in a standard ANSI C63.10 test setup. Standard antennas and gain
horns with suitable pre-amps mounted directly on the horn antennas are used for the
measurement of the harmonics. The EUT hopping is stopped and measurements are
made in the low, mid and high end of the frequency range at the defined limit distance of
3 meters. The EUT is rotated around the vertical axis, the antenna polarization changed
from H to V and the antenna height is varied from 1 to 4 meters in order to find the
maximum value of the harmonic emission. Account is taken of the beam width of the
horn antennas to make sure the EUT remains in the main lobe of the antenna.

6.7.3. Test data

2" & 3" Harmonics of transmitter at (2402, 2441, 2480) MHz

Emission | Measured [ Measured FCC 15B
Frequency | Amplitude [ Amplitude Limit Limit Margin Margin
(MHz) dBuVv/m) | (dBuV/m) [ (dBuV/m) | (dBuV/m) (dB) (dB) Data
QP/AVG* Peak OP/AVG* Peak OP/AVG* Peak Rate
4804.000 44.50 53.90 54.0 74.0 9.5 20.1 EDR
4804.000 46.50 58.40 54.0 74.0 7.5 15.6 BR
4882.000| 46.60 55.20 54.0 74.0 7.4 18.8 EDR
4882.000| 46.80 58.60 54.0 74.0 7.2 15.4 BR
4960.000|  46.90 55.10 54.0 74.0 7.1 18.9 EDR
4960.000| 44.60 56.50 54.0 74.0 9.4 17.5 BR
7206.000{ 30.50 43.00 54.0 74.0 23.5 31.0 EDR
7206.000 37.50 45.10 54.0 74.0 16.5 28.9 BR
7323.000f 37.50 45.10 54.0 74.0 16.5 28.9 EDR
7323.000f 38.10 45.60 54.0 74.0 15.9 28.4 BR
7440.000f 34.50 45.70 54.0 74.0 19.5 28.3 EDR
7440.000f 42.60 49.50 54.0 74.0 11.4 24.5 BR

* Higher order harmonics are in the measurement noise floor.
In all cases the noise floor was in excess of 10dB below the limit value.

Payload size was adjusted to 33% duty cycle; device is a Bluetooth sink only device with
actual duty cycle of less than 10%.
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Wireless Transceiver

Test Report
IC: 3232A 415859

DCE

FCC ID: A94415859

RSS Gen 4.10 Receiver mode spurious emissions

The EUT is programmed to receive on 2441 MHz.

The receive mode local oscillator is offset 1.5 MHz above the receive frequency.

For a receive frequency of 2441 MHz the local oscillator is at 2442.5 MHz.

2" harmonic = 4885 MHz
3" harmonic = 7326 MHz

4" harmonic = 9770 MHz

® A

[ACCREDITED]
Certificate # 1514.1

Emission | Measured | Measured FCC 15B
Frequency [ Amplitude | Amplitude Limit Limit Margin Margin
(MHz) (dBuVv/m) | (dBuv/m) | (dBuv/m) | (dBuV/m) (dB) (dB)
QP/AVG* Peak QP/AVG* Peak QP/AVG* Peak
4885.000 24.60 46.50 54.0 74.0 29.4 27.5
7327.000 24.20 51.00 54.0 74.0 29.8 23.0
9770.000 32.10 44.00 54.0 74.0 21.9 30.0
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6.7.4. Test Equipment

Wireless Transceiver

Test Report

FCC ID: A94415859

IC: 3232A 415859

® A

|ACOREDITED|

Certificate # 1514.1

i Service date
Equipment Type | Manufacturer Model Tracktl)ng
Number Last Due
EMI Test Receiver Rohde & ESU40 TN1663 4/5/2013 4/5/2014
Schwarz
Antenna 4 — 8G AR AT4003 TN727 12/5/2011 12/5/2014
Antenna 0.8 - 18 G EMCO 3115 TN478 7/12/2012 | 7/12/2015
Antenna 8 — 18G AR AT4004 TN728 12/1/2011 | 11/30/2014
Antenna 18 — AR AT4640 TN1596 Verify before use
26.5G
MITEQ AFS4-
20 GHz Pre-amp 00102000-30- TN1672 | 10/8/2013 10/8/2014
10P-4
40 GHz pre-amp MITEQ | JS4018004000- | 11757 | 9/18/2013 | 9/18/2014
30-8P-Al
Cable Florida Labs NMS-290-360 TN2165 | 3/15/2013 3/15/2014
6.7.5. Test information
Date of test: 3/5/2014 Test Location: Maxwell House
EUT serial: 149 Tested by: B. Cerqua / K. Strong
Test Conclusion: Pass
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6.8.

6.8.1.

6.8.2.

6.8.3.

Wireless Transceiver @

E Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Spurious radiated emissions 1-25 GHz

Requirements
FCC part 15.247(d), RSS-Gen7.2.5

In any 100 kHz band width outside the frequency band in which the spread spectrum or
digitally modulated radiator is operating, the radio frequency power that is produced by
the intentional radiator shall be as least 20 dB below that in the 100kHz bandwidth within
the band the contains the highest level of the desired power.

In any of the restricted bands defined in FCC part 15.205(a), the field strength at a
distance of 3 meters shall not exceed limits shown in 15.209, 54dBuV/m (average) or
74dBuV/m (peak).

Test Setup

The EUT is placed in a standard ANSI C63.10 test setup. From 1 to 4 GHz a Double-
Ridged Guide Horn Antenna is used. Above 4 GHz, standard gain horns with suitable
pre-amps mounted directly on the horn antennas are used for the measurement of the
emissions.

The EUT is operating normally (hopping), and measurements are made at the defined
limit distance of 3 meters. Above 18GHz the measurement distance may be reduced to
make sure the emissions are well below the limit. Measurements are made with a 1 MHz
resolution bandwidth and an average detector. There is an implied peak limit 20dB
above the average limit.

The EUT is rotated around the vertical axis, the antenna polarization changed from H to
V and the antenna height is varied from 1 to 4 meters in order to find the maximum value
of the emissions. EUT was positioned in the worst case upright orientation. Account is
taken of the beam width of the horn antennas to make sure the EUT remains in the main
lobe of the antenna.

Test Setup

Frequency range 30MHz — 1 GHz. Passes, see section 6.2 of this report

Note upper and lower band edge measurements are covered in section 6.8.4
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Radiated Emissions 1 GHz to 2.4 GHz

Max-Hold Peak Pre-scan, Basic data rate hopping on all channels.

® *RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 45.60 dBpvV/m
Ref 100 dBpvV/m *Att 0 dB SWT 10 ms 1.722435897 GHz

100 Markdr 2 [T1 ]

56.34 dBpv/m
2.40000J000 GHz

o0

80

FCC_PEAK

60

FCC_AVG

MMM WMW epB

30

20

10

(0]

Start 1 GHz 140 MHz/ Stop 2.4 GHz

IDate: 10.MAR.2014 14:00:37

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Radiated Emissions 1 GHz to 2.4 GHz

Max-Hold Peak Pre-scan, Enhanced data rate hopping on all channels.

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 41.11 dBuv/m

Ref 107 dBuv/m *Att 0 dB * SWT 2 s 1.658756410 GHz

—100

1 PK
- 90
MAXH
.
1(?(,?7 > B AIK
70 PS
e
1'(,1?7/\ij

50

20

10

Start 1 GHz 140 MHz/ Stop 2.4 GHz

IDate: 10.MAR.2014 17:54:21

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

U
L

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Lower restricted band 2310 — 2390 MHz: (Basic data rate)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 41.46 dBuvV/m

Ref 107 dBpvV/m *Att 0 dB SWT 10 ms 2.390000000 GH=z
—100
1 PK
o0
MAXH
ERE -
m= [ s
™
FCC_PEAK
—70 Ps
60
FCC_AV{H
50 6DB

30

20

10

Start 2.31 GHz 8 MHz/ Stop 2.39 GHz

IDate: 10.MAR.2014 16:10:51

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Upper restricted band 2483.5 — 2500 MHz: (Basic data rate)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 41.88 dBuvV/m

Ref 107 dBu\l/m *Att 0 dB SWT 10 ms 2.500000000 GH=z
(2 |
1 PK
o0
MAXH
>~
= s
FCd PEAK
-0 PS
- 60
FQqCc AVG

6DB

50

30

—20

— 10

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

IDate: 10.MAR.2014 16:02:39

Max peak hold emissions are more than 10 dB below the peak limit.

Without written permission of laboratory, this report shall not be reproduced except in full.

Form: FL292030 rev C Report Number: EMC.415859.14.79.1 Page 47 of 69

Bose Corporation, 1 New York Ave, Framingham, MA 01701 USA
Tel: (508) 766-6000 Fax: (508) 766-1145



Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

1 to 4 GHz (Basic data rate)

@ *RBW 1 MHz Marker 2 [T1 ]
VBW 10 MHz 43.98 dBpV/m

Ref 107 dBpvV/m *Att 0 de * SWT 5 s 1.906000000 GH=z

Markdgr 1 [T1|]
42.14 dBuvV/m

2.40700dooo cuz |IEN

—100

1 PK
- 90
MAXH
>~
= ™S
FCC PEAK
-0 PS
- 60
FCC AV
L 5o 6DB

—10

Start 1 GHz 300 MHz/ Stop 4 GHz

IDate: 10.MAR.2014 16:39:07

Max peak hold emissions are more than 10 dB below the peak limit, excluding the fundamental.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

1 to 4 GHz (Enhanced data rate)

@ *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 101.31 dBpV/m

Ref 107 dBpvV/m *Att 0 de * SWT 5 s 2.425000000 GHz

—100

- 90

= ™S

FCC_PEAK

L0 PS

- 60

FCC AV H

L oo 6DB

| I

—10

Start 1 GHz 300 MHz/ Stop 4 GHz

IDate: 10.MAR.2014 16:51:00

Max peak hold emissions are more than 10 dB below the peak limit, excluding the fundamental.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Radiated Emissions 4 — 8 GHz (Basic data rate)

@ *RBW 1 MHz Marker 1 [T1 ]
* VBW 10 MHz 53.75 dBpv/m
Ref 107 dBpvV/m *Att 0 dB *SWT 1 s 4.807692308 GHz
Markdr 2 [T1 |]
19 . 31V /m
100
a.955124205 cuz ||EN
Markdr 3 [T1 |}
1 PK L oo 4 Buv/m
MAXH 31 GHz
Markdr 4 [T1|]
2 avi P
- 80 N ’ TDS
= rec pEalk 7.442307692 GHz
L0 PSs
- 60
1
FCC_AV{ [
[
4
oo 1 6DB
i o o iy AP g et
-30
‘,_ﬁ—'\—'—‘u
R R, L\.,—JL._«-'\_A.,—-F‘*'—“-
-20
-10
Start 4 GHz 400 MHz/ Stop 8 GHz
IDate: 12.MAR.2014 08:04:58

Emissions at the marker frequencies are covered in section 6.7, harmonics.

Other than the harmonics the maximum peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver

Test Report
FCC ID: A94415859 IC: 3232A 415859

® A

[ACCREDITED]
Certificate # 1514.1

Radiated Emissions 4 — 8 GHz (Enhanced data rate)

@ *RBW 1 MH=z Marker 1
*VBW 10 MHz .
Ref 107 dBuv/m *Att 0 dB *SWT 1 s 4.807692308 GHz
Markdr 2 [T1 ]
46.87 dBpV/m
100
4.95512 s cuz |IEN
Markdr 3 [T1
rEx oo 40.44 dBuv/m
30769 GHz
Markdr 4 [T1|]
n AV
-80 —— ———
= T e
FCC PEAK ].44230 592 sHz
L0 ps
- o
FCC AV({
—50 6DB
DC
3 4
|, L T L |
B Lo
30 ——
L e, |
b rn ] e l.H ‘ | e T
—20
10
Start 4 GHz 400 MHz/ Stop 8 GHz

IDate: 12.MAR.2014 08:11:06

Emissions at the marker frequencies are covered in section 6.7, harmonics.

Other than the harmonics the maximum peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Radiated emissions 8 GHz to 18 GHz (Basic data rate)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 56.27

Ref 107 dBpvV/m *Att 0 de * SWT 1 s 17.520000000 GHz

[ o]
1 PK
- 90
MAXH
EES -
ol I e
FCC PEAK
-0 PS
FCC AV H
SR 6DB
-V|w"“’l-"‘-‘ ! ¢ DC
=20
—10
Start 8 GHz 1 GHz/ Stop 18 GHz

IDate: 12.MAR.2014 08:34:07

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

U
L

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

Radiated emissions 8 GHz to 18 GHz (Enhanced data rate)

@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 10 MHz 55.38 dBpV/m

Ref 107 dBuV/m *Att 0 dB * SWT 1 s 17.775000000 GH=z
(2 |
1 PK
- 90
MAXH
L
= ™S
FCC PEAK
-0 PS
- 60 T
FCC AV }

6DB

DC

20

—10

Start 8 GHz 1 GHz/ Stop 18 GHz

IDate: 12.MAR.2014 08:37:37

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Radiated Emission, 18 to 26 GHz (Basic data rate)
3 meter distance

@ *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 60.40
25.7360

Ref 107 dBpV/m *Att 0 dB * SWT 2 s
(2 |
2 AV * L s0
TDS
FCGi?EZ\K

— 70

PS

6DB

DC

i

30

-20

10

Start 18 GHz 800 MHz/ Stop 26 GHz

IDate: 12.MAR.2014 13:12:45

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Radiated Emission, 18 to 26 GHz (Enhanced data rate)
3 meter distance

® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 59.96 dBuV/m

Ref 107 dBuV/m * Att 0 dB * SWT 2 s 24 .760000000 GH=z
(2 |
2 AV * L so
MAXH TS
F;‘CiPEAK
70 PS

60

FCG  AVG

50

— 40

30

—20

10

Start 18 GHz 800 MH=z/ Stop 26 GHz

IDate: 12.MAR.2014 13:11:27

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

18 to 26 GHz, Measurement distance reduced to 25cm.

Basic data rate

@ *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 59.80 dBuvV/m

Ref 107 dBuv/m *Att 0 dB * SWT 2 s 25.768000000 GH=z
[ |
1 PK
[~ 90
MAXH
=
[scafll I s
FCC PEAK
- 70 PS
1
P T
| 5o 6DB
N
ww—uw’\nf"
P S S ——
I S
- 40
— 30
20
— 10
Start 18 GHz 800 MHz/ Stop 26 GHz

IDate: 12.MAR.2014 13:50:05

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

18 to 26 GHz, Measurement distance reduced to 25cm.

Enhanced data rate

@ *RBW 1 MHz Marker [Tl ]
VBW 10 MHz 59 aBuv/
25.

Ref 107 dBuvV/m *Att 0 dB * SWT 2 s

[ |
1 PK

=90
MAXH
B -

80

k'CCiP}«ZAK

70 PS

30

20

—10

Start 18 GHz 800 MHz/ Stop 26 GHz

IDate: 12.MAR.2014 13:31:18

Max peak hold emissions are more than 10 dB below the peak limit.
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Wireless Transceiver @

L
DCE Test Report !
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

6.8.4. Band edge radiated emission measurements, 15.247 (d)
Measured radiated at 3 meters, EUT is 80 cm off ground plane.

(a) More than 20 dB down from in band peak, RBW = 100 kHz

(b) Radiated emissions which fall in the restricted bands, as defined in 15.205(a), must
also comply with the radiated emissions limits specified in 15.205(a).

Basic data rate transmitting on 2402 MHz

@ *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 49.77 dBuv/m

Ref 107 dBuv/m *Att 0 dB * SWT 2 s 2.400000000 GH=z

35.8( dBpv/m

/AN
= TR

AR

N[/ il BN
oo !fw/ & ! | SEB

[ .d}u‘“ﬂuu-ﬂ‘nqp

20

—100

[~
[
Lt
|

™|

10

Center 2.4 GHz 1 MHz/ Span 10 MHz

IDate: 10.MAR.2014 17:27:01
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Basic data rate transmitting on 2480 MHz

@ *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 35.71 dBpV/m

Ref 107 dBpvV/m *Att 0 dB * SWT 2 s 2.483500000 GH=z

Markdr 2 [T2 |]

26.91 dBuv/m

100 N 2.48350dooo cuz|EN
LA
= A
2 =i IS t Y

——

\ TDS

e

20

10

Center 2.4835 GHz 1 MHz/ Span 10 MHz

IDate: 10.MAR.2014 17:31:26
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Enhanced data rate transmitting on 2402 MHz

@ *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 48.31 dBpV/m

Ref 107 dBpvV/m *Att 0 de * SWT 2 s 2.400000000 GHz

Markdgr 2 [T2

]

dBuv/m

2.400034051 cuz |EN

—100

o | S

= )
| S

| PS
|

Y] oo

80

FCC_PEAK

—70

- 60

FCC AV H

50

—10

Center 2.4 GHz 1 MHz/ Span 10 MHz

IDate: 10.MAR.2014 17:24:09
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Wireless Transceiver @

Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

U
L

Enhanced data rate transmitting on 2480 MHz

® *RBW 100 kHz Marker 1
VBW 1 MHz 35.

T1
Ref 107 dBuvV/m *Att 0 dB * SWT 2 s 2.483500000 GH=z

9 dBuvV/m

Markdr 2 [T2 []

iAf

i
-

—

TDS

1
]
a o
¢
o
S
X

i

p

6DB

DC

40

30

20

10

Center 2.4835 GHz 1 MHz/ Span 10 MHz

IDate: 10.MAR.2014 17:08:35
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Wireless Transceiver
Test Report

FCC ID: A94415859 IC: 3232A 415859

® A

&

[ACCREDITED]
Certificate # 1514.1

6.8.5. Test Equipment
i Service date
Equipment Type | Manufacturer Model Tracktl)ng
Number Last Due
EMI Test Receiver Rohde & ESU40 TN1663 4/5/2013 4/5/2014
Schwarz
Antenna 4 — 8G AR AT4003 TN727 12/5/2011 12/5/2014
Antenna 0.8 - 18 G EMCO 3115 TN478 7/12/2012 7/12/2015
Antenna 8 — 18G AR AT4004 TN728 12/1/2011 | 11/30/2014
Antenna 18 — AR AT4640 TN1596 Verify before use
26.5G
AFS4-
20 GHz Pre-amp MITEQ 00102000-30- TN1672 10/8/2013 10/8/2014
10P-4
40 GHz pre-amp MITEQ | ISA018004000- | ry1757 | 9/18/2013 | 9/18/2014
30-8P-Al
Cable Florida Labs NMS-290-360 | TN2165 | 3/15/2013 | 3/15/2014

6.8.6. Test information
Date of test: 3/10/2014 Test Location: Maxwell House
3/12/2014
EUT serial: 149 Tested by: B. Cerqua / K. Strong
Test Conclusion: Pass
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Wireless Transceiver @

-
DCE Test Report !
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

6.9. Receiver mode spurious emissions

6.9.1. Requirements

RSS-Gen section 4.10
If the antenna is detachable, a conducted measurement may be performed.

RSS-Gen section 6.2
No spurious output signals appearing at the antenna terminals shall exceed 2 nW
(-57dBm) in the band 30-1000 MHz, or 5 nW (-53dBm) above 1 GHz.

6.9.2. Test Setup

The EUT is controlled via the USB cable with CSR’s Blue Suite software which is used
to set the test modes of the EUT. The EUT’s RF test connector is fed to the spectrum
analyzer using an 8 inch u.FL to SMA-Female adapter cable; the loss of this adapter
cable is 0.7 dB and is accounted for using the reference level offset feature of the R&S
ESIB40 spectrum analyzer. The EUT is programmed to receive on the target frequency.
To help attenuate the ambient 2.4 & 5 GHz WiFi that are being picked up, the EUT was
placed inside a shielded box with the USB cable and RF output cable passed through
the box to the PC and spectrum analyzer. The ambient WiFi signals while attenuated
greatly by the shielded box are still being picked up on the measurement.

The local oscillator for the radio IC is 1.5 MHz above the programmed receive frequency.

A spectrum scan is made from 30 MHz to 3 times the highest tunable or local oscillator
frequency. 2.4815 GHz * 3 =7.44 GHz ~ 7.5 GHz.

6.9.3. Test data

FreqTJ)((ancy Recﬁ;\:}euf:g/ ((,l\s/lf_:!;uor Emissitz;;:;n)plitude M(Zng))in
(MHz)
2402 2403.5 -77.0 24.0
2441 24425 -76.0 23.0
2480 2481.5 -76.5 235
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FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1
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m

Emissions due to local oscillator (2481.5 MHz)

Example measurement for EUT receiving on 2480 MHz.

Marker 1 [T1] RBW 100 kH=z RE Att 0O dB
@Ref Lv1l —76.50 dBm VBW 500 kH=z
—9.3 dBm 2.48150752 GHz SWT 5 ms Unit dBm
-9.
0.7 dB Offset wvil|lrT1g ~7d.50 am
2.48150752 GHz B
-20
-30
-40 IN1
1MAX iMa

-50

| D1 —-53] dBm

-60

=70

h"\"\uxﬁmm ,.AMN.,,«N”// WWMW

-90

-100

-109|

Center 2.4815 GHz 250 kHz/ Span 2.5 MHz

Date: 18.MAR.2014 14:47:26
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Receiver mode on 2441 GHz

30 MHz to 1 GHz

Marker 1 [T1] RBW 100 kH=z RE Att 0O dB
Ref Lv1 —85.66 dBm VBW 500 kHz
—10 dBm 941.68336673 MH=z SWT 20 s Unit dBm
-10
-20
-30
-40 N1
1MAX iMa

-50

| _ D1 —-57 dBm

-60

=70

-80

~90 %MMWMNMWWWWM

-100

-110

Start 30 MHz 97 MHz/ Stop 1 GH=z

Date: 18.MAR.2014 13:57:29

Emissions are more than 10 dB below the limit.
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FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1
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Receiver mode on 2441 GHz

30 MHz to 7.5 GHz

Marker 1 [T1] RBW 30 kH=z RE Att 0O dB
@Ref Lv1l —-76.71 dBm VBW 500 kH=z
—9.3 dBm 2.47010020 GHz SWT 21 s Unit dBm
-9.
0.7 dp Offser vifrT1] -74.71 aB
2.47010020 GHzll:
—20 Lv o8 LT A o4 gp
5.17965932 GHz
vV3|I1T1l] -74.78 dB
-30
5.76348697 GHz
-40 IN1
1MAX iMa

-50

| D1 —-53] dBm

-60

=70

[
w

2 \'4
-80
-90
-100
—-109|
Start 30 MHz 747 MHz/ Stop 7.5 GHz
Date: 18.MAR.2014 16:22:53

Emissions at the marker frequencies are ambient WiFi pickup and not EUT related,
see plot on next page. Emissions are more than 10 dB below the limit.
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FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

EUT is power off, plot shows ambient pickup

Marker 1 [T1] RBW 100 kH=z RF Att 0O dB
Ref Lv1 —69.36 dBm VBW 500 kHz
—9.3 dBm 2.43286573 GH=z SWT 20 s Unit dBm
-9.
0.7 dB Offsef vi|rT1] —6d9.36 aB
-
2.43286¢6573 GHz
-20 Avid [r-rv1] — 0=
5.22044088 GHz
v3|frrii -8(.71 dBm
-30
5.76753507 GHz
-40 IN1
1MAX iMa
-50

| D1 —-52].3 dBm

-60

=70

2 3
-80 Av4 SZ
l " M\,MM
PUETRIN TS o Wl
AP PO N P | Ny Ay
-90
-100
-109
Start 1 GHz 650 MHz/ Stop 7.5 GHz
Date: 18.MAR.2014 14:33:21
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Test Report

FCC ID: A94415859

6.9.4. Test Equipment

IC: 3232A 415859

® A

[ACCREDITED]
Certificate # 1514.1

F Service date
Equipment Type | Manufacturer Model el o
other ID Last Due
EMI Test Rohde & ESIB40 TN1560 | 4/4/2013 4142014
Receiver Schwarz
6.9.5. Test information
Date of test: 3/18/2014 Test location: Transmitter Test Bench
EUT serial: 1 (PCB) Tested by: B. Cerqua
Test Conclusion: Pass
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Test Report [EcoaebiTED)
FCC ID: A94415859 IC: 3232A 415859 Certificate # 1514.1

6.10. SAR exemption calculation

Frequency Range: 2402-2480MHz

Based on FCC KDB 4447498 D01 General RF Exposure Guidance v05
Equation 1:

[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] *
[Vf(GHz)]

Distance between EUT and body is 10 mm

Maximum conducted output power measured (dBm) = 9.54 dBm (8.99 mW) (see section 6.3 of
this report)

Applying equation 1:
(8.99/10) * [Vf(2.480)] = 1.41 <=3.0

Equation one is below the 3.0 1-g SAR exemption limit, device complies with FCC exposure
limits for general population/uncontrolled exposure as a portable device without SAR evaluation.
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