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1. General Information
1.1. EUT Description
Product Name Wireless Audio Box
Trade Name GOOD WAY
Model No. WA2300
Frequency Range 2404~2476MHz
Channel Number 25
Type of Modulation GFSK
Channel Control Auto
Antenna Type PIFA
Antenna Gain 2.08dBi

Component

Power Adapter DVE, DSC-6PFA-05 FUS 050100

I/P: 100-240V, 50/60Hz 0.2A
O/P: +5V, 1A
Cable Out: Non-Shielded, 1.5m

Working Frequency of Each Channel

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
Channel 1 | 2404 MHz | Channel 8 | 2425 MHz | Channel 15| 2446 MHz | Channel 22 | 2467 MHz
Channel 2 | 2407 MHz | Channel 9 | 2428 MHz |Channel 16| 2449 MHz | Channel 23| 2470 MHz
Channel 3 | 2410 MHz | Channel 10| 2431 MHz | Channel 17 | 2452 MHz | Channel 24 | 2473 MHz
Channel 4 | 2413 MHz | Channel 11 | 2434 MHz |Channel 18| 2455 MHz | Channel 25| 2476 MHz
Channel 5 | 2416 MHz |Channel 12| 2437 MHz | Channel 19| 2458 MHz
Channel 6 | 2419 MHz | Channel 13| 2440 MHz |Channel 20| 2461 MHz
Channel 7 | 2422 MHz | Channel 14 | 2443 MHz |Channel 21| 2464 MHz

Note:

1. This device is a Wireless Audio Box included a 2.4GHz receiving function, and 2.4GHz
transmitting function.

2. These tests were conducted on a sample of the equipment for the purpose of demonstrating
compliance with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regards to the frequency band operation; the lowest - middle and highest frequency of
channel were selected to perform the test, and then shown on this report.

This device is a composite device in accordance with Part 15 regulations. The function

receiving was measured and made a test report that the report number is
103257R-RFUSP37V02-A under Declaration of Conformity.
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1.3.

Test Mode

QuieTek has verified the construction and function in typical operation. The preliminary tests

were performed in different modulations to determine the worst case condition, base on EUT’s

peak output power level. After evaluated, EUT with GFSK modulation has highest peak output

power level which means that GFSK modulation is the worst condition. The following table is

the final test mode.

Pre-Test Mode

EMI Mode 1: Transmit-Box
Final Test Mode
EMI Mode 1: Transmit-Box
Emission

Performed Item Mode 1
Conducted Emission Yes
Peak Power Output Yes
Radiated Emission Yes
Band Edge Yes
Channel of Number Yes
Channel Separation Yes
Occupied Bandwidth(20dB) Yes
Occupied Bandwidth(6dB) Yes
Dwell Time Yes
Power Density Yes
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1.4.

1.5.

Tested System Details

The types for all equipments, plus descriptions of all cables used in the tested system

(including inserted cards) are:

Product Manufacturer |Model No.

Serial No. FCC ID |Power Cord

1 Microphone & |Fujiei SBZ-38
Earphone

N/A DoC |-

Configuration of tested System

Connection Diagram

Signal Cable Type

Signal cable Description

A |Microphone & Earphone Cable

Shielded, 1.8m, two ferrite cores bonded.
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1.6. EUT Exercise Software

Setup the EUT and simulators as shown on 1.5.

Turn on the power of all equipment.

The EUT will play the audio function.

Verify the model operation.

| |W[IN|-~

Repeat the above procedure (3) to (4).
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1.7. Test Facility

Ambient conditions in the laboratory:

Items Test Item Required (IEC 68-1) |Actual
Temperature (°C) 15-35 25
Humidity (%RH) Conducted Emission 25-75 50
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Peak Power Output 25-75 54
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Radiated Emission 25-75 65
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) RF antenna conducted test 25-75 52
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Radiated Emission Band Edge  |25- 75 65
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Number of hopping frequency 25-75 53
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 26
Humidity (%RH) Carrier Frequency Separation 25-75 54
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 26
Humidity (%RH) Occupied Bandwidth 25-75 55
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 26
Humidity (%RH) Dwell Time 25-75 52
Barometric pressure (mbar) 860 - 1060 950-1000

Page: 11 of 85



Quielek

Report No :  103257R-RFUSP42V01-A

Site Description:

Site Name:

Site Address:

& ®
Accredited by NVLAP Nv @

NVLAP Lab Code: 200347-0
Effective through: September 30, 2010 R T

S —
Accredited by TAF ﬂm EF _
Accreditation Number: 1313 o — ' ___.-";

Effective through: December 27, 2010 f”'lx PR R

March 23, 2008 Accreditation on DNV
Statement No. : 413-99-LAB11

March 27, 2008 Accreditation on TUV Rheinland
Certificate No.: 10011438-2-2008 Q

i gl
e R - —
L A
S .
o

October 31, 2007 Accreditation on Nemko TUV
Certificate No.: ELA 165
N)NEMKO

Quietek Corporation

No.75-1, Wang-Yeh Valley, Yung-Hsing,
Chiung-Lin, Hsin-Chu County,

Taiwan, R.O.C.

TEL : 886-3-5928858 / FAX : 886-3-5928859
E-Mail : service@quietek.com
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2. Conducted Emission
2.1. Test Equipment
The following test equipment are used during the test:
Conducted Emission / SR3
Instrument Manufacturer  |Type No. Serial No Cal. Date
LISN R&S ENV216 100096 2009/09/28
LISN R&S ESH3-25 836679/022 2009/06/08
Test Receiver R&S ESCS 30 825442/017 2010/02/05

Note: All equipment upon which need to calibrated are with calibration period of 1 year.

2.2. Test Setup
Shielding Room
= \ertical Reference Ground Plane Test Recelver
40 cem—| EEL] [l
EYl AE 51 0,0

L woog —n

— AMN

> Horizontal Ground Reference Plane <=

|
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2.3.

2.4

2.5.

2.6.

Limits
FCC Part 15 Subpart C Paragraph 15.207 Limits (dBuV)
Frequency
QP AV
MHz
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks : In the above table, the tighter limit applies at the band edges.

Test Procedure

The EUT was setup and tested according to ANSI C63.4: 2009.

The EUT and simulators are connected to the main power through a line impedance
stabilization network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for
the measuring equipment. The peripheral devices are also connected to the main power
through a LISN that provides a 50ohm/50uH coupling impedance with 50ohm
termination. (Please refers to the block diagram of the test setup and photographs.)
Both sides of A.C. line are checked for maximum conducted interference. In order to find
the maximum emission, the relative positions of equipment and all of the interface cables
must be changed according to ANSI C63.4: 2009 on conducted measurement.
Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz
using a receiver bandwidth of 9kHz.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.207: 2009

Uncertainty

The measurement uncertainty is defined as * 2.26 dB.
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2.7. Test Result

Site : SR3 Time : 2010/03/22 - 11:24
Limit : CISPR_B_00OM_QP Margin : 10

Probe : SR3_LISN(16A) - Linel Power : AC 120V/60Hz

EUT : Wireless Audio Box Note : Mode 1: Transmit-Box

20.0—

700
600 I
) s0.0] I

G 400~
§ 200
200

o i 10600 0 c'luj 50,000

Frequency (tHz)
Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuv) (dB) (dBuv)

1 0.158 9.803 15.760 25.564 -40.015 65.578| QUASIPEAK

2 0.158 9.803 4.910 14.714 -40.865 55.578 AVERAGE

3 0.408 9.777 15.600 25.377 -32.316 57.693] QUASIPEAK

4| 0.408 9.777 8.890 18.667 -29.026 47.693 AVERAGE

5 1.111 9.772 6.560 16.332 -39.668 56.000f QUASIPEAK

6 1.1 9.772 0.290 10.062 -35.938 46.000 AVERAGE

7 2.490 9.872 5.960 15.832 -40.168 56.000f QUASIPEAK

8 2.490 9.872 -0.240 9.632 -36.368 46.000 AVERAGE

9 7.713 10.025 -3.600 6.426 -53.574 60.000f QUASIPEAK

10 7.713 10.025 -7.130 2.896 -47.104 50.000 AVERAGE

11 22.525 10.265 -4.880 5.385 -54.615 60.000] QUASIPEAK

12 22.525 10.265 -7.700 2.565 -47.435 50.000 AVERAGE

Note:

1. All Reading Levels are Quasi-Peak and average value.
2."*" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
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Site : SR3 Time : 2010/03/22 - 11:28
Limit : CISPR_B_00OM_QP Margin : 10

Probe : SR3_LISN(16A) - Line2 Power : AC 120V/60Hz

EUT : Wireless Audio Box Note : Mode 1: Transmit-Box

20.0—

00—

600 —

S0.0—

400 -

Level{iBu¥)

200
200 -
10.0 - % %

005 i i ; i
0.150 10.000 20.000 z0.000
Frequency (hdHz)

Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuv) (dB) (dBuv)
1 0.154 9.801 15.060 24.861 -40.926 65.786| QUASIPEAK
2 0.154 9.801 3.250 13.051 -42.736 55.786 AVERAGE
3 0.232 9.835 7.960 17.795 -44.581 62.377| QUASIPEAK
4 0.232 9.835 -0.380 9.455 -42.921 52.377 AVERAGE
5 0.404 9.778 14.400 24178 -33.595 57.773] QUASIPEAK
6| * 0.404 9.778 9.630 19.408 -28.365 47.773 AVERAGE
7 1.087 9.770 1.680 11.450 -44.550 56.000f QUASIPEAK
8 1.087 9.770 -2.960 6.810 -39.190 46.000 AVERAGE
9 2.412 9.874 0.740 10.614 -45.386 56.000f QUASIPEAK
10 2.412 9.874 -3.740 6.134 -39.866 46.000 AVERAGE
11 22.697 10.467 -4.700 5.767 -54.233 60.000] QUASIPEAK
12 22.697 10.467 -7.760 2.707 -47.293 50.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.
2."*" means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
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3.2.

3.3.

3.4.

3.5.

3.6.

Peak Power Output

Test Equipment

The following test equipments are used during the test:

Item Equipment Manufacturer [Model No. / Serial No.  |Last Cal.
1 Spectrum Analyzer R&S FSP/ 100005 Oct., 2009
2 |No.10ATS Sep., 2009

Note: All equipment upon which need to calibrated are with calibration period of 1 year.

Test Setup
RF Cable
EUT Spectrum
ﬂ:ﬂ Analyzer
SMA
Connecter

Test procedures

The EUT was setup according to ANSI C63.4: 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Limits

For frequency hopping systems operating in the 902-928 MHz band: 1 Watt for systems
employing at least 50 hopping channels; and, 0.25 Watts for systems employing less than 50
hopping channels.

For frequency hopping systems in the 2400-2483.5 MHz band employing at least 75 hopping
channels, and all frequency hopping systems in the 5725-5850 MHz band: 1Watt. For all
other frequency hopping systems in the 2400-2483.5 MHz band: 0.125 Watt.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009

Uncertainty

The measurement uncertainty is defined as + 1.27 dB.
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3.7. Test Result
Product Wireless Audio Box
Test Item Peak Power Output
Test Mode Mode 1: Transmit-Box
Date of Test  |2010/03/31 I Test Site INo.1 OATS
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
1 2404 -1.32 1Watt= 30 dBm Pass
13 2440 -1.36 1Watt= 30 dBm Pass
25 2476 -1.69 1Watt= 30 dBm Pass
Channel 1
® *RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz -1.32 dBm
Ref 23 dBm *Att 30 dB *SWT 200 ms 2.403500000 GHz
[ ,o_OFfket 3 {B

=
m| o
=| X

0

~—10

LVL

™

PRN

——60

Center 2.4035 GHz

Date:

31.MAR.2010 16:15:20

5 MHz/ Span 50 MHz
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Channel 13

® *RBW 3 MHz Marker 1 [T1 ]

*VBW 10 MHz -1.36 dBm
Ref 23 dBm *Att 30 dB *SWT 200 ms 2.439600000 GHz
[ ,o_OFffket 3 {iB

10

™
/

/ \

——50

=
ml T
=| X

LVL

PRN

——60

=70

Center 2.4396 GHz 5 MHz/ Span 50 MHz

Date: 31.MAR.2010 16:16:43

Page: 20 of 85



QUieTeK Report No :  103257R-RFUSP42V01-A

Channel 25
® *RBW 3 MHz Marker 1 [T1 ]
*VBW 10 MHz -1.69 dBm
Ref 23 dBm *Att 30 dB *SWT 200 ms 2.475600000 GHz
[ ,o_OFffket 3 {iB ke
110
1 PK|
TEW
o /j LVL
|10 / \
=20 PRN
| -30 // \\
| -40 \Q
WW“WW ‘\J-U“"I/ oA M L&M\AM
| -50
-60
L-70
Center 2.4756 GHz 5 MHz/ Span 50 MHz
Date: 31.MAR.2010 16:17:56
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4. Radiated Emission

4.1. Test Equipment
The following test equipment are used during the test:

Radiated Emission / CB1

Instrument Manufacturer  |Type No. Serial No Cal. Date

Bilog Antenna Schaffner Chase|CBL6112B 2895 2009/09/03
Horn Antenna Schwarzback BBHA 9120D 743 2010/03/16
Loop Antenna R&S HFH2-72 833799/004 2009/09/13
Pre-Amplifier Quietek AP-025C CHMO0608021 |2009/11/13
Pre-Amplifier MITEQ AMF-4D-005180({888003 2009/12/04

-24-10P
Test Receiver R&S ESCS 30 825442/017 2010/02/03

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

4.2. Test Setup
Under 1GHz Test Setup:

S e
FRP Dome f |
1mtogm (Antenna Tower)
Antennna
[AE || EUT l .......... | v o
: | 5 I A L _|.
B0 e R e 3M /10 M b
§ i
(Turntable) = e -

‘= GroundPlane o

Test Receiver| =" oeitl [Eontrolle -

Above 1GHz Test Setup:

FRP Dome T (
Imto4m (Antenna Tower)
l Antennna | |
EUT g
AE — -
8oem A ™ 3m — ._l_ i
(Turntable) i - :
‘= GroundPlane ooy e Amplifier
Spectrum Analyzer| + gn [ ] IControlle+—'
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4.3. Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be
attenuated by at least 20dB below the level of the fundamental or to the general radiated
emission limits in paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frequency
uV/m dBuV/m
MHz
30-88 100 40
88-216 150 43.5
216-960 200 46
Above 960 500 54

Remarks : 1. RF Voltage (dBuV) = 20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument
antenna and the closed point of any part of the device or system.
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4.4.

4.5.

4.6.

Test Procedure

The EUT was setup according to ANSI C63.4: 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements.

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground. The
turn table can rotate 360 degrees to determine the position of the maximum emission level.
The antenna can move up and down between 1 meter and 4 meters to find out the maximum
emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to
find the maximum emission, all of the interface cables must be manipulated according to
ANSI C63.4: 2009 on radiated measurement.

On any frequency or frequencies below or equal to 1000 MHz, the limits shown are based on
measuring equipment employing a quasi-peak detector function and on any frequency or
frequencies above 1000 MHz the radiated limits shown are based upon the use of
measurement instrumentation employing an average detector function. When average
radiated emission measurement are included emission measurement below 1000 MHz, there
also is a limit on the radio frequency emissions, as measured using instrumentation with a
peak detector function, corresponding to 20 dB above the maximum permitted average limit.
The bandwidth below 1GHz setting on the field strength meter is 120 kHz and above 1GHz is
1MHz.

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.209: 2009

Uncertainty

The measurement uncertainty
30MHz~1GHz as +3.19dB
1GHz~26.5Ghz as +3.9dB
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4.7.

Test Result

30MHz-1GHz Spurious:

Site : CB1

Time : 2010/04/21 - 11:22

Limit : FCC_CLASS_B_03M_QP

Margin : 6

Probe : FCC_30-1G(2009) - HORIZONTAL

Power : 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2440MHz)

a0.0—

00—

a0 .0 —

S0.0

Level{iBu¥im)

200

200 —

100 |

0.0

40.0——,—‘
e

|

|

20000

100,000

200000

200000

400000

500000

600000

Frequency (hdHz)

700000

s00.000

Q00 000

1000000

Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuv/m) (dB) (dBuv/m)
1 114.072 -13.332 28.785 15.453 -28.047 43.500 QUASIPEAK
2 222.377 -12.765 29.617 16.852 -29.148 46.000 QUASIPEAK
3 464.885 -6.564 33.390 26.826 -19.174 46.000) QUASIPEAK
4 639.477 -1.920 27.873 25.953 -20.047 46.000f QUASIPEAK
5 767.205 -5.035 26.560 21.525 -24.475 46.000f QUASIPEAK
6| * 896.527 -1.523 28.846 27.323 -18.677 46.000f QUASIPEAK
Note:
1. All Reading Levels are Quasi-Peak value.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Site :

CB1

Time : 2010/04/21 - 11:46

Limit : FCC_CLASS_B_03M_QP

Margin : 6

Probe : FCC_30-1G(2009) - VERTICAL

Power : 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2440MHz)

a0

70

a0

S0

40

Level{iBu¥im)
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0000 1000000

200000 200000

400000

500000

600000

Frequency (hdHz)

700000

s00.000

Q00 000

1000000

Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuv/m) (dB) (dBuv/m)
1 54.253 -14.941 32.026 17.085 -22.915 40.000 QUASIPEAK
2 227.224 -11.522 26.362 14.840 -31.160 46.000 QUASIPEAK
3 485.893 -3.382 21.619 18.237 -27.763 46.000f QUASIPEAK
4 639.485 -2.658 22.682 20.024 -25.976 46.000f QUASIPEAK
5 856.111 -1.899 22.534 20.635 -25.365 46.000f QUASIPEAK
6 990.303 0.166 21.242 21.408 -32.592 54.000f QUASIPEAK
Note:

All Reading Levels are Quasi-Peak value.

“ox

Measurement Level = Reading Level + Correct Factor

, means this data is the worst emission level.
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Above 1 GHz Spurious:

Site : CB1

Time : 2010/04/19 - 14:21

Limit : FCC_SpartC_15.247_H_03M_PK

Margin : 6

Probe : FCC_EFS_1-18G(2009-06) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2404MHz)

a0.0—

00—

a0 .0 —

S0.0

400 —

Level{iBu¥im)

200

200 —

100 |

0.0

1000000 4000 000

6000000

8000 000

10000000

12000000

14000000

Frequency (hdHz)

16000.000

18000000 20000 000

22000000

" 25000 00

Frequency Correct Reading Level Measure Margin Peak Average Detector
(MHz) Factor (dB) (dBuV) Level (dB) Limit Limit Type
(dBuV/m) (dBuVv/m) | (dBuV/m)
1 4806.912 3.352 43.778 47.130| -26.870 74.000 54.00 PEAK
2 7211.944 9.773 37.419 47.192| -26.808 74.000 54.00 PEAK
3 9614.675 13.676 37.160 50.836| -23.164 74.000 54.00 PEAK
4] * 12019.687 18.777 33.105 51.882| -22.118 74.000 54.00 PEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.

“oxn

w N

, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.

4. The average measurement was not performed when the peak measured data under the limit
of average detection. If the readings given are average, peak measurement should also be

supplied.
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Site: CB1

Time : 2010/04/19 - 14:39

Limit : FCC_SpartC_15.247 H_03M_PK

Margin : 6

Probe : FCC_EFS_1-18G(2009-06) - VERTICAL

Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2404MHz)

a0.0—

00—
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400 —

Level{dBu¥ fm)

200

200 —

100 |

00—

1000000

4000 000

£000.000

8000 000

10008000

12000000

14000000

Frequency (MHz)

16000.000

18000000

20000 000

22000 000

' 25000 00

Frequency Correct Reading Level Measure Margin Peak Average Detector
(MHz) Factor (dB) (dBuV) Level (dB) Limit Limit Type
(dBuVv/m) (dBuV/m) | (dBuV/m)
1 4807.156 5.534 46.507 52.041| -21.959 74.000 54.00 PEAK
2 7211.851 9.412 37.824 47.236| -26.764 74.000 54.00 PEAK
3 9614.485 13.747 37.508 51.255| -22.745 74.000 54.00 PEAK
4 * 12020.025 17.426 34.702 52.128| -21.872 74.000 54.00 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
4.

The average measurement was not performed when the peak measured data under the limit
of average detection. If the readings given are average, peak measurement should also be

supplied.
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Site: CB1

Time : 2010/04/19 - 14:45

Limit : FCC_SpartC_15.247 H_03M_PK

Margin : 6

Probe : FCC_EFS_1-18G(2009-06) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2440MHz)

a0.0—

00—

600
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4000 000
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8000 000
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12000000

14000000

Frequency (MHz)

16000.000

18000000

20000 000

22000 000

' 25000 00

Frequency Correct Reading Level Measure Margin Peak Average Detector
(MHz) Factor (dB) (dBuV) Level (dB) Limit Limit Type
(dBuVv/m) (dBuV/m) | (dBuV/m)
1 4879.807 3.546 42.487 46.033| -27.967 74.000 54.00 PEAK
2 7319.284 10.265 37.962 48.227| -25.773 74.000 54.00 PEAK
3 9760.382 14.269 37.686 51.955| -22.045 74.000 54.00 PEAK
4 * 12198.654 18.068 34.381 52.449| -21.551 74.000 54.00 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
4.

The average measurement was not performed when the peak measured data under the limit
of average detection. If the readings given are average, peak measurement should also be

supplied.
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Site: CB1

Time : 2010/04/19 - 15:03

Limit : FCC_SpartC_15.247 H_03M_PK

Margin : 6

Probe : FCC_EFS_1-18G(2009-06) - VERTICAL

Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2440MHz)

a0.0—
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18000000

20000 000

22000 000

' 25000 00

Frequency Correct Reading Level Measure Margin Peak Average Detector
(MHz) Factor (dB) (dBuV) Level (dB) Limit Limit Type
(dBuVv/m) (dBuV/m) | (dBuV/m)
1 * 4879.615 5.580 46.432 52.012| -21.988 74.000 54.00 PEAK
2 7319.001 9.620 36.613 46.233| -27.767 74.000 54.00 PEAK
3 9760.393 14.479 37.342 51.821| -22.179 74.000 54.00 PEAK
4 * 12198.782 17.099 35.315 52.414| -21.586 74.000 54.00 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
4.

The average measurement was not performed when the peak measured data under the limit
of average detection. If the readings given are average, peak measurement should also be

supplied.
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Site: CB1

Time : 2010/04/19 - 15:21

Limit : FCC_SpartC_15.247 H_03M_PK

Margin : 6

Probe : FCC_EFS_1-18G(2009-06) - HORIZONTAL

Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2476MHz)

a0.0—
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Frequency Correct Reading Level Measure Margin Peak Average Detector
(MHz) Factor (dB) (dBuV) Level (dB) Limit Limit Type
(dBuVv/m) (dBuV/m) | (dBuV/m)
1 4952.691 3.750 41.008 44.758| -29.242 74.000 54.00 PEAK
2 7429.209 10.780 37.101 47.881| -26.119 74.000 54.00 PEAK
3 * 9906.605 14.852 37.198 52.050| -21.950 74.000 54.00 PEAK
4 12381.108 17.344 34.683 52.027| -21.973 74.000 54.00 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
4.

The average measurement was not performed when the peak measured data under the limit
of average detection. If the readings given are average, peak measurement should also be

supplied.
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Site: CB1

Time : 2010/04/19 - 15:38

Limit : FCC_SpartC_15.247 H_03M_PK

Margin : 6

Probe : FCC_EFS_1-18G(2009-06) - VERTICAL

Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2476MHz)
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Frequency Correct Reading Level Measure Margin Peak Average Detector
(MHz) Factor (dB) (dBuV) Level (dB) Limit Limit Type
(dBuVv/m) (dBuV/m) | (dBuV/m)
1 4952541 3.750 44.873 48.623| -25.377 74.000 54.00 PEAK
2 7429.407 10.782 37.432 48.214| -25.786 74.000 54.00 PEAK
3 9906.185 14.852 37.071 51.923| -22.077 74.000 54.00 PEAK
4 * 12380.877 17.345 35.461 52.806| -21.194 74.000 54.00 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above are performed with peak and/or average
measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.
4.

The average measurement was not performed when the peak measured data under the limit
of average detection. If the readings given are average, peak measurement should also be

supplied.
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5. RF antenna conducted test
5.1. Test Equipment

The following test equipments are used during the test:

RF Conducted Measurement:

ltem |Equipment Manufacturer |Model No. / Serial No. |Last Cal.

1 Spectrum Analyzer R&S FSP /100561 Mar., 2010
2 No.1 OATS Sep., 2009

Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is
traceable to the national or international standards.

2. Test instruments are marked with “X” are used to measure the final test results.

5.2. Test Setup

RF Antenna Conducted Measurement:

Spectrum Analyzer

PN
A og = EUT

Non-Conducted
Table

= (round Reference Plang ==
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5.3.

5.4.

5.5.

5.6.

Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
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 an RF conducted or radiated
measurement. Attenuation below the general limits specified in Section 15.209(a) is not
required. In addition, radiated emissions which fall in the restricted bands, as defined in
Section 15.205(a), must also comply with the radiated emission limits specified in Section
15.209(a) (see Section 15.205(c)).

Test Procedure

The EUT was setup according to ANSI C63.4: 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Set RBW = 100 kHz, Set VBW> RBW, scan up through 10th harmonic.

Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2009
Uncertainty

The measurement uncertainty
Conducted is defined as £ 1.27dB
Radiated is defined as + 3.9dB
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5.7. Test Result

Product Wireless Audio Box
Test ltem RF antenna conducted test
Test Mode Mode 1: Transmit-Box
Dateof Test  |2010/03/30 [ Test Site INo.1 OATS
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBc) (dBc)
1 2404 43.62 =20 Pass
25 2476 44 .01 =20 Pass

Channel 1-Bandedge

@ MARKER 2 *RBW 100 kHz Marker 2 [T1 ]
2.4 GHz *VBW 100 kHz -48.83 dBm
Re¥ 20 dBm *Att 30 dB *SWT 200 ms 2.400000000 GHz
20 Marker| 1 [T1 ]
-5121 dBm
10 2| 403640000 GHz
1 PK
TV
l_10 lf ™ n

il

MMMM \/\t«nw yoweny

--60

-70

-80

Center 2.40364 GHz 1 MHz/ Span 10 MHz

Date: 29.MAR.2010 17:20:20
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Channel 25-Bandedge

® MARKER 2 *RBW 100 kHz Marker 2 [T1 ]
2.4835 GHz *VBW 100 kHz -49.68 dBm
Re¥ 20 dBm *Att 30 dB *SWT 200 ms 2.483500000 GHz
20 Marker| 1 [T1 ]
-5167 dBm
L10 2| 476640000 GHz
1 PK|
1EW| lo

. il

L-40 M m
My A A L A LTMU"A \[\Ah/\LJm bl " o A ey

+—60

+-70

-80

Center 2.47664 GHz 2 MHz/ Span 20 MHz
Date: 29.MAR.2010 17:23:29
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Product Wireless Audio Box
Test ltem RF antenna conducted test
Test Mode Mode 1: Transmit-Box

Date of Test

2010/03/30 ‘Test Site No.1 OATS

®

=
m| o
=| X

Date:

Conducted Spurious
Channel 1 (30M-25G)

*RBW 100 kHz Delta 2 [T1 ]

*VBW 100 kHz -28.79 dB
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.397120000 GHz
20 Marker| 1 [T1 ]
-4178 dBm
10 2| 377180000 GHz
) a
Y
l-10
+-20
-30 2
A
-40
MBI, A AR Ll JaAL LA,
U P/ Ll J
+-60
-70
-80
Start 30 MHz 2.497 GHz/ Stop 25 GHz
30.MAR.2010 15:06:54

Page: 39 of 85




QlJieTeK Report No :  103257R-RFUSP42V01-A

Conducted Spurious
Channel 25(30M-25G)

® *RBW 100 kHz Delta 2 [T1 ]
*VBW 100 kHz -32.74 dB
Ref 20 dBm *Att 30 dB SWT 2.5 s 2.447060000 GHz
20 Marker| 1 [T1 ]
-4191 dBm

L10 2| 477060000 GHz

1 PK|
1EW|
© 1
v

+-10

+—20

+-30

2

|40 .

M‘*ﬁ!h. N, rL,...;MA‘_ AR WW

+—60

+-70

-80

Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 30.MAR.2010 15:08:52
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6. Radiated Emission Band Edge

6.1. Test Equipment

The following test equipments are used during the test:

RF Radiated Measurement:

Item Equipment Manufacturer |Model No. / Serial No. |Last Cal.

1 X  |Spectrum Analyzer |[R& S FSP40 / 100005 Aug., 2009
2 X |Pre-Amplifier HP 8449B / 3008A01123 |Feb., 2010
3 Loop Antenna R&S HFH2-Z2 / 833799/004 |Sep., 2009
4 BiconiLog Antenna  |Schwarzbeck |[VULB 9166 / 1061 Sep., 2009
5 Bilog Antenna Chase CBL6112B / 2455 Sep., 2009
6 X  |Horn Antenna Schwarzbeck |BBHA9120D / Sep., 2009

BBHA9120D312
7 No.1 OATS Sep., 2009

Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is
traceable to the national or international standards.

2. Test instruments are marked with “X” are used to measure the final test results.

6.2. Test Setup

RF Radiated Measurement:

[

FRP Dome T ““““““““““““““““ ‘*|
TRt (Antenna Tower)
l Antennna |
|
EUT 'R
[ae | i i
L ] ! D= B
8oem Mot gm ——¥ ‘-__ —3 :
(Turntable) — -
‘= GroundPlane — o0 Pre-Amplifier
Spectrum Analyzer| | gg [ I Corltrollel

L |
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6.3.

6.4.

6.5.

6.6.

Limits

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be

attenuated by at least 20dB below the level of the fundamental or to the general radiated
emission limits in paragraph 15.209, whichever is the lesser attenuation.

Test Procedure

The EUT was setup according to ANSI C63.4: 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

The EUT and its simulators are placed on a turn table which is 0.8 meter above ground.
The turn table can rotate 360 degrees to determine the position of the maximum
emission level. The EUT was positioned such that the distance from antenna to the EUT
was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the
maximum emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order
to find the maximum emission, all of the interface cables must be manipulated according
to ANSI C63.4: 2009 on radiated measurement.

Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2009

Uncertainty

The measurement uncertainty + 3.9 dB above 1GHz

Page: 42 of 85



103257R-RFUSP42V01-A

Quielek

Report No :

6.7.

Radiated is defined as
Site : Sitel

Test Result

Time : 2010/03/30 - 10:43

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB3_FCC_EFS_1-18G(2009-11) - HORIZONTAL |Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2404MHz)

12010 -

1100

100.0 -

0.0

200

00— .' I|

W

a0 .0 —

LevelidBu¥ fm)

S0.0—

400 —

200

200 —

100 |

0.0-| |
2305.000

2360000 2370000 2380000 2390000 2400000 2410000 2420.000

Frequency (MHz)

2320000 2330000 2340000 2350000

Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuv/m) (dB) (dBuv/m)
1 2310.000 27.154 23.792 50.946 -23.054 74.000 PEAK
2| * 2342.375 27.320 25.763 53.082 -20.918 74.000 PEAK
3 2390.000 27.549 23.601 51.150 -22.850 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6.

limit of average detection.

The average measurement was not performed when the peak measured data under the
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Site : Sitel Time : 2010/03/30 - 10:45

Limit : FCC_SpartC_15.209_03M_AV Margin : 6

Probe : CB3_FCC_EFS_1-18G(2009-11) - HORIZONTAL |Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2404MHz)

12010 -

1100
1000
e
200
_ 700-
=
= e00-
? s00- .Y
00— J LN_,_
200-
200
100
Uz?cfs'.uuu 3320000 2330000 2340000 2350000 2360000 2370000  2980.000 2390000 2400000 2410000  2420.000
Frequency (hdHz)
Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 2310.000 27.154 11.876 39.030 -14.970 54.000 AVERAGE
2 2342.375 27.320 11.886 39.205 -14.795 54.000 AVERAGE
3 * 2390.000 27.549 12.056 39.605 -14.395 54.000 AVERAGE
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as

o ks wN

“oxn

necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.

Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the

limit of average detection.
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Site : Sitel Time : 2010/03/30 - 10:49

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB3_FCC_EFS_1-18G(2009-11) - VERTICAL Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2404MHz)

12010 -

1100

100.0

Q00—

a0.0—

00— JI ]I

S

600 —

S0.0—

Level{iBu¥m)

400 —
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200
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00| 1
2305.000

2350000 2370000 2380000 2390000 2400000 2410000  2420.000

Frequency (hdHz)

3320000 2330000 2340000 2350000

Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuVv/m) (dB) (dBuVv/m)
1 2310.000 27.780 23.610 51.390 -22.610 74.000 PEAK
2| * 2375.917 27.443 26.890 54.334 -19.666 74.000 PEAK
3 2390.000 27.371 24.342 51.712 -22.288 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the

limit of average detection.
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Report No :

103257R-RFUSP42V01-A

Site : Sitel

Time : 2010/03/30 - 10:50

Limit : FCC_SpartC_15.209_03M_AV

Margin : 6

Probe : CB3_FCC_EFS_1-18G(2009-11) - VERTICAL

Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2404MHz)

12010 -

1100

100.0

Q00—

a0.0—

00—

600 —

S0.0—

Level{iBu¥m)

-
40 0 | J —_—
200
20.0 |
10.0 |
Uz?cfs'.uuu 2320000 2330000 2340000 2350000 2350000 2370000 2380000 2390000 2400000 2410000 2420000
Frequency (hdHz)
Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuVv/m) (dB) (dBuVv/m)
1 * 2310.000 27.780 11.849 39.629 -14.371 54.000 AVERAGE
2 2375.917 27.443 12.003 39.447 -14.553 54.000 AVERAGE
3 2390.000 27.371 12.077 39.447 -14.553 54.000 AVERAGE
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the

limit of average detection.
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Site : Sitel Time : 2010/03/30 - 11:05

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB3_FCC_EFS_1-18G(2009-11) - HORIZONTAL |Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2476MHz)

12010 -

1100

100.0

Q00—

a0.0—

i
00— ,"r \
GD.D—WJ

S0.0—

Level{iBu¥m)

400 —

200

200

100

ool
2470000 2472500 2475000 2477500 2480.000

3482 500 2485000 2487.500 Z490.000 2492500 2495000 2497500 2500000 2502500 2505000
Frequency (hdHz)

Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuVv/m) (dB) (dBuVv/m)
1 2483.500 28.018 23.509 51.527 -22.473 74.000 PEAK
2| * 2484.642 28.024 27.142 55.166 -18.834 74.000 PEAK
3 2500.000 28.097 24.425 52.522 -21.478 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the

limit of average detection.
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Site : Sitel Time : 2010/03/30 - 11:09

Limit : FCC_SpartC_15.209_03M_AV Margin : 6

Probe : CB3_FCC_EFS_1-18G(2009-11) - HORIZONTAL |Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2476MHz)

12010 -

1100
1000
e
200
_ 700-
=
= e00-
? s00- f 5
100 _4—//
200-
200
100
sz?a'.uuu 2472500 2475000 2477500 Z480.000 ZASZ.500 2485000 2487500 2490000 2497500 2495000 2497500 2500000 2502500 2505.000
Frequency (hdHz)
Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 2483.500 28.018 12.254 40.272 -13.728 54.000 AVERAGE
2 2484.642 28.024 12.276 40.300 -13.700 54.000 AVERAGE
3 * 2500.000 28.097 12.296 40.393 -13.607 54.000 AVERAGE
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as

necessary.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the

limit of average detection.
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Site : Sitel Time : 2010/03/30 - 11:25

Limit : FCC_SpartC_15.209_03M_PK Margin : 6

Probe : CB3_FCC_EFS_1-18G(2009-11) - VERTICAL Power : AC 120V/60Hz

EUT : Wireless Audio Box Note : Mode 1: Transmit-Box (2476MHz)

12010 -

1100
100.0
Q00—

a0.0—

700 - ,u'{ \l
SDD_WMJ/
S0.0

400 —

Level{iBu¥m)

200

200

100

ool
2470000 2472500 2475000 2477500 2480.000

3482 500 2485000 2487.500 Z490.000 2492500 2495000 2497500 2500000 2502500 2505000
Frequency (hdHz)

Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuVv/m) (dB) (dBuVv/m)
1 2483.500 26.896 22.296 49.193 -24.807 74.000 PEAK
2| * 2495.842 26.825 25.352 52.177 -21.823 74.000 PEAK
3 2500.000 26.834 22.992 49.826 -24.174 74.000 PEAK
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as
necessary.
2. Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correct Factor.
6. The average measurement was not performed when the peak measured data under the

limit of average detection.
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Site : Sitel

Report No :  103257R-RFUSP42V01-A

Time : 2010/03/30 - 11:27

Limit : FCC_SpartC_15.209_03M_AV Margin : 6

Probe : CB3_FCC_EFS_1-18G(2009-11) - VERTICAL Power : AC 120V/60Hz

EUT : Wireless Audio Box

Note : Mode 1: Transmit-Box (2476MHz)

12010 -

1100
1000
e
200
_ 700-
=
= e00-
? s00- / b
100 _y
200-
200
100
sz?a'.uuu 2472500 2475000 2477500 Z480.000 ZASZ.500 2485000 2487500 2490000 2497500 2495000 2497500 2500000 2502500 2505.000
Frequency (hdHz)
Frequency Correct Factor Reading Level Measure Level Margin Limit Detector Type
(MHz) (dB) (dBuv) (dBuV/m) (dB) (dBuV/m)
1 * 2483.500 26.896 12.260 39.157 -14.843 54.000 AVERAGE
2 2495.842 26.825 12.308 39.133 -14.867 54.000 AVERAGE
3 2500.000 26.834 12.304 39.138 -14.862 54.000 AVERAGE
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as

o0k wN

“oxn

necessary.

of average detection.

Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correct Factor.
The average measurement was not performed when the peak measured data under the limit
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7.2

Number of hopping frequency

Test Equipment

The following test equipments are used during the test:

Item |Equipment Manufacturer |Model No. / Serial No. |Last Cal.
1 Spectrum Analyzer R&S FSP /100561 Mar., 2010
2 No.1 OATS Sep., 2009

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup

Spectrum Analyzer

Zonm—

o0 e

EUT

Non-Conducted
Table

= (round Reference Plang ==
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7.3.

7.4.

7.5.

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

For frequency hopping systems operating in the 2400-2483.5 MHz bands, which use fewer
than 75 hopping frequencies, may employ intelligent hopping techniques to avoid interference
to other transmissions. Frequency hopping systems may avoid or suppress transmissions on
a particular hopping frequency provided that a minimum of 15 non-overlapping channels are
used.

For frequency hopping systems operating in the 5725-5850 MHz band shall use at least 75
hopping frequencies.

Test Procedures

The EUT was setup according to ANSI C63.4: 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = the frequency band of operation

RBW = 1% of the span, VBW = RBW

Sweep = auto, Detector function = peak, Trace = max hold

Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2009
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7.6. Test Result

Product Wireless Audio Box
Test Item Number of hopping frequency
Test Mode Mode 1: Transmit-Box
Date of Test  |2010/03/31 I Test Site INo.1 OATS
Frequency Range Measure Level Limit Result
esu
(MHz) (Hopping Channel) (Hopping Channel)
2404 ~ 2476 25 >15 Pass
2404-2419MHz
® *RBW 100 kHz
*VBW 1 MHz
Ref 23 dBm *Att 30 dB *SWT 200 ms
[,o_Offset 3 dB
+10
o LVL
A R PO P A W A T A
T i TR Y
=200\ uh"\ ] u[\u U{\ U Ur PRN
i
-40
-50
60
-70
Start 2.4015 GHz 1.9 MHz/ Stop 2.4205 GHz
Date: 31.MAR.2010 15:19:06

Page: 53 of 85



QlJieTeK Report No :  103257R-RFUSP42V01-A

2422-2440MHz
% *RBW 100 kHz
*VBW 1 MHz
Ref 23 dBm *Att 30 dB *SWT 200 ms
[,o_OFffset 3 dB

10

T T A O WO
A LA A

LERY] l ¥ PRN

LVL

L-40

+-50

--60

=70

Start 2.4205 GHz 2 MHz/ Stop 2.4405 GHz

Date: 31.MAR.2010 15:22:43
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2443-2458MHz
% *RBW 100 kHz
*VBW 1 MHz
Ref 23 dBm *Att 30 dB *SWT 200 ms
[,o_OFffset 3 dB

10

0

N A
IR R R R TR

L-20 PRN

LVL

L-40

+-50

--60

=70

Start 2.4405 GHz 2 MHz/ Stop 2.4605 GHz

Date: 31.MAR.2010 15:32:44
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2461-2476MHz
% *RBW 100 kHz
*VBW 1 MHz
Ref 23 dBm *Att 30 dB *SWT 200 ms
[,o_OFffset 3 dB

10

S s A
A T G TR M\x

LVL

+-50

--60

=70

Start 2.4605 GHz 2 MHz/ Stop 2.4805 GHz

Date: 31.MAR.2010 15:37:03
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8.2.

8.3.

8.4.

8.5.

Carrier Frequency Separation
Test Equipment

The following test equipment are used during the test:

ltem |Equipment Manufacturer |Model No. / Serial No. |Last Cal.
1 Spectrum Analyzer R&S FSP /100561 Mar., 2010
2 No.1 OATS Sep., 2009

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

Test Setup
Spectrum Analyzer
ml—
oo = EUT
I ]
Non-Conducted
Table

= Ground Reference Plane <=

Limits

For frequency hopping systems shall have hopping channel carrier frequencies separated by
a minimum of 25 kHz or two-thirds of the 20 dB bandwidth of the hopping channel, whichever
is greater.

Test Procedures

The EUT was setup according to ANSI C63.4: 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = wide enough to capture the peaks of two adjacent channels
Resolution Bandwidth (RBW) = 1% of the span, VBW = RBW
Sweep = auto, Detector function = peak, Trace = max hold

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009
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8.6. Test Result

Product Wireless Audio Box
Test Item Carrier Frequency Separation
Test Mode Mode 1: Transmit-Box
Date of Test  |2010/03/31 I Test Site INo.1 OATS
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
1 2404 3 >1.413 Pass
13 2440 3 >1.413 Pass
25 2476 3 >1.400 Pass
Channel 1
® *RBW 1 MHz Delta 2 [T2 ]
*VBW 1 MHz -0.41 dB
Ref 23 dBm *Att 30 dB *SWT 200 ms 3.000000000 MHz
| o OFfset 3 dB Marker[1 [T1 J
-11.20 dBm
2|. 403600000 GHz
+10
1 PK
VIEW

0

LvL

PRN

Al
40 L \

T (L1 Y R R A Y

,/”’/”’—'/

Center 2.4036 GHz 5 MHz/ Span 50 MHz

Date: 31.MAR.2010 14:14:19
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Channel 13
% *RBW 1 MHz Delta 2 [T2 ]
*VBW 1 MHz 0.04 dB
Ref 23 dBm *Att 30 dB *SWT 200 ms 3.000000000 MHz
[,o_OFffset 3 dB Marker| 1 [T1 ]
-1/58 dBm
2|.439600000 GHz
+10
1 PK
VIEW

LVL

| '\ [\
[1)
AN

QM N ".ﬂﬂ\« o 4L .Lvnmunu oA Wy I\ ya

+-60

+=70

Center 2.4396 GHz 5 MHz/ Span 50 MHz
Date: 31.MAR.2010 14:16:38
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Channel 25
% *RBW 1 MHz Delta 2 [T2 ]
*VBW 1 MHz 0.12 dB
Ref 23 dBm *Att 30 dB *SWT 200 ms -3.000000000 MHz
[,o_OFffset 3 dB Marker| 1 [T1 ]
-2L09 dBm
2|. 475600000 GHz
+10
1 PK
VIEW
o) 2

LVL

= A /\
/ /X \

-40

L

-60

-70

Center 2.4756 GHz 5 MHz/ Span 50 MHz
Date: 31.MAR.2010 14:19:27
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9.2.

9.3.

Occupied Bandwidth (20dB)

Test Equipment

The following test equipments are used during the test:

ltem |Equipment Manufacturer |Model No. / Serial No. |Last Cal.
1 Spectrum Analyzer R&S FSP /100561 Mar., 2010
2 No.1 OATS Sep., 2009

Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is
traceable to the national or international standards.

Test Setup
Spectrum Analyzer
ST
(4 oo EUT
| |
Non-Conducted
Table

= (round Reference Plang ==

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

For frequency hopping systems operating in the 5725-5850 MHz bands. The maximum 20 dB
bandwidth of the hopping channel is 1 MHz.

For frequency hopping systems shall have hopping channel carrier frequencies separated by
a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
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9.4.

9.5.

9.6.

Test Procedures

The EUT was setup according to ANSI C63.4: 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Use the following spectrum analyzer settings:

Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel
RBW = 1% of the 20 dB bandwidth, VBW = RBW

Sweep = auto, Detector function = peak, Trace = max hold

The EUT should be transmitting at its maximum data rate.

Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247: 2009
Uncertainty

The measurement uncertainty is defined as *150Hz
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9.7. Test Result
Product Wireless Audio Box
Test Item Occupied Bandwidth (20dB)
Test Mode Mode 1: Transmit-Box
Date of Test  |2010/03/31 I Test Site INo.1 OATS
Frequency Measure Level Limit
Channel No. Result
(MHz) (MHz) (MHz)
1 2404 2.12 -- Pass
13 2440 2.12 -- Pass
25 2476 2.10 -- Pass
Channel 1

*RBW 100 kHz
*VBW 100 kHz

Delta 3 [T1 ]
-0.35 dB

®

Ref 23 dBm *Att 30 dB *SWT 200 ms 2.120000000 MHz
[,o_OFfset 3 dB Marker| 1 [T1 ]
-22/20 dBm
2|. 402840000 GHz
10 Markerr2—FF11
1 PK]
VTEW -2/18 dBm
) 2|. 403640000 GHz
o / LVL
/ Wuf\\
| _20 1 3
D1 -22.18 dBm LoVl \ A PRN
/ b \
|30 \\J\
WJL .\NJ 7
+-60
—-70
Center 2.40364 GHz 1 MHz/ Span 10 MHz
Date: 31.MAR.2010 11:50:09
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Channel 13
% *RBW 100 kHz Delta 3 [T1 ]
*VBW 100 kHz 0.52 dB
Ref 23 dBm *Att 30 dB *SWT 200 ms 2.120000000 MHz
[,o_OFffset 3 dB Marker| 1 [T1 ]
-22.75 dBm
2|. 438840000 GHz
— 10 Marker 2 [T12]17 .
VIEW “r
W=l 2(.439660000 GHz
0 v LVL
u Wum
| _20 1 / \ 3
D1 -22_17 dBm =2Vl PN PRN
U/ ‘\
+-30
t—-40 " I JA\I“\{ \/ I
750 v “‘ v AU
I-60
+-70
Center 2.43964 GHz 1 MHz/ Span 10 MHz
Date: 31.MAR.2010 11:53:21
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Channel 25
% *RBW 100 kHz Delta 3 [T1 ]
*VBW 100 kHz 0.14 dB
Ref 23 dBm *Att 30 dB *SWT 200 ms 2.100000000 MHz
[,o_OFffset 3 dB Marker| 1 [T1 ]
-22,99 dBm
2|. 474840000 GHz
— 10 Marker 2 [T12i38 .
VIEW, er
W=l 2(.475640000 GHz
o / LVL
/V WUA
20 £ 3
D1 -22.B8 dBm =N \\,\/A PRN
| —-30 / X
|40 | \/\JJ v I I
I-60
-70
Center 2.47564 GHz 1 MHz/ Span 10 MHz
Date: 31.MAR.2010 11:55:48
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10.

10.1.

10.2.

10.3.

10.4.

10.5.

Occupied Bandwidth (6dB)
Test Equipment

The following test equipments are used during the test:

ltem |Equipment Manufacturer |Model No. / Serial No. |Last Cal.
1 Spectrum Analyzer R&S FSP /100561 Mar., 2010
2 No.1 OATS Sep., 2009

Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is
traceable to the national or international standards.

Test Setup

Spectrum Analyzer

o E EUT

Non-Conducted
Table

= (round Reference Plang ==

Test Procedures

The EUT was setup according to ANSI C63.4, 2003; tested according to DTS test procedure
of Oct 2002 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW = 100 kHz, Span greater than RBW.

Limits

The 6 dB bandwidth must be greater than 500 kHz.

Uncertainty

The measurement uncertainty is defined as +150Hz
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10.6. Test Result
Product Wireless Audio Box
Test Item Occupied Bandwidth (6dB)
Test Mode Mode 1: Transmit-Box
Date of Test  |2010/04/28 I Test Site INo.1 OATS
Frequency Measure Level Limit
Channel No. Result
(MHz) (kHz) (kHz)
1 2404 900 =500 Pass
13 2440 900 =500 Pass
25 2476 860 =500 Pass
Channel 1
® DELTA MARKER 3 *RBW 100 kHz Delta 3 [T1 ]
900 kHz *VBW 100 kHz -0.77 dB
Ref 20.5 dBm *Att 30 dB *SWT 200 ms 900.000000000 kHz
20 Offset O0.% dB Marker| 1 [T1 ]
-11[.15 dBm
10 2. 403500000 GHz
Marker| 2 [T1 ]
\1/IE$ -4.78 dBm
Mo} 2-403620000GH=
3 LVL
=10 DT —=10-[78 dBm J\Jmurp
[ Tx
M
| —40 lu NH
MA'\L:L.A All}l-k M’\/’\K} 'A,L,m Mo id s
-60
l-70
Center 2.40362 GHz 1 MHz/ Span 10 MHz
Date: 28_APR_2010 17:12:51
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Channel 13
@ DELTA MARKER 3 *RBW 100 kHz Delta 3 [T1 ]
900 kHz *VBW 100 kHz 0.82 dB
Ref 20.5 dBm Attt 30 dB *SWT 200 ms 900.000000000 kHz
20 Offset 0.5 dB Marker| 1 [T1 ]
-11}118 dBm
L10 2|.440500000 GHz
Marker| 2 [T1 1]
L PK -4.06 dBm
-0 2. 440660000 GH=1
- =
‘]/1 LVL
10 D1 —10.06 dBm f-\—\u("s
——20 \A
t-30 f‘\\
| 40 | )'\,J/ !\\/ |
APOL»J:NJ»‘." Achlia J PWLVA ‘_A‘_M‘_ M uv_J i \L’.'A.JL' Ak
+-60
+-70
Center 2.44068 GHz 1 MHz/ Span 10 MHz
Date: 28_APR.2010 17:28:15
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Channel 25
@ DELTA MARKER 3 *RBW 100 kHz Delta 3 [T1 ]
860 kHz *VBW 100 kHz 0.02 dB
Ref 20.5 dBm *Att 30 dB *SWT 200 ms 860.000000000 kHz
20 Offset 0.5 dB Marker| 1 [T1 ]
-11158 dBm
L10 2. 476500000 GHz
Marker| 2 [T1 1]
1 PK -4127 dBm
Lo 21 476640D00—CHz
J LVL
-10 Bt 16 R27—dBm vmufe’
| 20 [J t\
t-30 \/\
Wy "
T N I T ..MIUJ \’f\L YOS I T TV |
WAL W | UV IR W e A Y| o o
+-60
+-70
Center 2.47664 GHz 1 MHz/ Span 10 MHz
Date: 28_APR.2010 17:37:55
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11. Dwell Time
11.1. Test Equipment

The following test equipment are used during the test:

ltem |Equipment Manufacturer |Model No. / Serial No. |Last Cal.
1 Spectrum Analyzer R&S FSP /100561 Mar., 2010
2 No.1 OATS Sep., 2009

Note: 1. All equipments that need to calibrate are with calibration period of 1 year.

11.2. Test Setup

Spectrum Analyzer

amnll |
T oo= EUT

Non-Conducted
Table

= (round Reference Plang ==
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11.38.

11.4.

11.5.

Limits

For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of
the hopping channel is less than 250 kHz, the system shall use at least 50 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 20 second period; if the 20 dB bandwidth of the hopping channel is 250
kHz or greater, the system shall use at least 25 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second period.
For frequency hopping systems operating in the 2400-2483.5 MHz bands. The average time
of occupancy on any channel shall not be greater than 0.4 seconds within a period of 0.4
seconds multiplied by the number of hopping channels employed.

For frequency hopping systems operating in the 5725-5850 MHz bands. The average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 30 second period.

Test Procedures

The EUT was setup according to ANSI C63.4: 2009 and tested according to FHSS test
procedure of FCC Public Notice DA 00-705 for compliance to FCC 47CFR 15.247
requirements

Span = zero span, centered on a hopping channel

RBW = 1 MHz, VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel

Detector function = peak, Trace = max hold

Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247: 2009
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11.6. Test Result

Product Wireless Audio Box

Test Item Dwell Time

Test Mode Mode 1: Transmit-Box

Date of Test 2010/03/31 Test Site No.1 OATS

Occupancy Time of Frequency Hopping System
A) 2404MHz Test Time Period: 0.4*25=10sec > Hopping Times Within 1sec: 3/20msec=150 /sec

The Maximum Occupancy Time Within 10sec: 0.00396*(150/25)*10=0.2376sec -
B) 2440MHz Test Time Period: 0.4*25=10sec > Hopping Times Within 1sec: 3/20msec=150 /sec

The Maximum Occupancy Time Within 10sec: 0.00392*(150/25)*10=0.2352sec -
C) 2476MHz Test Time Period: 0.4*25=10sec > Hopping Times Within 1sec: 3/20msec=150 /sec

The Maximum Occupancy Time Within 10sec: 0.00388(150/25)*10=0.2328sec -
Test Result: The Average Occupancy Time of Each Highest > Middle and Lowest Channel Is Less Than
0.4sec > And Corresponds to The Standard -
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Hop rate-2440MHz
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Hop rate-2476MHz
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12.

12.1.

12.2.

12.3.

12.4.

12.5.

Power Density

Test Equipment

The following test equipment are used during the test:

. Model No. / Serial
ltem |[Equipment Manufacturer NG Last Cal.
1 Spectrum Analyzer R&S FSP /100561 Mar., 2010
2 No.1 OATS Sep., 2009

Note: 1. All equipments are calibrated with traceable calibrations. Each calibration is
traceable to the national or international standards.

Test Setup

RF Cable

EUT 1
SMA Connecter

Spectrum

Analyzer

Limits

The peak power spectral density conducted from the intentional radiated to the antenna shall
not be greater than +8dBm in any 3kHz band during any time interval of continuous

transmission.

Test Procedures

The EUT was setup according to ANSI C63.4, 2003; tested according to DTS test procedure

of Oct 2002 KDB558074 for compliance to FCC 47CFR 15.247 requirements.
Set RBW= 3 kHz, Set VBW= 9 kHz, Sweep time=Auto, Set detector=Peak detector

Uncertainty

The measurement uncertainty is defined as £1.27dB.
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12.6. Test Result
Product Wireless Audio Box
Test Item Power Density
Test Mode Mode 1: Transmit-Box
Date of Test  |2009/04/28 [ Test Site INo.1 OATS
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
1 2404 -7.25 =8 Pass
13 2440 -6.26 =8 Pass
25 2476 -6.58 =8 Pass
Channel 1
@ *REW 2 kKH=z Marke=xr 1 [T1 1]
*TWEW 10 kH=s -7_E5 dEm
BEef E0.5 dEm * Attt 20 4B *SWT S00 = E.402544000 GH=s
Offxat O. dE -+
| [ » |
3D
= |
I 0
I |
_ n L LY .ﬁ#"
U, o M
= | HWF

Dat=:

Centear Z.402644 CGHz

Z28.APR.Z010

17:20: 21

150 kH=/

Span 1.5 MH=

Page: 76 of 85




QlJieTeK Report No :  103257R-RFUSP42V01-A

Channel 13
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Channel 25
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