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TEST REPORT

1. Applicant

Name : Polk Audio Inc
Address : 5601 Metro Drive Baltimore, MD 21215 USA
2. Products
Name . Wireless Subwoofer
Model/Type ¢ SurroundBar SDA Instant Home Theater
Manufacturer : ESTec VINA Corp.
3. Test Standard - FCC CFR 47 Part 15, Subpart C section 15.247 &

IC RSS 210 Annex 8

4. Test Method : ANSI C63.4-2003

5. Test Result . Positive

6. Date of Application : Nov. 11, 2008

7. Date of Issue : Nov. 24, 2008
Tested by Approved by

o - S. T ke PR

Sung—kyu Cho Seok—Jin Kim
Telecommunication Team Telecommunication Team
Engineer Manager

The test results contained apply only to the test sample(s) supplied by the applicant. and this test report
shall not be reproduced in full or in part without approval of the KTL in advance.
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1. GENERAL INFORMATIONS

1.1. Applicant (Client)

Name
Address

Contact Person
Telephone No.

Facsimile No.

E-mail address

Manufacturer Name

Manufacturer Address

1.2. Equipment (EUT)
FCC Classification
Model Name
FCC ID
Frequency Band
Method / System
Max RF Output Power
Type of Modulation
Number of Channels
Antenna Gain

Function Type

Polk Audio Inc
5601 Metro Drive Baltimore, MD 21215 USA

Tim Richardson
410-764-5471

410-733-5668

richardson@polkaudio.com

ESTec VINA Corp.

No.6, Road 6, Vietnam Singapore Industrial Park(VSIP), Thuan An Ward,

Binh Duong Province, Vietham

DSS - Part 15 Spread Spectrum Transmitter
SurroundBar SDA Instant Home Theater
WLQSBSDALHTTX

2404 ~ 2478 MHz

Frequency Hopping Spread Spectrum

13.50 dBm

FHSS

29 channels

Max 0.46 dBi

Transceiver

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.

http://mww.ktl.re.kr
FP-204-03-01

Tel. : +82-31-5000-131
Fax. : +82-31-5000-159
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1.3. Testing Laboratory

Korea Testing Labortory (KTL)

LoEing [PEE 1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea

FCC registration number 408324

Industry Canada filing number 6298

Test Engineer Sung-kyu Cho
Telephone number +82 31 5000 132
Facsimile number +82 31 5000 159
E-mail address skcho@ktl.re.kr

Other Comments -

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea. Tel. : +82-31-5000-131

http://mww.ktl.re.kr Fax. : +82-31-5000-159
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2. SUMMARY OF TEST RESULTS

Testing performed for : Polk Audio Inc.
Equipment Under Test : SurroundBar SDA
Receipt of Test Sample : 2008. 11. 11

Test Start Date : 2008. 11. 14

Test End Date : 2008. 11. 19

The following table represents the list of measurements required under the FCC CFR47 Part 15.207, 15.247, and
15.209

FCC IC
Test Requirements Result Comments
Rules Rules
15.247 Annex 20dB Bandwidth Pass See Data sheets
(a)(1) 8.1(1)
15.247 Annex Maximum Peak Power Pass See Data sheets
(b)(1) 8.4(2)
Annex .
15.247(d) 8.5 100 KHz Bandwidth of Frequency Band Edges Pass See Data sheets
15.247 Al
nnex Hopping channel separation Pass See Data sheets
(a1) 8.1(2)
15.247 Al
° nnex Number of hopping channels Pass See Data sheets
(a)(1)(iii) 8.1(4)
15'24,? Annex Dwell time Pass See Data sheets
(a)(1)(iii) 8.1(4)
Annex . L
15.247(d) 8.5 Conducted Spurious Emission Pass See Data sheets
Annex . . .
15.209 8.5 Radiated Spurious Emissions Pass See Data sheets
7.2.2 . .
15.207 AC line Conducted Emissions Pass See Data sheets
. ___________________________________________________________________________________________________________________________________________|]
1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea. Tel. : +82-31-5000-131
http://mww.ktl.re.kr Fax. : +82-31-5000-159
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3. Measurement & Results
3.1. 20 dB Bandwidth

3.1.1. Test Setup Layout

A B

EUT

Spectrum
Analyzer

3.1.2. Test Condition

- Set RBW of Spectrum analyzer to 30 kHz

- The 20dB bandwidth is defined as the frequency range where the power is higher than the peak power
minus 20dB . 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 minimum of
25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater

3.1.3. Test result

Frequency (MHz) Result (MHz) Verdict
2,404 1.250 Pass
2,440 1.519 Pass
2,478 2.733 Pass

I
1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.

Tel. : +82-31-5000-131
http://mww.ktl.re.kr Fax. : +82-31-5000-159
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% Agilent 08:45:48 Mar 25, 2008 T | Measure |

e e EEEE———N————
- 1
Ch Freq 2.484 GHz Trig Free Meas Off
Occupied Bandwidth | | |
[:enter 2.4@4@@@@@@ GHZ Channe| Power
Ref 30 dBm Atten 48 dB
#Peak Occupied BW
Log
18 _“ -
dB/ i ¢,
OFfst ACP
1.6
& — - ) )
Multi Carrier
Center 2.464 B8 GHz Span 20 MHz Power
#Res BH 20 kHz YEW 268 kHz Sweep 46,16 ms (681 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 ¥ CCDF
1.8187 MHz ®dB -20.80 dB
Transmit Freq Error  -55.078 kHz 1I'Iofrt;
% dB Bandwidth 1.256 MHz 0
I I
- Occupied Bandwidth 2,404 MHz -
% Agilent 08:47:47 Mar 25, 2008 T | Measure |
Ch Freq 2.44 GHz Trig Free ‘ Meas Off
Occupied Bandwidth | | |
| Channel Power
Ref 30 dBm Atten 48 dB
#Peak | Occupied BH
Log
18 o -
dB/ 1%
Offst ' ‘ ACP
1.6
B Lo - -
I I Multi Carrier
Center 2.440 80 GHz Span 28 MHz Power
#Res BH 20 kHz VEH 208 kHz Sweep 48,16 ms (G681 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 / CCDF
1 8547 MHZ ®x dB -20.00 dB
Transmit Freq Error  -95.116 kHz 1H°Fr§
% dB Bandwuidth 1.519 MHz o
I I

- Occupied Bandwidth 2,441 MHz -

I
1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.

http://mww.ktl.re.kr

FP-204-03-01
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5 Agilent 99:44:41 Mar 25, 2008 T | Measure |
-
Ch Freq 2.47711 GHz Trig Free Meas Off
Occupied Bandwidth | | |
Channel Power
Ret 31.6 dBm Atten 4@ 4B
#Peak Occupied BW
Log
10 hwf'll‘ﬂ
dB/ y, o el of
0ffst i T ACP
1.6 e ! W'LN-\.'n
4B et e FPTIin
Multi Carrier
Center 2.477 11 GHz Span 28 MHz Power
#Res BH 30 kHz WEH 308 kHz Sweep 20,52 ms (61 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur  99.08 / CCDF
4 2924 MHZ ®xdB -20.00 dB
Transmit Freq Error  198.128 kHz 1H0frt;
® dB Bandwidth 2.733 MHz b

[Copyright 2000-2004 Agilent Technologies

- Occupied Bandwidth 2,478 MHz -

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.
http://mww.ktl.re.kr

FP-204-03-01

Tel. : +82-31-5000-131
Fax. : +82-31-5000-159
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3.2. Maximum Peak Power
3.2.1. Test Setup Layout
©

EUT Spectrum
Analyzer

3.2.2. Test Condition

- Set RBW of Spectrum analyzer to 1 MHz

- The Maximum Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symboils in the signaling alphabet when the transmitter is operating at
its maximum power control level. Alternatively, frequency hopping systems operating in the 2400 —
2483.5 MHz band may have hopping channel carrier frequencies that are separated by 25 kHz or
two-thirds of the 20 dB bandwidth of the hopping channel, whichever is greater, provided the

systems operate with an output power no greater than 125 mW.

3.2.3. Testresult

Frequency (MHz) Result (dBm) Limit (dBm) Verdict
2,404 13.00 20.97 Pass
2,440 13.50 20.97 Pass
2,478 13.38 20.97 Pass

I
1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea. Tel. : +82-31-5000-131

http://mww.ktl.re.kr Fax. : +82-31-5000-159
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% Agilent 08:53:28 Mar 25, 2008 T | Peak Search |
Mkrl 2.483 87 GHz

Ref 38 dBm Atten 48 dB 13.88 dBm Next Peak

Pealk

Log

10 : Next Pk Right

dB/ P g

0ffst

1.6 / M‘“'\

dB Next Pk Left
Marker | ™ E—
2.403870000 Ghz o cerron

Lefv | 13.800 dBm

M1 52

$3 FC Pk-Pk Search

AA

£

FTun Mkr > CF|

Swp

Center 2.404 80 GHz Span 18 MHz 1”;’{3

#Res BW 1 MHz YEW 1 MHz Sweep 1 ms (681 pts)

[Copyright 2000-2004 Agilent Technologies |

- Output Power 2,404 MHz -

4 Agilent 83:55:09 Mar 25, 2908 T | Peak Search
Mkrl 2.439 B3 GHz
Ref 38 dBm Atten 48 4B 13.568 dBm Next Peak
Peak
Log
19 ; Next Pk Right
dB/ P
Difst f,.r’
1.6 y
dB = e Next Pk Left
_,r"’_"ﬁ Rh\\
Min Search
LaAw
Ml 52
53 FC Pk-Pk Search
AA
£0f):
FTun Mkr 3 CF|
Swp
Center 2.440 80 GHz Span 18 MHz 1”'3{ S
#Res BH 1 MHz VEH 1 MHz Sweep 1 ms (681 pts)

[Copyright 2000-2004 Agilent Technologies

- Output Power 2,441 MHz -

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.

http://mww.ktl.re.kr
FP-204-03-01

Tel. : +82-31-5000-131
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# Agilent 03:57:81 Mar 25, 2003 T | Peak Search |
Mkrl 2.475 29 GHz

Ref 3@ dBm Atten 48 dB 13.38 dBm Next Peak

Feak

Log

1@ 1 .

4B/ /_g ] Hext Pk Right

Offst \\

1.6

db = \\ Next Pk Left

._r""/
I
e Min Search

LaPy

M1 32

$3 FC Pk-Pk Search

AR

£

FTun Mkr 3 CF

Swp

Center 2.476 08 GHz Span 13 Mz 1”;’{3

#Res BH 1 MHz VEW 1 MHz Sweep 1 ms (601 pts)

[Copyright 2000-2004 Agilent Technologies |

- Output Power 2,478 MHz —

. ___________________________________________________________________________________________________________________________________________|]
1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea. Tel. : +82-31-5000-131
http://mww.ktl.re.kr Fax. : +82-31-5000-159
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3.3.100 KHz Bandwidth of Frequency Band Edges

3.3.1. Test Setup Layout

Lx— [

EUT

Spectrum
Analyzer

3.3.2. Test Condition

- Set RBW of Spectrum analyzer to 100 kHz

- 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.

- The maximum frequency range measuring with the spectrum from 30 MHz to 25 GHz is investigated with
the transmitter

3.3.3. Test result

Frequency (MHz) Result (dBc) Limit (dBc) Verdict
2,404 40 > 20 Pass
2,478 40 > 20 Pass

I
1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.

Tel. : +82-31-5000-131
http://mww.ktl.re.kr Fax. : +82-31-5000-159
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H Agilent 09:64:30 Mar 25, 2008 T | Marker |
Mkrl 2,408 80 GHz Sel Mark
Ref 3@ dBm Atten 4@ dB -32.08 dBn |f ¢ 92°t gr 9[1
Peak ES
Log
1@
4B/ L Normal
Offst B
1 RN
dB J‘J ! Delta
9'8 ; ‘Marker ~ b
£ |2.400000000 GHz s —Dettapar
Lofv [-32.08 dBm Ref
M1 52 i
o Span Pair
53 Flb— e Span Center
AA
£0f):
FTun Off
Swp
Center 2,400 00 GHz Span 13 MHz 1”;’{3
#Res BHW 188 kHz YEW 180 kHz Sweep 1.6 ms (BA1 pts)
[Copyright 2000-2004 Agilent Technologies |
- Lower side band edge -
# Agilent B9:07:39 Mar 25, 2008 T | Marker |
Mikrl 2.483 58 GHz
Ref 30 dBn Atten 40 dB ~32.96 dBm 159'92‘“ ngkeg
Peak =
Log
16
4B/ 1. Normal
Difst
L L
Delta
ol [v \H‘\I
agf ' w\ Delta Pair
{Tracking Ref)
Lo WM Ref A
rp"'
ML s2 WWM Span Pair
33 Eg e Span Center
£t
FTun Off
Swp
Center 2.453 50 GHz Span 15 MHz 1”‘0’{ S
#fes B 100 kHz VEKW 186 kHz Sweep 1.84 ms (681 pts)

[Copyright 2000-2004 Agilent Technologies

- Upper side band edge —

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.
http://mww.ktl.re.kr

FP-204-03-01

Tel. : +82-31-5000-131
Fax. : +82-31-5000-159
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RBW 100 kHz RF Att 20 dB
Ref Lvi VBW 100 kHz
137 dByV SWT 5 ms unit dByV
137,
40 dB| Offset
[ A]
13
12
11
INL
1MAX 1MA
10
D1 97.37 dBN 1
9
8
7
6
5
4
37
Center 2.4 GHz 1 MHz/ Span 10 MHz
Date: 27.NOV.2008 08:04:01
- Lower side band edge measured by radiated method -
RBW 100 kHz RF Att 20 dB
Ref Lvi VBW 100 kHz
137 dByV SWT 5 ms unit dByV
137,
40 dB| Offset
[ A ]
13
12
11
INL
1MAX 1MA
100—pT 9897 dBY
9
8! oo Al A LAt AP A I Ay .-
7
6
5
4
37
Center 2.4835 GHz 2 MHz/ Span 20 MHz
Date: 27.NOV.2008 08:06:01

- Upper side band edge measured by radiated method -

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.
http://mww.ktl.re.kr

FP-204-03-01

Tel. : +82-31-5000-131
Fax. : +82-31-5000-159
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3.4. Hopping Channel Separation

3.4.1. Test Setup Layout

Ax—

EUT

3.4.2. Test Condition

- Set RBW of Spectrum analyzer to 100 kHz
- Alternatively, frequency hopping systems operating in the 2400 — 2483.5 MHz band may have hopping

D
©

Spectrum
Analyzer

channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the

hopping channel, whichever is greater, provided the systems operate with an output power no greater

than 125 mW.
3.4.3. Test result

Mode Result (MHz) Limit (MHz) Verdict
Hopping mode 1.98 1.822 Pass
* Remark : 20dB bandwidth is 2.733 MHz
¥ Agilent 99:16:22 Mar 25, 2008 T | Peak Search |
a Mkrl -1.98 MHz
Ref 38 dBm Atten 48 dB -B.18 dB Next Peak
Peak
Log
16 .
ny 1 ) ) ;? ) 1?:? A Next Pk Right
Offst !
i /\HW\HW\:
I o po R Next Pk Left
Marker aw b k(
-1.983333 MHz i Search
Lofv | -0.10 dB
Ml 52 ‘
33 FC Pk-Pk Search
RA
£0
f>50k Mkr 3 CF
Swp

Center 2.433 67 GHz
#Res BH 100 kHz

YBH 188 kHz

Span 18 MHz
Sweep 1.24 ms (601 pts)

More
1of 2

|Cupyright 2000-2004 Agilent Technologies

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.

http://mww.ktl.re.kr
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3.5. Number of Hopping Channels

3.5.1. Test Setup Layout

©
EUT Spectrum

Analyzer

3.5.2. Test Condition

- Set RBW of Spectrum analyzer to 100 kHz
- Frequency hopping system shall have hopping channel carrier frequencies separated by minimum of

25 kHz or the 20dB bandwidth of the hopping channel, whichever is greater.

3.5.3. Test result

Mode Frequency (MHz) | Result (channel) | Limit (channel) Verdict

Hopping mode -- 29 15 Pass

Ref20 dBm Atten 30 dB

Start 2.4 GHz Stop 2.483 GHz
#Res BW 100 kHz VBW 100 kHz Sweep 10.76 ms (401 pis)

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea. Tel. : +82-31-5000-131

http://mww.ktl.re.kr Fax. : +82-31-5000-159
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3.6. Dwell Time

3.6.1. Test Setup Layout

Lx— [

EUT Spectrum
Analyzer

3.6.2. Test Condition

- Set RBW of Spectrum analyzer to 100 kHz

- Frequency hopping systems in the 2400-2483.5 MHz band shall use at least 15 channels. 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. Since the Bluetooth technology uses 29

channels this period is calculated to be 11.6 seconds.

The dwell time is calculated by:

Dewll Time : Time slot length * The number of hopping channels in 1.16 s * 10

Time period for calculating the dwell time : 0.4 * 29 Channels employed = 11.6 seconds
Time slot length = 90 us

The number of hopping channels in 1.16 s =17

Therfore:

Dwell Time =0.09 ms X51 X 10 =45.9 ms

3.6.3. Test result

Frequency Type slot _ e .
(MHz) length(ms) Dwell time (ms) Limits (msec) Verdict
2,440 0.09 459 <400 Pass

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea. Tel. : +82-31-5000-131

http://mww.ktl.re.kr Fax. : +82-31-5000-159
FP-204-03-01
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H# Agilent 69:24:42 Mar 25, 2008 T | Marker |
a Mkrl -390 ps
Ref 38 dBm Atten 48 dB 1,65 dp || Select Marker
Marm L2 3 4
Log
gjg/ L e - Normal
Dffst 1Ty R
1.6
dB Delta
Marker a
-90.00000000 ps T Dekl_ta Ealf';
B Facen =]
Loy | 165 dB Ref
WL 52 Span Pair
33 FS Span Center
AR
£0f:
FTun Off
| L L A L
Center 2.440 000 GHz Span 0 Hz 1”‘0’{3
Fes BHW 1 MHz VEW 1 MHz Sweep 1 ms (601 pts)
[Copyright 2000-2004 Agilent Technologies |

- Type slot length -

Mkr1 1.092s
Ref 19.5 dBm Atten 30 dB 49.83 dBm
Peak
Log
10
dB/
Offst
0.5
dB

Swieep Time

W1 52
S3 FS

Center 2.44 GHz Span 0 Hz
Res BW 100 kHz VBW 100 kHz Sweep 1.16 s (1001 pts)

lllegal parameter value

- The Number of channels in 1.16 s -

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea. Tel. : +82-31-5000-131

http://mww.ktl.re.kr Fax. : +82-31-5000-159
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3.7.Conducted Spurious Emission
3.7.1. Test Setup Layout

Ax—

EUT

D
©

Spectrum
Analyzer

3.7.2. Test Condition

- The Equipment Under Test (EUT) was set up in a shielded room to perform the spurious emissions
measurements.

- The EUT was connected to the spectrum analyzer and Bluetooth test set via a power splitter with a
known loss.

- The reference value for the measurement of the spurious RF conducted emissions is determined

during the test “band edge compliance” (cf. chapter 4.5). This value is used to calculate the 20 dBc limit.

3.7.3. Testresult

Frequency (MHz) Result (dBc) Limit (dBc) Verdict
2,404 70 > 20 Pass
2,440 70 > 20 Pass
2,478 70 > 20 Pass
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¥ Agilent 09:29:41 Mar 25, 2008

T | Peak Search |

Mkrl 4.799 GHz
Ref 21.6 dEm Atten 368 dB -36.55 dBm Next Peak
Pealk
Log
1@ .
Y Hext Pk Right
0ffst
1.6
dB Hext Pk Left
Min Search
LaPy \ 1
<
ML 52 H h
53 FC Inu I Lo ok, i) o, | PR=PK Search
£
FTun Mkr 3 CF
Swp
Start 38 MHz Stop 10,060 GHz 1”;’{3
#Res BW 1 MHz YEW 1 MHz Sweep 16,64 ms (601 pts)
[Copyright 2000-2004 Agilent Technologies |
- Spurious emission of 2,404 MHz —
# Agilent 89:31:22 Mar 25, 2003 T | Marker |
Ref 21.6 dBnm Rtten 30 dB 159'92‘“ ngkeg
Peak =
Log
16
4B/ Normal
Difst
1.6
dB Delta
Delta Pair
{Tracking Ref)
LgRAw Ref A
Ml 52 Span Pair
83 FChamss, ol dun, LW,WMWMMMW Span P Center
AA
£t
FTun off
Swp
Start 16,89 GHz Stop 20,80 GHz 1”‘0’{ S
#Res BH 1 MHz VEW 1 MHz Sweep 25 ms (BO1 pts)

[Copyright 2000-2004 Agilent Technologies

- Spurious emission of 2,404 MHz —
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¥ Agilent 89:33:25 Mar 25, 2008 T | Peak Search |
Mkrl 4.882 GHz
Ref 21.6 dBm Atten 30 dB ~34.88 dBm Next Peak
Pealk
Log
10 Next Pk Right
Yy ex ig
0ffst
1.6
dB Hext Pk Left
Marker
4.882000000 GHz .
- I Min Search
Lafv (—34.88 dBm R
[
M1 52
53 FC j\ y . H“kah. ||| Pk-Pk Search
et S L =}
£
FTun Mkr 3 CF
Swp
Start 38 MHz Stop 10,060 GHz 1”;’{3
#Res BW 1 MHz YEW 1 MHz Sweep 16,64 ms (601 pts)

[Copyright 2000-2004 Agilent Technologies

— Spurious emission of 2,440 MHz —

# Agilent B9:34:38 Mar 25, 2008 R T [PeakSearch |
Mkrl 14.88 GHz

Ref 21.6 dBm Atten 368 dB -42.15 dBm Mext Peak

Peak

Log

10 Next Pk Right

B/ g

Difst

1.6

dB Next Pk Left

vy Min Search

ML 52 oo

83 FCLy_| o, o ] s b e s || Pk-Pk Search

AA

£t

FTun Mkr 5 CF

Swp

Start 16,89 Ghz Stop 26,09 Gz 1”‘0’{ S

#fes BH 1 MHz YEW 1 MHz Sweep 25 ms (BO1 pts)

[Copyright 2000-2004 Agilent Technologies

— Spurious emission of 2,440 MHz —
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# Agilent 89:42:19 Mar 25, 2008 T | Peak Search |
Mkrl 4.949 GHz
Ref 21.6 dBm Atten 38 dB -33.48 dBm Next Peak
Pealk
Log
10 Next Pk Right
dB/ ex ig
Offst
1.6
dB Next Pk Left
'Marker
4.949000000 GHz Min Search
B 1
Loy |-33.40 dBm 9
! .
M1 52
53 FC {\ o J”"""‘JLWV\ e .mwt“ Pk-Pk Search
AR MWW T e -
£
FTun Mkr 3 CF
Swp
Start 30 MHz Stop 16.009 GHz 1”;’{3
#Res BW 1 MHz YEW 1 MHz Sweep 16,64 ms (601 pts)
[Copyright 2000-2004 Agilent Technologies |
— Spurious emission of 2,478 MHz —
# Agilent 89:43:55 Mar 25, 2008 R T | Trace |
Mkrl 14.93 GHz
Ref 21.6 dBm Atten 30 dB ~45.68 dBm |I, ) Tracg
Peak =
Log
14 .
4B/ Clear Write
Difst
1.6
dB Max Hold
Min Hold
LAy
ML 2 b s _
83 FClabte, L don ™) s e T ey v View
AA
ECf)
FTun Blank
Swp
Start 18.00 GHz Stop 20.00 GHz
#fes BH 1 MHz YEW 1 MHz Sweep 25 ms (BO1 pts)
[Copyright 2000-2004 Agilent Technologies

— Spurious emission of 2,478 MHz —
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3.8. Radiated Spurious Emissions

3.8.1. Test Procedure

3.8.1.1 Preliminary Testing for Reference

Preliminary testing was performed in a KTL absorber-lined room to determine the emission characteristics of
the EUT. The EUT was placed on the wooden table which has dimensions of 0.8 meters in height, 1 meter in
length and 1.5 meters in width. Receiving antenna (Biconi-Log antenna : 30 to 1000 MHz or Horn Antenna : 1
to 40 GHz) was placed at the distance of 3 meter from the EUT.

An attempt was made to maximize the emission level with the various configurations of the EUT. Emission
levels from the EUT with various configurations were examined on a spectrum analyzer connected with a RF
amplifier and graphed.

The emission was within the illumination area of the 3 dB beam width of the antenna so that the maximum
emission from the EUT is measured.

3.8.1.2 Final Radiated Emission Test at an Absorber-Lined Room

The final measurement of radiated field strength was carried out in a KTL Absorber-Lined Room that was
listed up at FCC according to the "Radiated Emissions Testing" procedure specified by ANSI C63.4.

Based on the test results in preliminary test, measurement was made in same test set up and configuration
which produced maximum emission level. Receiving antenna was installed at 3-meter distance from the EUT,
and was connected to an EMI receiver.

Turntable was rotated through 360 degrees and receiving antenna height was varied from 1 to 4 meters
above the ground plane to read maximum emission level. Receiving antenna polarization was changed
vertical and horizontal. The worst value was recorded.

If necessary, the radiated emission measurements could be performed at a closer distance than specified
distance to ensure higher accuracy and their results were extrapolated to the specified distance using an
inverse linear distance extrapolation factor (20 dB/decade) as per Section 15.31(f).

The maximum emission level from the EUT occurred in such configuration as shown in the following
photograph.

Tested in x, y, z axis and worst case results are reported

The maximum frequency range measuring with the spectrum from 30 MHz to 40 GHz is investigated with the
transmitter

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea. Tel. : +82-31-5000-131

http://mww.ktl.re.kr Fax. : +82-31-5000-159
FP-204-03-01




Report No.: 08-341-050
Page 25 of 40 Pages

k‘t I S| A
Korea Testing Labaratory

3.8.2. Limits

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any of the
frequency bands listed below:

MHz MHz MHz MHz
0.090 - 0.110 16.42 - 16.423 399.9 -410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
4.17725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 -4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 -23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 -12.293 167.72 -173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 ()

13.36 - 13.41

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than
1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement
instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission
limits in Section 15.209 shall be demonstrated based on the average value of the measured emissions. The
provisions in Section 15.35 apply to these measurements.

Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not exceed
the field strength levels specified in the following table:
Frequency Field Strength Measurement Distance (MHz) (microvolts/meter) (meters)

30 - 88 100 ** 3
88 - 216 150 ** 3
216 - 960 200** 3
above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806
MHz. However, operation within these frequency bands is permitted under other sections of this Part, e.g.,
Sections 15.231 and 15.241.
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3.8.3. Sample Calculation

The emission level measured in decibels above one microvolt (dBV) was following sample calculation.

For example ;

33.9dBw
Antenna Factor & Cable loss 45.0 dB
— Preamplifier -30.0dB
= Radiated Emission 48.9 dBAV/m
3.8.4. Photograph for the test configuration
<Anechoic chamber>
3m R
antenna
Ground plane
1
Test Test Monito |
:I Receivel Instruments
Measuring room

Measured Value at 4824 MHz
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3.8.5 Test Results

3.8.5.1 Spurious Radiated Emission (Section 15.209)

Model No. : SurroundBar SDA Instant Home Theater
Test distance : 3m
Test mode : Continuous TX
Dat : Nov 14, 2008
Frequncy Antenna Detect Reading Level Correction Emission Level Limit Margin
Pol. etector (AF+CL)
MHz H/V dBpv dB/m dBpVv/m dBpVv/m +/-
122.80 H Q 14.57 12.6 27.17 43.5 +16.33
125.82 Vv Q 19.99 12.9 32.89 43.5 +10.61
368.64 \ Q 22.41 17.1 39.51 46.0 +6.49
368.70 H Q 15.81 17.1 3291 46.0 +13.09
393.18 \Y Q 24.77 17.7 42.47 46.0 +3.53
393.24 H Q 23.30 17.7 41.00 46.0 +5.00
393.24 \Y Q 25.15 17.7 42 .85 46.0 +3.15
417.78 H Q 19.43 18.4 37.83 46.0 +8.17

Note : 1. Measurement was done over the frequency range from 30 MHz to 1000 MHz. The EUT was rotated and the

antenna was changed to a range of height of from 1 m to 4 m above the ground plane for maximum response.

2. The observed EMI Receiver (ESIB26) noise floor level was 2.0 dBuV. And all other emissions not reported on

*

Remark :

data were more than 40 dB below the permitted level.

D.M. : Detect Mode (P : Peak, Q : Quasi-Peak, A : Average)
Antenna Polarization (H : Horizontal, V : Vertical)

A.F. : Antenna Factor

C.L. : Cable Loss

A.G. : Amplifier Gain

Emission level (dBuV/m) = Reading level (dBuV) + Correction (dB/m) + Amplifier Gain (dB)
Margin (dB) = Limit (dBpV/m) — Emission level (dBuV/m)
The “+“ sign of the margin means that emission level are within the limit and the

1313

sign means over the limit.
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3.8.5.2 Spurious Radiated Emission (Section 15.247(d))

Model No. : SurroundBar SDA Instant Home Theater

Test distance : 3m

Test mode : Continuous TX

Test Frequency : 2,404 MHz

Date : Nov 14, 2008

Frequncy | Antenna Detect Reading Level Correction Emission Level Limit Margin
Pol. etector (AF+CL+AG)

MHz H/V dBuvV dB/m dBpVv/m dBuV/m +/-
4,808 \ p 46.15 24.6 70.75 74.0 +3.25
4,808 \% A 28.27 24.6 52.87 54.0 +1.13

Note : 1. Measurement was done over the frequency range from 30 MHz to 10" hramonic. The EUT was rotated and the
antenna was changed to a range of height of from 1 m to 4 m above the ground plane for maximum response.

2. The observed Spectrum Analyzer (E4448A) noise floor level was 2.0 dBuV. And all other emissions not

reported on data were more than 40 dB below the permitted level.

3. For measurement the video bandwidth is set to 10 Hz for average measurements.

* D.M. : Detect Mode (P : Peak, Q : Quasi-Peak, A : Average)

Antenna Polarization (H : Horizontal, V : Vertical)

AF. :

CL. :

AG

Antenna Factor
Cable Loss
: Amplifier Gain

Remark : Emission level (dBuV/m) = Reading level (dBpV) + Correction (dB/m) + Amplifier Gain (dB)
Margin (dB) = Limit (dBuV/m) — Emission level (dBuV/m)
The “+* sign of the margin means that emission level are within the limit and the “-* sign means over the limit.
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3.8.5.3 Spurious Radiated Emission (Section 15.247(d))

Model No. : SurroundBar SDA Instant Home Theater

Test distance : 3m

Test mode : Continuous TX

Test Frequency : 2,440 MHz

Date : Nov 14, 2008

Frequncy | Antenna Detect Reading Level Correction Emission Level Limit Margin
Pol. etector (AF+CL+AG)

MHz H/V dBuvV dB/m dBpVv/m dBuV/m +/-
4,880 \ p 47.95 24.0 71.95 74.0 +2.05
4,880 \% A 29.31 24.0 53.31 54.0 +0.69

Note : 1. Measurement was done over the frequency range from 30 MHz to 10" hramonic. The EUT was rotated and the
antenna was changed to a range of height of from 1 m to 4 m above the ground plane for maximum response.

2. The observed Spectrum Analyzer (E4448A) noise floor level was 2.0 dBuV. And all other emissions not

reported on data were more than 40 dB below the permitted level.

3. For measurement the video bandwidth is set to 10 Hz for average measurements.

* DM. :

AF. : Antenna Factor
C.L. : Cable Loss
A.G. : Amplifier Gain

Detect Mode (P : Peak, Q : Quasi-Peak, A : Average)
Antenna Polarization (H : Horizontal, V : Vertical)

Remark : Emission level (dBuV/m) = Reading level (dBpV) + Correction (dB/m) + Amplifier Gain (dB)
Margin (dB) = Limit (dBuV/m) — Emission level (dBuV/m)

The “+“ sign of the margin means that emission level are within the limit and the

13

sign means over the limit.
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3.8.5.4 Spurious Radiated Emission (Section 15.247(d))

Model No. : SurroundBar SDA Instant Home Theater

Test distance : 3m

Test mode : Continuous TX

Test Frequency : 2,478 MHz

Date : Nov 14, 2008

Frequncy | Antenna Detect Reading Level Correction Emission Level Limit Margin
Pol. etector (AF+CL+AG)

MHz H/V dBuvV dB/m dBpVv/m dBuV/m +/-
4,956 \ p 47.65 24.3 71.25 74.0 +2.05
4,956 \% A 29.01 243 53.42 54.0 +0.69

Note : 1. Measurement was done over the frequency range from 30 MHz to 10" hramonic. The EUT was rotated and the
antenna was changed to a range of height of from 1 m to 4 m above the ground plane for maximum response.

2. The observed Spectrum Analyzer (E4448A) noise floor level was 2.0 dBuV. And all other emissions not

reported on data were more than 40 dB below the permitted level.

3. For measurement the video bandwidth is set to 10 Hz for average measurements.

* DM. :

AF. : Antenna Factor
C.L. : Cable Loss
A.G. : Amplifier Gain

Detect Mode (P : Peak, Q : Quasi-Peak, A : Average)
Antenna Polarization (H : Horizontal, V : Vertical)

Remark : Emission level (dBuV/m) = Reading level (dBpV) + Correction (dB/m) + Amplifier Gain (dB)
Margin (dB) = Limit (dBuV/m) — Emission level (dBuV/m)

The “+“ sign of the margin means that emission level are within the limit and the

13

sign means over the limit.
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3.8.5.4 Restricted Bandedge

RBW 1 MHz RF Att 20 dB
Ref Lvi VBW 1 MHz
103.5 dByV SWT 5 ms unit dByV
10!
10 6.5 dB Offsefk
9
8
D1 74 (dBNV.

IN1

1MA

Start 2.31 GHz 8 MHz/

Stop 2.39 GHz

Date: 27.NOV.2008 08:34:21
— Low channel restricted bandedge, Peak, Horizontal —
RBW 1 MHz RF Att 20 dB
Ref Lvi VBW 1 MHz
103.5 dByV SWT 5 ms unit dByV
103
10 6.5 dB Offset
[A]
9
8
—D1 74 [dBNV- IN1
70= 1MA
6
5
4
3
2
1
3.
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 27 .NOV.2008 08:33:37

— Low channel restricted bandedge, Peak, Vertical —
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RBW 1 MHz RF Att O dB
Ref LvI VBW 10 Hz
103.5 dByV SWT 20 s unit dByV
103,
10 6.5 dB Offset
[ A ]
o
8!
IN1
7 1AP
6!
D1 54 |dBNV-
5
4
3
2
1
3.5
Start 2.31 GHz 8 MHz/ Stop 2.39 GHz
Date: 27 .NOV.2008 08:35:31
— Low channel restricted bandedge, Average, Horizontal —
RBW 1 MHz RF Att 0 dB
Ref Lvi VBW 10 Hz
103.5 dByV SWT 20 s unit dByV
103,
10 6.5 dB Offser
[ A

IN1

1AP

D1 54 [dByV.

Date:

Start 2.31 GHz

8 MHz/

27 .NOV.2008 08:36:03

Stop 2.39 GHz

— Low channel restricted bandedge, Average, Vertical —
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RBW 1 MHz RF Att 20 dB
Ref Lvi VBW 1 MHz
104.1 dByV SWT 5 ms unit dByV
104
7.1 dB Offset
10 =
9
8
| D1 74 [dByV- INL
7012 1MA
6 sy
5
41
3
2
1
4.1
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 27 .NOV.2008 08:08:51
— High channel restricted bandedge, Peak, Horizontal —
RBW 1 MHz RF Att 20 dB
Ref Lvi VBW 1 MHz
104.1 dByV SWT 5 ms unit dByV
104
7.1 dp Offsef
10
9
8
| D1 74 [dByV- INL
70l 1MA
6
51
A
3
2
1
4.1
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz
Date: 27.NOV.2008 08:08:05

— Low channel restricted bandedge, Peak, Vertical —

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.

http://mww.ktl.re.kr
FP-204-03-01

Tel. : +82-31-5000-131
Fax. : +82-31-5000-159




T[S EY

Korea Testing Labaratory

Report No.: 08-341-050
Page 34 of 40 Pages

RBW 1 MHz RF Att 0 dB
Ref LvI VBW 10 Hz
104.1 dByV SWT 4.2 s unit dByV
104
7.1 dB Offseft
10 [~
9
8
IN1
70} 1IMA
6
|-D1 54 |dByV.
5
4
3
2
1
4.1
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 27 .NOV.2008 08:10:07
— High channel restricted bandedge, Average, Horizontal —
RBW 1 MHz RF Att 0 dB
Ref Lvi VBW 10 Hz
104.1 dByV SWT 4.2 s unit dByV
104
7.1 dp Offsef
10
9
8
IN1
70l 1MA
6
D1 54 |dByV-
51
A
3
2
1
4.1
Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 27.NOV.2008 08:10:45

— Low channel restricted bandedge, Average, Vertical —

1271-12, Sa-Dong Sangnok-Gu, Ansan-si Gyunggi-Do , Korea.

http://mww.ktl.re.kr
FP-204-03-01

Tel. : +82-31-5000-131
Fax. : +82-31-5000-159




ktl ORI A Y Report No.: 08-341-050
Karea Testing Labaratory Page 35 of 40 Pages

3.9. AC Conducted Emissions

3.9.1. Test Procedure

Conducted emission measurements on the EUT were performed by "AC Power Line Conducted Emissions
Testing" procedure as per ANSI C63.4. The EUT was set up on a wooden table 0.8 meters height, 1.0 by 1.5
meters in size, placed in the shielded enclosed with a side of wall of which constituted a vertical conducting
surface of 2.2 m x 3.1 m in size to maintain 40 cm from the rear of EUT

LISN(Line Impedance Stabilization Network, ROHDE & SCHWARZ, ESH3-Z5, 50 ohm / 50 yH) was installed
and electrically boned to the conducting ground plane. The EUT was connected to the LISN using a typical
power adapter.

One of two 50 ohm output terminals of the LISN was connected to the EMI Receiver (ROHDE & SCHWARZ,
ESCI, 9 kHz to 3 GHz) and the other was terminated in 50 ohms. Measurements were again performed after
interchanging such a connection oppositely.

The frequency range from 150 kHz to 30 MHz was examined and the remarkable frequencies were
measured with Quasi-peak and Average values using the EMI receiver instrument (ROHDE & SCHWARZ,
ESI, 9 kHz to 3 GHz ; Detector Function ; CISPR Quasi-Peak & Average). The 6 dB bandwidth of the
Receiver was set to 9 kHz

The position of connecting cables of the EUT was changed to find the worst case configuration during
measurements. The maximum emission level from the EUT occurred in such configuration as shown in the
following photograph.

3.9.2. Limits

Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed to be
connected to the public utility (AC) power line, the radio frequency voltage that is conducted back onto the
AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz shall not exceed the
limits in the following table, as measured using a 50 pyH/50 ohms line impedance stabilization network
(LISN). Compliance with the provisions of this paragraph shall be based on the measurement of the radio
frequency voltage between each power line and ground at the power terminal. The lower limit applies at the
boundary between the frequency ranges.

Conducted Limits (dBuV)
Frequency (MHz)

Quasi-peak Average

0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

® Decreases with the logarithm of the frequency.
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3.9.3. Sample calculation

The emission level measured in decibels above one microvolt (dB.V) was converted into microvolt (&) as
shown in following sample calculation.

For example :

Measured Value at 0.438 MHz 44.2 dB&V @ Q-Peak mode
+ Correct factor * 0.1dB
= Conducted Emission 44 .3 dBW

* Correct factor is adding RF cable loss and Attenuation

3.9.4. Photograph for the test configuration

<Shielded room>

LISN

AC 110V,
50 Hz "

Wooden table
h=0.8 m

Test
Receiver

I
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3.9.5. Test Results

1
10

90
80

70

>
=4 .
g 60 FCC Part 15 Class B Main Voltage QP
£ .
E 50- FICC Part 15 Class B Main Voltage AV
et f &
401- ‘ .
3071
20
1
0t t t t —t—+— t t t t —t—+— t t |
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M

Frequency in Hz

Final Measurement Detector (Quasi Peak)

Frequency Average Line Corr. Margin Limit
(MHz) (dB uV) (dB) (dB) (dBuVv)
0.230619 40.8 L1 9.7 11.6 52.4
0.432157 38.3 L1 9.7 8.9 47.2
0.432913 37.3 N 9.8 9.9 47.2
0.434847 36.8 N 9.8 10.4 47.2
0.435010 38.1 L1 9.7 9.1 47.2
0.435562 36.5 N 9.8 10.6 471

Final Measurement Detector (Average)

Frequency QuasiPeak Line Corr. Margin Limit
(MHz) (dB uV) (dB) (dB) (dB uV)

0.153795 48.2 N 9.7 17.6 65.8

0.153949 48.1 N 9.7 17.7 65.8

0.155807 47.5 N 9.7 18.2 65.7

0.230257 43.4 N 9.7 19.0 62.4

0.428815 44.2 L1 9.7 13.1 57.3

0.430735 44.4 L1 9.7 12.8 57.2
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4. TEST EQUIPMENTS

No.

(

T[S EY

Korea Testing Labaratory

Equipment

EMI Receiver
(20 Hz ~ 26.5 GHz)

Spectrum Analyzer
100 Hz ~ 26.5 GHz)

Spectrum Analyzer
(3 Hz ~ 50 GHz)

Pre-Amplifier
(100 kHz ~ 1 GHz)

Pre-Amplifier

(0.5 GHz ~ 26.5 GHz)

LISN(50 Q , 50 pH)

(10 kHz ~ 100 MHz)

(30 MHz ~ 1000 MHz)

10

1"

12

13

Biconi-Log Ant.

Horn Ant.
(1 GHz ~ 18 GHz)

Horn Ant.
(18 GHz ~ 40 GHz)

Active Loop Ant.
(9 kHz ~ 30 MHz)

DC Power Supply

Power Meter

Bluetooth tester

Manufacturer

R&S

Agilent

Agilent

SONOMA.

Agilent

R&S

Schwarzbeck

EMCO

EMCO

EMCO

Agilent

Agilent

anrisu

Model

ESIB

E4407B

E4448A

310N

83017A

ESH3-Z5

VULB9168

3115

3116

6502

E4356A

E4417A

MT8852B

S/N

100280

US41443316

MY43360322

186270

MY 39500982

826789009

9168-180

9012-3595

2664

2532

MY41000296

GB4129075

6K00006994
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Effective Cal.Duration

08/17/2008 ~ 08/17/2009

12/01/2007 ~ 12/01/2008

08/30/2008 ~ 08/30/2009

08/25/2008 ~ 08/25/2009

04/02/2008 ~ 04/02/2009

07/05/2008 ~ 07/05/2009

08/24/2008 ~ 08/24/2009

03/26/2007 ~ 03/26/2009

03/26/2007 ~ 03/26/2009

06/08/2008 ~ 06/08/2009

10/01/2008 ~ 10/01/2009

09/17/2008 ~ 09/17/2009

03/03/2008 ~ 03/03/2009
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Appendix.1 EUT photo
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Appendix.2 Test setup photo
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<Iiadiated Emissi'on>

<AC Conducted Emission>
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