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TEST REPORT

Product Name . Bluetooth Headset

Product ID : GG301x

Applicant : G.G. Telecom(2002) Inc.

Address of Applicant : 5F, No. 186,Sec. 2,Chung-Hsing Road

Hsin Tien city, Taipei, Taiwan, R.O.C.

Standards:
FCC Part 15 subpart C

In the configuration tested, the EUT complied with the standards specified above.
The test data, test procedures, and equipment configurations shown in this report were
made in accordance with the procedures given in ANSI C63.4(1992).

Remarks:

This report details the results of the testing carried out on one sample, the results contained in
this test report do not relate to other samples of the same product. The manufacturer should ensure
that all products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in
any configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Taiwan E&E Services or testing done by
SGS Taiwan E&E Services in connection with distribution or use of the product described in this report
must be approved by SGS Taiwan E&E Services in writing.

Tested by : Alex Hsieh Date : Jun. 5, 2003

Approved by : Robert Chang Date : Jun. 6, 2003
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1. General Information|

1.1 Testing Laboratory
SGS Taiwan Ltd.  ( FCC Registration number: 573967 )
1F, No. 134, Wukung Road, Wuku industrial zone
Taipei county , Taiwan , R.O.C.
Telephone : +886-2-2299-3279
Fax . +886-2-2298-2698
Internet . http://www.sgs.com.tw

1.2 Details of Applicant

Name : G.G. Telecom(2002) Inc.

Address : 5F, No. 186,Sec. 2,Chung-Hsing Road, Hsin Tien city,
Taipei, Taiwan, R.O.C.

Contact > Mr. Jimmy Chu

Telephone : +886-2-29111648 ext 608

1.3 Description of EUT(S)

1 Product name Bluetooth Headset

2 Product 1D GG301x

3 Supply Voltage DC 3.3V

4 Carrier Frequency 2402MHz to 2480MHz

5 Modulation Method GFSK,1Mbps,0.5BT Gaussian

6 Hopping 1600hops/sec, 1MHz channel space
7 Operation Temperature 0 to +60 degree

8 Compliant Bluetooth Specification Verl.1
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1.4 Operation Procedure

Since Bluetooth is a FHSS system, it is difficult to measure the parameters under
hopping mode. The output power and operating frequency are NOT End-user
adjustable. Applicant offer a engineering software “BlueTest” install in PC to control the
EUT. And the applicant provide an additional UART interface to control this Headset.
Operating frequency are set as testing required. The output power is set as Ext=255,
Int=50.

The lowest operating frequency within Bluetooth specification is 2402Mhz, and
highest operating frequency is 2480Mhz. So the frequency above are used as the
lowest and highest frequency in the testing, and the middle frequency is set as
2441Mhz.

The pseudorandom hopping sequence is produced by the Bluesuite software
which is provided by the manufacturer of the chipset.

1.5 Testing Method

The testing standard follows CFR 47, Part 15.247 , and measurement method
according to Public Notice DA00-705 (March 2000).
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2.Summary of Resultsl

subclause Parameter to be measures Verdict Page
15.207 Conducted Limits PASS 7
15.209 Radiated emission Limits, general PASS 10
requirement
15.247(a)(1) |Channel Spacing PASS 17
15.247(a)(1)(ii)|20db bandwidth /7 No. of channels PASS 19
15.247(a)(1)(ii)|Average Time of Occupacy PASS 24
15.247(b)(1) Peak Output power PASS 27
15.247(c) Band-Edge Emission PASS 30

15.247(c) Spurious Emission under 25Ghz PASS 32
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Instrument Model Serial number | Calibration date
Desktop PC HP Pavillion 723D N/A N/A
Spectrum Analyzer R&S FSP 40 100034 Mar. 27, 2003
Antenna Schwarzbeck 184/185 July 01, 2002

BBHA9170A
Antenna Schwarzbeck 3097320 July 01, 2002
BBHA9120A
Antenna Schwarzbeck 152 July 01, 2002
VULB9163
Signal generator R&S SMR 40 100210 Feb. 11, 2003
EMC Analyzer HP 8594EM 3624A00203 Dec. 13, 2002
EMI Test Receiver R&S ESCS 30 8289857004 Oct. 11, 2002
Transient Limiter HP 11947A 3107A02062 Jul. 24, 2002
L.1.S.N Rolf-Heine 99012 Oct. 08, 2002

NNB-2/16Z




Report No.: ER/2003/50008
Page 27 of 47

\ 4. M easur ements |

4.1 Conducted Limits SUBCLAUSE 15.207
Line
Product Name:  Bluetooth headset Test Date: May,26,2003
Model No.: GG301 Tester : Gallon
Test Mode: Operation Mode Temperature: 26 °C
Test Resullt: PASS Humidity: S7 %
Main
Terminals.L
FREQ |QP1 |AVGL QP2 |AVG2|QP |AV QP AV

MHz |dBuV |[dBuV |Factor |[dBuV |[dBuV [Limit [Limit |Offset |Offset
0.15] 28.8 12.5/ 3.00/31.80| 15.50|66.00(56.00-34.20|-40.50
0.17) 25.1 17.4] 2.96/28.06| 20.36|65.04(55.04(-36.98|-34.68

0.2 22| 12.8| 2.90[24.90| 15.70[63.61|53.61-38.71|-37.91

0.28| 30.4| 27.5| 2.82|33.22| 30.32/60.91/50.91|-27.69|-20.59
0.49] 20.3] 14.7] 2.91]23.21| 17.61|56.19(46.19|-32.98|-28.58
1.3] 16.4| 10.9] 2.89/19.29| 13.79/56.00] 46.00-36.71|-32.21

1." -" denotes the emission level was - 10 dB beneth the Average limit,so nothing need to
re-check anymore.

2. QP1/ AVGL1 value means the QP/AV reading without the factor.

3. QP2/AV G2 value means the QP/AV final reading with the factor.
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Neural
Product Name:  Bluetooth headset Test Date: May,26,2003
Model No.: GG301 Tester : Gallon

Test Mode: Operation Mode Temperature: 26 °C
Test Resullt: PASS Humidity: o7 %
Main
Terminals:N

FREQ |QP1 |AVG1 QP2 |AVG2|QP |AV QP |AV

MHz |dBuV |dBuV |Factor |[dBuV |[dBuV |Limit [Limit |Offset |Offset
0.17) 29.7| 17.6| 2.96(32.66( 20.56] 65| 55.04| -32.4/-34.48
0.21| 26.80| 17.30] 2.89/29.69 20.19|63.27|53.27|-33.58/-33.08
0.28| 32.40] 29.80] 2.82/35.22| 32.62|60.91| 50.91|-25.69/-18.29
0.45 19.10] 13.80| 2.95(22.05| 16.75/56.93|46.93|-34.88/-30.18
1.31] 16.00| 10.60; 2.89/18.89| 13.49/56.00] 46.00-37.11|-32.51
2.35 16.50[ 11.10] 3.11j19.61| 14.21|56.00| 46.00|-36.39-31.79

1." -" denotes the emission level was - 10 dB beneth the Average limit,so nothing need to
re-check anymore.

2. QP1/ AVGL1 value means the QP/AV reading without the factor.

3. QP2/AV G2 value means the QP/AV final reading with the factor.
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4.1.1 Limits (EN55022)
Frequency range Limits dB(uVv)
Mhz Quasi-peak Average
0.15t0 0.5 66 to 56 56 to 46
05to5 56 46
5 to 30 60 50
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4.2 Radiated emission Limits, general requirement SUBCLAUSE 15.209

Part 1: 30Mhz-1000Mhz , transmit at 2402Mhz

Vertical
SEM ab. Si
EMI TESTING REPORT
Customer: Date:2003-05-27 Tima:09:33
Model ) Palar. iVertical- 3M
Spec. : Report No.:
Ser. Wo.:Head set ( 2402 MHz ) File t=1 :
Limit iFCC B Tegter :Alex Hsaieh
Tmp. (C}:22.0 Humid. (%) : 58

1 (dBuVv C R I e atrn R

}-I-Ev?::.._ ( A8 }wﬂ_m e R e e A R R R

L]
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Horizontal
5 C ite
EMI TESTING REPORT
customer: Date:2003=-05-27 Time:09:32
Model 1 Pelac. rHorizental- 3M
Spec. : Report MHo.:
Saer, No.:Head set ( 2402 MHz ) File =1
Limit :FCC B Tester :Alex Hsieh
Tmp. (C):22.0 Humid. (%) :58
Level (dBuV)
T s T et e e o e i i e

L TR L A S

»
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Part 2: 30Mhz-1000Mhz , transmit at 2441Mhz
Vertical
S c . Si
EMI TESTING REPORT
Date:2003-05-27 Time:09:386
o Folar. sVertical- 3M
it : Report Ho.:
Spec. N st 7
ser. No.:Head set | 2441 MHz ) Tesicr Pt AT
Limit +FCC B

Tmp. (C) :22.0 Humid. (%) :58

Level (dBuV)

e L AR o R R IR R S
R R S R R e
R L s e RS
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Horizontal

s CLa ite
EM| TESTING REPORT

= Date:2003-05-27 Time:08:36
Cu;timar: Folar. tHorizontal- 32M
]:;ez Report NHo.:
: o d set { 2441 MHz ) File e _
s-71:1:1‘;0 -}EI‘E?: B Tester ihlex Haieh
e : Tmp. (C) :22.0 Humid. (%) : 58

_Level {dBuv)

e i e e AR o TR LA L IR e Lor L L G
R R R T B ] "-*55&*{-4?5';.5:i:.E-‘i;ﬁ‘i:.'c"r:w‘:-_*‘."s:'.‘:}'.’-'l'.c‘szsd’-‘:ﬁ-‘fx;ﬁnﬁt&w;.~*..:-zr§‘r.-:.~’?‘-f§:§aiwfta R "*“'-9}',2 il
Wﬁ:"ﬂ AT R I R A LR R

St
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Part 3: 30Mhz-1000Mhz , transmit at 2480Mhz
Vertical
SGS ab
EMI TESTING REFORT

Customer: Date:2003-05-27 Time:09:40
Model . Polar. sVertical- 3M
Spec. E Report HNo.:
Ser, Ho.:Head set ( 2480 MHz ) File =1
Limit :FCC B Tester t:Alex Hsieh

Tmp. (C) :22.0 Humid,. (%) :58
Level (dBuV)

ﬁ’!ﬁfm IS e S e T S
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Horizontal

GE Lab. Si
EMI TESTING REPORT

Customer: Date:2003-05-27 Time:09:39
Model Folar. sHorizontal- 3M
Spec. Report No.:
gor, Mo.:Head set ( 2480 MHz ) File 1=1
Limit :FCC B Teskter :Alex Hsieh

Tmp. (C}:22.0 Humid. (%) : 58

Level(dEuV}

v S R e B T R T R o A e

T G




4.2.1 Limits

Frequency

Field Strength
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Measurement Distance

(MHz) {microvolts/meter) {meters)
(.009 - 0.490 2400/F(kHz) 300
(.490 - 1.705 24000/ F(kHz) 30
1.705 - 30.0 30 30
30 - 88 [ () 3
RE - 216 | S() 3
216 - 960 200) ** 3
Above 960 500 3



4.3 Channel Separation

®

Raf BT BV Rt L&
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SUBCLAUSE15.247(a)(1)

*RAW 100 XHE Dalca 1 [T1 ]
dWVEW 100 kH= =0.,12 dB
wENT 2.5 ms 1. 00ROO0080 M2

g =

Marker| 1 [T
el ] i1,
2|, 402002 n}ﬁ_yr.

o N
-E0

1

Start Z,401 GH=z

Date; 28, MAY , 2003 11:R2:44

300 kMzS

Stop Z2.404 COHE



Report No.: ER/2003/50008

Page .18 of 47
@ *REM 100 kH= Delta 1 {T1 ]
"WEW 100 kHz =0. 17 <if
Faf 87 dBuw At 10 o8 FOWNT 2.5 ma 996, 0000000 kEHE
Harkar] 1 [TI1
a1 1 1 TH. g7 By
/\% m #l avacoabon oz |IE
= /
=510 "I
5.0
sl
b2
10
i
11
Contar 2.4733 GH= 200 kKH=/ Span 3 HHZ
Dt ess 28 .MRY 2003 11237217

Lowest channel Highest channel

Channel separation (khz) 1008 996
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4.4 No. of carrier frequency / 20db Bandwidth

SUBCLAUSE15.247(a)(1)(ii)

@ *HEW 100 knz
" yHENE 100 EHz

Raf 87 SBpv ALt 10 dB =EWT 10 ma

! I_ .|‘!': LI:I_I1||='I' b | |:: 1 I.r_||l_ |r.||"'|'|: ||III|| III.|II:HII' H _I.'_Il..I AL =X

=110

Btart 2.4 GHE B.3 mMHzs Stop 2.483 GOH=z

Datme 2B.MAY . 2003 11:07:282Z

No. of channels = 79
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Split the whole frequency band into two.

@ SO0N 100 kiiz Harksr 1 [T1

= DD cHae Tia. 34 dlpy

Aaf @7 dlipy TS S - =OET LD me 2. dd L0000 OHz
; N ] |
TNl . 1Nm
an
B -
£0 = ==
L
Start F.4 @iz 4.5 Mz Ao F, 4417 R
Dl 0L EAE. D03 11 100d%
[
@ TAME 100 kRHz Serkosr 1 ITL |
EYUH 104 kiix PP dBuY
Haf @7 ol et 1D b S0WT 10 = 2.441000000 GHE

nﬂrn | qu Hﬂﬂnﬂhﬂq nmr -

i
—— 2

A -

=12

FLark ¥.441 SHE .8 MHRS Wrap ¥.481 cH2

Nacei FA . MAY . 3000 1101307
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20dB bandwidth at lowest (2402Mhz), middle(2442Mhz), highest channel(2480Mhz)

sHEW 10 kHzr Delta & [T1 ]
=JEW 30 kHz —20,54 dB
Raf 110 dBuv *RLt 20 dB 2 5wT 20 me 47R. 000000000 kiiz
110 |H.:|:|:J-:e1:[ 1 [T1
| 105.p1 dBpv
|
L1 a0 i 2l appnoapnn cu-

Delta L [TL )

l -z20l15 am
=20 " W‘J ﬂ..! . P el ol T e R A R
T .-muu_rl,u i
L i |

R
'I|'_l W

2 '

el

10

Centear 2,402 ZHzZ 200 kH=/S Bpan 2 MH=

Datos 0. MAY . 2003 O09:50:40

channel bandwidth = 820 Khz
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@ *pEW 10 kMz Delta 2 [Tl |
syUHl 30 kHz =20.71 dB
Aaf 110 dBpV "mrt 20 dB *IWT 20 ma 424. 000000000 kHz
LG | Marker] 1 [T1
105,02 JdBpWV
100 !'
_18 N |
N1 8%.1 dauu%
=1

T

-4 NPT P

30

20

10

Cantar 2.441 GHz 200 kHz/ Epan 2 HHz
D Coie & A0.MAY . 2003 0OQY9chZFrlry

channel bandwidth = 820 Khz
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@ FEEW 10 kHr Delta 2 [T1 ]
SVEW 30 kMz -g0.83 dA
Bal 110 dBpW *att 20 dbi *OWT 0 mn 424, 000000000 KHEZ
110 Markas 1 [T1
104. bn dmpy
100 hoo cps
Daita I [T1 §
- —zolzs 48
= 540 TN LU
- N . 1
1 B4, 5 ARV
T 1y - —l‘h

A

(T J—

=i

L3

|20

16

Center .48 GH=Z 200 KHE/S Span 2 MH=z

Date: AD.MAY . 2003 g9r54rad

channel bandwidth = 816 Khz




4.5 Average Time of Occupancy

Sl
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SUBCLAUSE15.247(a)(1)(ii)

ped 100 kHz Marcker 1 [(T1 ]
=yEE 100 kMz 22,22 dBuv
SHT 1 a i1i.00&6800 =

L

41

Cantar F.414 GHE

B . HAY . 2003

L0 mas




Report No.: ER/2003/50008

Page : 25 of 47
BEEW 1 MHz Delta 1 {T1 1
@ "yHW 3 MHz 27 .27 di
Raf AT 4ARpV Rtt 19 48 SWT 1 ma 510, 000000 us
Markasr 1 [T1
L I
e G, o08eh00 ms
|
IvRG T3 cllbub
= i}
1
-5 0
‘l..l.-.-‘—-l
=4
20 T
=10
o
110
Canter 2-441 GHz 108 paf
Datea: L, MAY . P003 10:11:04

4.5.1 calculation

At channel 2441Mhz, there are 10 bursts in 1 sec. Time period of each burst is 510
M Sec. So the occupacy time within 30 second is 510 x 10 x 30 = 153000u Sec =

153 mSec = 0.153 Sec.
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4.5.2 Limits

The average time of occupancy on any frequency shall not be greater than 0.4
seconds within a 30 second period.

The EUT comply with the requirement in Sec 15.247 (a)(1) that use at |east
75 hopping frequencies. The maximum 20 dB bandwidth of the hopping channel is
1 MHz. The average time of occupancy on any frequency shall not be greater than
0.4 seconds within a 30 second period.



4.6 Peak output Power

Report No.: ER/2003/50008
27 of

Page

47

SUBCLAUSE15.247(b)(1)

Transmitter transmit at lowest channel (2402Mhz)

®

Raf 3 dBm

"AtE

20 dBi

*REW 1 HH=z
SYEN 3 MHT

1'5‘?‘["!&-1.'1

HMarkas 1 [T1 ]

1

.23 dBam

Z.402000000 GHZ

7

i W

i ﬂ;ﬂ’#fﬂ

L~

e "

<

B

e

-1

= G100

—Ti-

Conter Z.402 GHZ

Dataml I .MAY . 2003

10:02:03

500 EHzS

Power=1.23 dbm + 1.4 db (cable loss)= 2.63 dbm

Span 5 MH=z
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Transmitter transmit at middle channel (2441Mhz)

@ *REW 1 MHZ

"vVBW 3 Mz

Rof 3 dim "nkt 20 dB *OWT 5 ma

1 28 of 47

Marker 1 [T1 1

1.1% <lEm
2.441000000 GHz

/,?

o P

=/ | -

e

[P

j=— 4 10

= S s

F—H 0

]

Canter Z2.441 GHz 00 kHzd

Drta: 30.MAY.2003 10:01:04

Power =1.10 dbm + 1.4 db (cable loss) = 2.5 dbm

Zpan 5 MH:
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Transmitter transmit at highest channel (2480Mhz)
sREEW 1 Mz Marker 1 ITL i

{5;} VBN 3 MHE .34 dfim

Ralf 3 JBm ptt 20 Jdb "HEWNT S ma Z . ABDOOLGO0 GHZ

b= __4f----*“‘hmhhﬁ

L . e |-
ol 1]

-

=111

f=—di L

=500

b=

-1

0}

Cantar Z.48 GHE H00 kHz/ Span 5 HH=z

Dates a0, MaY . 2003 10:00114

Power =0.35 dbm + 1.4 db (cable loss) = 1.75 dbm

The maximun power happensin lowest channel which is2.63 dbm =
1.83mW

Limits:
For frequency hopping systems operating in the 2400-2483.5 MHz band employing



Report No.: ER/2003/50008
Page : 30 of 47

at least 75 hopping channels, all frequency hopping systems in the 5725-5850 MHz
band, and all direct sequence systems: 1 watt.

4.7 Band Edge emission SUBCLAUSE15.247(c)
@ *REW 100 kHE Mag kenr 2 IT1 |
=VEW 100 kHz LF:IREET Y e TTRN
Retf BT depw Attt 10 dm =SWT 40 ms F . 3NTIEIHILGO0D G
pn.up.r| ['F1 !
B AL A :'-ll.rn l-.'.l'll 1l I“

Ewtdl S @ 1001 0

L M
F3 \L

i MHY

\

Lo

=1 [

|=—n: .

Start I.393 GH: H0O0D WHz/ Stop Z.4D03 GHz

D boun e 19..0UN. 2008 11:36:21



*REW 100 k=
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Morkop # [T |

=wie 100 kHzx L PR B RINEY
Fof @7 dBpy ARLC LD JdB = 5WT A0 m= 2 o AH KeCIIEEIE sl
Markao] 1 [Tl
e AT
=B o
oA AdWEl rEH ‘-
I=etta f [l |
18 T
L s AdinngrEn MH=E
1
=) ﬁ
5
f |
i l'/ 1 a2 Al
.{;/ W Fl
§ “Hmwmm&
L0 X
=10 Yo
k
Lo
10

Start. 2.479 GHz

(RETE EG.JUH. 2003 11:47:40

GO0 kHzf

Stop Z.485 GHE

L ower bandedge

Upper bandedge

Bandedge difference
from main channe

34.39db

35.45db

4.7.1 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. And it must
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comply with the limit in 15.209.

4.8 Spurious Emission under 25Ghz SUBCLAUSE15.247(c)

F=2402MHz with max. power , vertical
(1)1Ghz — 18Ghz

«piW 1 MHZT Mavksr Tk ]
p =VHW 3 MEHZ Lide 10 by

4 Lep A TICIECRIL Lo
- o s +
*Rtt o db EWT 2
Fat B0 dbpV

B0

. _E =

LT .

v

30— W—M [

'l

—10

I
=20

gt 1B GHZ
Aeagt 1 GHE 1.7 cHz/ o
ata

[atas 7 . MAY . 2003 10:24:09
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(2) 18Ghz — 25Ghz
@ “REW 1 MHz Markar 1 [T1 1
*VEW 3 MMz 45.77 dBuv
Faef 80 dBuv *Att O oR *5WT 200 ma 71.906000000 GHz
80
. ]
= |
1 54 dBEpw
=0 —1
| Mw
._\Jﬁ
20 o
fao - }-
-
i
=110 E
: I
-z0 |
Btart 18 GHz TOO MHz/S Stop Z% GHz

Dates 27.MAY . 7003 10:42:=40
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F=2402MHz with max. power , horizontal
(@D 1Ghz — 18Ghz
* kW 1 MHz Meip kg TOIF1 |
@ "UEW 3 MHZ ] o0l kb
mraf BO dBV =ntt 0O dB " SWT 200 ma = % I R LT MO
B [ [
=
i
-
k ]
=31
o 1 64 W
au
40 %m;
30 J“Hhmﬂa-#-m""

=20

start 1 GH:e 1.7 GHz/S

[RELS-F 27 MEY . 2003 102223

Stop 16 GH=
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(2) 18Ghz — 25Ghz
{@, *REW 1 MHZ Marker 1 [Tl ]
*UBH 9 Mz 14 .94 dBRpY
Bef 80 dBpv "Rt 0O 4B " ERT 200 meE 22.102000000 GHE
=1
0 | |
- D] G4 L e =
e (01
1
k]
20 = = =
|
| |
1o I
|
|
1 1
1 ]
{
=11 1
| i
0 | ]
Btart 18 GHz TOd MHxf Btop 25 GHE

[l Fian ¢ Z27.MAY.2003 1014146



F=2441MHz with max. power , vertical

€))

®

1Ghz — 18Ghz
*REEW 1 MH=z
=VEW 3 MH=z
B0 dBpy ottt O 48 = SWT 200 mE
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Page

1 36 of

Marker 1 [T1 ]

50. 24 dBuV

2.4ZE000000 GH=

f

47

B

Dl 54 ‘I:L'.l".f

=z0

Start 1 GHE

Dates

27 .HMAY . 2003

1.7 GH=z=/

10e7F6a:48

Stop 18 GHz
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(2) 18Ghz — 25Ghz
@ HWN 1 MMz Marker 1 {T1 |
"WVEWd 3 MH= a4 .69 dBav
Raf B0 dBuy SREE 0 dB "EWT 200 ms 21.890000000 GHE
T !
L
8 |
Tl B4 ARy — _
- I
1
by e M-ﬂ_ﬁuﬂ
L3
24 -
14 _
hﬂ
18
-20
Srartc 18 GHE TO00 MHz/ Etop 2% GHE

Dato: FT.MAY . 2003 10:41:02
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F=2441MHz with max. power , horizontal
(1)1Ghz — 18Ghz
="nEw 1 HHz Markar 1 [TL 1
SVBW 3 MHz 61.70 dRpy
Rat HO dBEuv “ntt O dB “ gwT 200 ma 2. 428000000 GHz
a0 1
. | -]
= F 11 .
=
w
.11 — =
11 54 dBuV

2 o i)

8
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APPENDIX: Photographs of Test Setup
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