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SUMMARY

In the report, we has presented complete and detailed test
measurement methods to verify that any bluetooth device must
satisfy the limits notified by the information and communication
ministry in July 27, 2001. The test measurement methods must
followed in type approval testing laboratories for verification of the
limits. Result of the test can be varied depending on the test
equipment operators. Well-trained and qualified operators must be
employed for measurement. The test measurement methods to verify
the limits that the bluetooth SIG recommend will also be developed
in our laboratory in 2002.

In this report, we provide detailed description on test cases (or
procedures) measuring the government controlled-limits imposed on
wireless devices that employ the frequency hopping spread spectrum
technology like bluetooth: frequency tolerance, frequency bandwidth,
output power, spurious emission, hopping dwell time and random
hopping. The limits are allowed levels and must not be violated to
operate the bleutooth devices in proper way and to avoid interference
with other wireless devices. therefore, bluetooth devices must be
type-tested and/or type-registered to prove that they meet the
limits. The limits are included in the notification No. 2001-67 of the
information and communication ministry revised for wireless devices

other than for broadcasting, marine, aviation and telecommunication.
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1. (Arrangement)

24 ISM , < 21>
2400 24835
< 21>
Geography Regulatory Range RF Channels
USA, 2400 24835 f=2402+k MHz, k=0,...,78

24465 24835 f=2454+k MHz, k=0,...,.22

1 , < 22> Out - of -
band
< 22>
Geogr aphy
USA, 2 MHz 35 MHz
2.
EUT
, EUT , reference 0 dBi
, 0 dBi

, ETSI 300 328 FCC part 15

integral C
EUT 50Q :
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0 dB power level < 23>
3 power class
< 23> (Power level)
1)
(Pmax)
Pmin<+4dBm
to Pmax
1 |100mW (20dBm) N/A 1ImW (0dBm) Optiondl
Pmin® to Pmax
Optiona :
2 25mW (4dBm) | ImW (0dBm) |0.25mW (- 6dBm) Pmin? to Pmax
Optiona :
3 ImW (0dBm) N/A N/A Prmin® to Pmax
power class 1 , 0 dBm
transmitted power , 0 dBm
. power step step size
8dB : step size 2dB  monotonic sequence
20dBm 4dBm
(2402 ). (2441 ). (2480 )
LMP

EUT

, Initial Carrier Frequency T olerance,

Drift V11l
GFSK (Gaussian Frequency Shift Keying)

0.28 0.35 .2 1 +(positive)
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, 2 0 -(negative) : + 20ppm
. < 2.3>

, 1010 sequence
(Fmin= the lesser of {Fmin+, Fmin-}) 00001111 sequence

(fd) =+ 80% : 115kHz
(Zero crossing error)
+ 18
(Spurious Emissions)
in-band  out- of- band
USA FCC parts 15247, 15.249, 15.205,
15.209 : RCR STD-33 :
ET SI 300 328
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(1) In-band

ISM transmitter < 24> mask
pass
< 24> Transmit
(offset) Transmit Power
+ 500 -20 dBc
M-N| =2 -20 dBm
IM-N| > 3 -40 dBm
FCC 20dB
. FCC
; IMHz
. transmitted maximum hold
100kHz . transmitter M
N . transmitter
, M (2405 ) , 2405
N (2403, 2407 ) - 20dBm ,
N (2402, 2408 2480 ) -40dBm
1 3
3
-20dBm 2402 2480 79
3 ,
3 - 20dBm

(2) Out-of-band

Out- of - band
FCC part 15.247, 15.249, 15.205, 15.209
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328 . V11 ETSI 300 328
, < 25> Out- of - band

< 25> QOut-of-band

30 MHz 1 GHz - 36 dBm - 57 dBm
1 GHz 12.75 GHz - 30 dBm - 47 dBm
1.8 GHz 19 GHz - 47 dBm - 47 dBm
5.15 GHz 5.3 GHz - 47 dBm - 47 dBm
. Radio Frequency Tolerance
Initial Carrier Frequency Tolerance Carrier
Fec + 75kHz
+
kHz , < 26>
Baseband
< 26>
One- slot + 25 kHz
T hree- slot + 40 kHz
Five-slot + 40 kHz
400 HZ/p s
3.
" (loop back)"

(Test Mode Specification)
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: reference sensitivity

. Actual Sensitivity Level

-70 dBm

Actual sensitivity 0.1% (BER)
Actua sensitivity -70 dBm
Performance
1 MHz 2 MHz reference
sensitivity 10 dB :
reference sensitivity 3 dB . 2400 2497 MHz
Out- of - band blocking :
. BER < 0.1% :
< 27>
< 27> Performance
y C/Ico-channel 11 dB
(1 MHZ) ) Clln: 0 dB
(2 MHZ) ) Cllavn: -30 dB
(ZBMHZ) , Cl'l: swhz -40 dB
y C/IImage '9 dB
(1 MHZ) y C/IImaget IMHz '20 dB
< 27> image , image
£ n*1l , iImage
BER< 0.1% , BER< 0.1%
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(spurious response)

2 MHz 5
, C/1=-17 dB
. Out-of-band (Blocking)
Out- of- band reference sensitivity 3
(continuous wave) , BER
< 0.1% . Out- of - band < 28>

< 28> Out-of-band

30 MHz 2000 MHz -10 dBm
2000 MHz 2399 MHz -27 dBm
2498 MHz 3000 MHz -27 dBm
3000 MHz 12.75 GHz -10 dBm
BER 0.1% ,
< 28> : BER ,
BER 0.1% 24
EUT
-50dBm : BER 0.1%
BER 0.1% 5

. Intermodulation

BER=0.1% reference sensitivity
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B fo power level 6 dB

-39 dBm power level f1 ( )
-39 dBm power level fa
fo=2f1-f2 |f2-f1|=n*1 MHz, n 3, 4 5 . 3

. Maximum Usable Level

-20 dBm
BER -20dBm 0.1%

. Spurious Emissions

< 29>

< 29> Out-of-band

30 MHz 1 GHz -57 dBm
1 GHz 1275 GHz -47 dBm
100 kHz

. Receiver Signal Strength Indicator (Optional)

pow er - controlled

. Receiver
Signal Strength Indicator (RSSI) . RSSI <
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24> Lower threshold Upper threshold

Upper threshald

20+5dB
max = -36 dBm ‘
min = 6dB above aclual RX sensitivity

Lower threshold

< 24> RSS|

< 24> Lower threshold
(- 70dBm) 6dB - 64dBm
Upper threshold Lower threshold

. Reference Interference- Signal

= GFSK
= 032t 1%
BT =05+ 1%
= 1 Mbpst 1 ppm

-56dBm

20+ 6 dB

M odulating = PRBS9
M odulating = PRBS15
+ 1 ppm
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4. APPENDIX A

(NTC)

(1) (Nominal)

+15 +35 :

(2) Nominal Power Source

( ) Mains Voltage

Mains (Nominal)

(declared voltage) . AC main

2%

( ) Lead-acid battery power sources used in vehicles

(alternator-fed)
, 6V, 12V,

( ) Other power sources

(primary secondary)
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(1)

(2)

(

AC

(

(ETC)

(Extreme)

0 +35

(Extreme)

) Mains Voltage

(Mains source)
+ 10%

) Lead-acid battery power sources used in vehicles

(alternator-fed)
, 6V, 12V,

13 09
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a) , , 0.85
b) - 0.9
1.15
( ) Other power sources
(primary secondary)
5. APPENDIX B
Radio < 210>
< 210> Radio
Output Power ETC ETC
Power Control NTC NTC
ETC ETC
ETC ETC
drift ETC ETC
In-band ETC ETC
Out- of- band ETC ETC
Sensitivity ETC ETC
NTC NTC
NTC NTC
Out- of- band NTC NTC
Usable NTC NTC
RSSI NTC NTC
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24 FHSS
1
FHSS
LAN
FHSS
LAN
6 (dBi)
20 (dBi)
50x 10°
-30dBm
) 3
5
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(Dwell Time) 04

2400
24835 (FHSS)

FCC CFR 47 part 15.247/209
: ET SI(European Telecommunication Standard
Institute) EN 300 328 826

. FCC ETSI 100
FCC 75 1
, ETSI 20

, FCC ETSI 3
1w , 30 FCC
ETSI 04 : ,
FCC 5

FCC 15247 245

1w : 1

20 ,

75 : , 30

04 , 1
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200 )
0.02
< 3.1>
< 3.1>
Test parameter FCC part-13 ETS 300 328
Application ne data available intented for industrial, scientific, medical
Frequency range 240K) - 2483 .5 MHz 2400 - 24835 MHz
¥ Max output power W 100mW EIRP (for any combination of power

Jevel and antiermg assembly)

Antenna gain

<= bdBi fined poind 10 pomt caly. Reduoe peak
outp. pavwer 1dB per cach 3dB gain over bdBi)

not applicable

Min, aggregate bit rate not given 250 KBit's
* Min. number hoppingch. | 73 20
FHSS ch. 20DB band wath IMhz not specified
Hopping ch separation =23Khz or 20dB bandwith as measured 20 dB below peak power
Dwell time 0.4s in 30s {145 in 32s
Hopping sequence pseudo random, equally averaged
Peak power density, FHSS | N/A 100mW/ 100Kz
Spurious emissions - 20dBc non-restricted bands
Spurious em, receiver not required for > 960 MHz narrow band:
30 MHz . | GHz: -57dBm
| GHz - [2.75 GHz: 47 dBm
wide band:
30MHz. | GHz: -107dBm
| GHz - 12.75 GHz: 97 dBm
Spurious em. fransmitter Restricted bands: narrow band, operating / stand by:

30 - ¥8 MHz: 40 dBu¥/m(@3m

8K - 216 MHz; 43.5 dBuVimiz3m
216 - 960 MHz: 46 dBu'/m{@ 3m
> 060 MHz: 54 dBuV/miz3m

3D0MHz. | GHz: -36 / -57 dBm
| GHz - 12.75 GHz: -30/ 47 dBm
|.8-19&5.15-53GHz: 47/ -47 dBm

wide band, operating / stand by:
J0MHz. | GHz: -86/ -107 dBm

| GHz - 12,73 GHz: -80 / -97 dBm
1.8-19&35.15-5.3GHz: -97/-97 dBm

3 SIG

SIG
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(Qualification Program Reference Document : QPRD)

1. SIG
SIG Qualification
. < 3.1>
SIG
| Blustooth SIG
| ProgramDrecivelPD) |
¥
BlustoothualifictionR ey iswBoand
[BORE)
.-""ff "'/ ‘-‘H\'\. H\--\-"'-H.
_,_.-"'"- ‘-‘N. ‘-_\-‘"‘1._\_
- | / : | e T
Pl [ [ i
Blustooth Bluatooth Bluetoath Bluatoath
Quatific ation Cualfication Cualfication Technical
Administrator TestFacility Body AdvisoryBoard
(BOA) (BOTF) {={8]=1] L (BTAE)
< 3.1> SIG
SIG BORB
, BQTF, BQB, BQA BTAB

. Bluetooth Qualification Review Board (BQRB)

SIG  Bluetooth Qualification Program Directive(PD)
Qualification Review Board(BQRB)

. BQRB

Bluetooth
Bluetooth

. BQRB

- 177 -



: : SIG Promoter company (3Com,
Ericsson, IBM, Intel, Lucent, Microsoft, Motorola, Nokia, T oshiba)
BQRB . BORB
3 , BORB . BORB

. BORB
Bluebooth Qualification Administrator (BQA)
: : : BQRB Bluetooth Qualified T est
Facility(BQTF) Bluetooth Qualification Body (BQB)

. Bluetooth Qualification Administrator (BQA)

BQA BORB , BORB
. BQA
BOQRB SIG , BOB/BQTF
contact point . BOQA

,BQTF  BQB

, , BORB  SIG

. Bluetooth Qualification Test Facilities (BQTF)

Bluetooth Qualification Test Facility(BQTF) Bluetooth
BQRB
BQRB
BQTF EN 45001 ISO/IEC guide 25:1990 ,
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Radio conformance testing, covering the test specification for RF and

baseband physical part (hon-TTCN)

Protocol and profile conformance testing, covering the Baseband, Link

Manager, L2CAP and profile test specifications

BQTF
, BORB
BQTF
CETECOM, TUV , ETS 3

. Bluetooth Qualification Body (BQB)

BOB BT
: . BOB BOQRB
Member  Test facility
BQB
. BORB BQB
, BORB
. BOB

BTAB
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. Bluetooth Technical Advisory Board (BTAB)

Bluetooth Technical Advisory Board(BTAB) BQB, BQTF

. BTAB , BQB  BQTF
BQRB . BTAB
2. SIG
< 32> :
1)e (Adopters Agreement)
2) (BQTF)
3) (BQB)
( )

[

aga
S 4z ==

[ N oA I
| ICSSIEIT ir =k ﬁp-l/J ':‘.i Y J3 I

/ I .-'-'"_'_.
[ Aetvel g cu ) | < )
| st el B AY 5 ;ti::‘i ar o
concf el e W GO L A
L L MY e ;, NY 294 AEYE W H
. L [
< 3.2>

Bluetooth SIG
Compliane Folder Web
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Web

Web
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LAN

AV

BQB  BQTF

Bluetooth Agreement

(wireless piconet, ad hoc scatternet )

( : , PDA,

PDA
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, PC
e-mail
2006 3330
420
. TDK 1999
< 33>

2003
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5%

L2

Q
$35 $30.00
$30 $25.00
:ig - $20.00
&
$15 $15.00 :
$5 $5.00
$0 $0.00
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o EM < ®H B}
< 33>
< 3.3> 5
5
, CSR 2002 5
1 2
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2000 7 27 2001- 67

5 4 " LAN

: SIG

9 Output Power, Power
Density, Power Control, TX Output Spectrum-Frequency Range, TX
Output Spectrum-20 Bandwidth, TX Output Spectrum-Adjacent Channel
Power, Modulation Characteristics, Initial Carrier Frequency T olerance,
Carrier Frequency Drift : . Out- of- Band
Spurious Emission 1
Sensitivity - Single slot packets, Sensitivity-Multi slot packets, /I
Performance, Blocking Performance, Intermodulation Performance, Maximum

Input Level 6 ,

1
6 3
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5 (
) 4 - LAN -
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LA TADTS

I~ Save s Fila  Browsa lor HIBI

Tast Ragulo

Dipiic] Stendae ;e Emr |

[Wiogia, i

CipeEnang comb,

Transpor actis

<

411> EUT
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2 CM U200

EUT ( )
(
)
SYSTEM PRESET
LEVEL REF REF LEVEL 30 m
- EUT
EUT

FREQUENCY CENTER 2402
FREQUENCY SPAN Zero span

SWEEP COUPLING RBW 3

SWEEP SWEEP 3 (3) (DH5 )

. DH1 065 (065 )

SWEEP TRIGGER VIDEO 70 (70%)

SWEEP TRIGGER TRIGGER DELAY - 100

(-100 )

TRACE 1 DETECTOR DETECTOR

MAX PEAK

TRACE 1 AVERAGE AVERAGE

TRACE 1 SWEEP COUNT 1

LINES D LINES TIME LINE1 0574

(0574 ) : DH5 (DH5 2870
20% 0574 )

. DH1 366 20% 00732

LINES D LINES TIME LINE2 2.296
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0.2928

2870

PEAK

SEARCH LIM

SUMMARY

<

(229% ) : DH5 (DH5
80%  2.29
. DH1 366 80%
MARKER SEARCH SUMMARY MARKER
RMS
SWEEP SWEEP SINGLE SWEEP
)
PEAK
MARKER SEARCH
MARKER SEARCH
ON
MARKER SEARCH
MARKER MEAN
DH1 DH5 < 4.12>
(3>:-::.-.-.
< 4.12> (DH1
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RER 3 mnz RO Att 0 =;m
Aaf Lel VBN 3 mnz
JU dln T dal max Urak ]
10,
[~ |
r
|
L] s
Lk
-10]
W]-‘:i -
] i
-1 |
Sancer Z.40Z QHZ J10 was
Datew e TAH. 2003 LLiG6 02

4.13> (DH5

(2441 )- (2480 )

, 20% 20%

99%

99%

(1)

- 203 -

20

T1 T2



(2) EUT

Hopping off, EUT

Loop back PRBS9 DH1
(2402 )- (2441 )- (2480 )

(3)

EUT
EUT
SYSTEM PRESET
LEVEL REF REF LEVEL 20 m
- EUT
EUT

FREQUENCY CENTER 2402
FREQUENCY SPAN 2

span 2 3
SWEEP COUPLING RBW 10
TRACE 1 MAXHOLD
- sweep 10
MARKER NORMAL MENU -
OCCUPIED PWR BANDW
TRACE 1 SWEEP COUNT 1

05%
99% < 414>
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43 dB

REW 10 kHz RE Attt
Ferf Lwvl WEBW 30 kKH=
10 dBm . SHT I = mnit dBm
1
- Py -
iy 1! 'f'J II i ﬂ
IR WA 3
il i
A 1 U liu® GO
| -,lﬂ‘l__,, fl
1 q.' L% 1 Il ?
-1 i - L8 T
[, U = "IIUI III "
I il 1) WA
-2 Al L
R \ 1MR
i A A
AW Wi
-3 -
fi ] N
B | .1 Ir s I-"\IJ
- A A
- i | : i
|I Iu' | .Irl
i |
=3C
—aiC
-0
—ELC
—0
Center Z2.402 GHz 200 kHz/S Span £ MH=z
Dt E.DEC.2001  1%:0B:36

< 4.14>

(2441 )- (2480 )
99%

0.5% T1 T2
.T1 T2
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MAXHOLD

(1)

15
(2) EUT
Hopping on, EUT
Loop back PRBS9 DH1
(3)
EUT
EUT
SYSTEM PRESET
LEVEL REF REF LEVEL 20 m
(EUT )
EUT PRBS9 DH1

FREQUENCY START 2400
FREQUENCY STOP 2485

SWEEP COUPLING RBW 100
TRACE 1 MAXHOLD
MAXHOLD 1 2

79 < 4.15>
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(1)

Jii

Il

——

—
e ==}
—— —
P e
——=
1-——*
= —
==
p—
— & —
—
—
954
3% 3
R _— S

@ L D

o O 4

2 AR

a & &

MM
e ——
e
e

4, JAM, 2002

L2shl:h

4.15>

B.5 MHz/S
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(2)

Sweep count 1600
Trace Maxhold Sweep  Single sweep
Sweep 1600

FREQUENCY START 2402 STOP 2485
, RBW 300 , Sweep count 1600

TRACE Average , Sweep  Single sweep Sweep
1600 1
span  Zero span X
(1)
04
(2) EUT

Hopping off ( )
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EUT

Loop back PRBS9 DH5 EUT
(2402 )- (2441 )- (2480 )
(3)
EUT
EUT
SYSTEM PRESET
LEVEL REF REF LEVEL 20 m
- EUT
FREQUENCY CENTER 2402
FREQUENCY SPAN  Zero span
SWEEP COUPLING RES BW MANUAL
1
SWEEP SWEEP 3 3)
- DH5 3
SWEEP TRIGER VIDEO 80 (80%)
MARKER NORMAL MARKER
EUT PRBS9 DH5
< 4.16>

(2441 )- (2480 )
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REW 300 kHz RE AtC 20 dB
Relf Lwl WEW 500 kH=

20 dBm . SHT b om3 mit dBm

T L I B e e, B T Y e M T T n

@I

TRrO

-4c

— B

Center Z.402 GHz 00 ws/s

Data: 4. JAM. 200F  L3:07:18

< 4.16>

< 4.16>
T1 T2

2 SIG

SIG Radio
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Output Power, Power Density, Power Control, TX
Output Spectrum-Frequency Range, TX Output Spectrum-20  Bandwidth,
TX Output Spectrum-Adjacent Channel Power, Modulation Characteristics,

Initial Carrier Frequency T olerance, Carrier Frequency Drift 9

. Output Power

EUT RF
EUT  50Q
0
(2402 ). (2441 )
(2480 )
(1)
EUT 500 L

EUT  test loop back, Hopping on
EUT LMP EUT

(2)

PRBS 9 EUT

(2402 )
Span : Zero Span
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Resolution Bandwidth : 3MHz
Video Bandwidth : 3MHz
Detector : Peak

Mode : Maxhold

Sweep time : packet type( packet)
Trigger : extern (to signaling unit)
EUT  spectrum analyzer burst
burst sweep triggering
Trace (Peek Power : Pu) burst
20% 80% (average power : Pa)
burst 3 leading  trailing

(2441 )- (2480 )
hopping

(3)

P. < 100 (20 m) EIRP
P < 200 (23 m) EIRP

EUT 1 ‘Pa >1 (0 m)
EUT 2 025 (-6 mM)<P~<25 (4 m)
EUT 3 ‘Pa <1 (0 m)

. Power Density

RF
EUT  50Q
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, (2402 )-
(2441 )- (2480 )
(1)
EUT  50Q : :
EUT  test loop back, Hopping on
EUT LMP EUT

(2)

PRBS 9 EUT

;2441
Span : 240 (100

Resolution Bandwidth : 100

Video Bandwidth : 100

Detector : Peak

Mode : Maxhold

Sweep time : 1 sec per 100 span
Trigger : freerun

Trace :
Analyzer Zero span 1 sweep time

single sweep
peak
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hopping mode

(3)

Power Density < 100 (20 m) per 100 EIRP

. Power Control

1
0O m
, 0 m
2 8 m step . ,Step 4 m
, 18 m 18, 14, 8, 4, 0 m
20 m 1 4 m
EUT 50Q ,
0
, (2402 )- (2441 )-
(2480 )
LMP EUT
LMP EUT

LMP EUT
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(1)

EUT  50Q : :

EUT  test loop back, Hopping off

EUT
(2)
LMP EUT
, EUT PRBS 9 DH1
EUT
(2402 )
Span : Zero Span
Resolution Bandwidth : 3MHz
Video Bandwidth : 3MHz
Detector : Peak
Mode : Maxhold
Sweep time : DH1
Trigger : extern (to signaling unit)
EUT  spectrum analyzer burst
burst sweep triggering
Trace (Peek Power : Pu) burst
20% 80% (average power : Pa)
burst 3 leading
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EUT step

EUT step

(2441 )- (2480 )

(3)

: EUT
12 < < 8
1 step : Pav 4 m
. TX Output Spectrum - Frequency Range
(24 2483 )
, Lower Guard Band 2 Upper
Guard Band 35 : 2400
24835
EUT 50Q :
0
, (2402 )
(2480 )
(1)
EUT 50Q : ,

EUT  test loop back, Hopping off
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Fu

EUT

(2)
LMP EUT
, EUT PRBS 9 DH1
EUT
start frequency : (2399 ), (2475 )
stop frequency : (2405 ), (2485 )
Resolution Bandwidth(RBW) : 100
Video Bandwidth : 300
Detector : Peak
Mode : averaging
Sweep time : 2s( burst)
Trigger : extern (to signaling unit)
Number of sweeps : 50
spectral -80 m/  EIRP( -30 m/100 )
, (Fv)
EUT (2480 )
Spectrum analyzer
spectral -80 m/  EIRP( -30 m/100 )
, (Fw)
(3)

(79 ) :24 24835

- 217 -

, Fu



. TX Output Spectrum - 20 Bandwidth

20 1
EUT 50Q :
0
, (2402 )-
(2441 ) (2480 ) . < 42>
(2402 )- (2441 )- (2480 ) EUT
< 42> EUT
(2402 ) (2441 ) (2480 )
EUT frx EUT frx EUT frx EUT frx EUT frx EUT frx
2402 2480 2441 2402 2480 2402
(1)
EUT  50Q : :
EUT  test loop back, Hopping off
EUT
(2)
LMP EUT
, EUT PRBS 9 DH1

EUT
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(2402 )
Resolution Bandwidth(RBW) : 10
Video Bandwidth : 30
Span : 2
Detector : Peak
Mode : Maxhold
Sweep time : auto
Trigger : freerun

Number of sweeps : 10

, 20
(FH) AfZIFH-FLI
) Af = I Fu - Fo I 20
EUT ( 2441 2402 )
( 2480 2402 )
(3)
Transmit spectrum Af =|Fu - F | 1

. TX Output Spectrum - Adjacent Channel Power

Spurious Emission

Offset + 500 -20 c
[M-N|[=2 -20 m, M-N|z 3
-40 m :
. BUT M N
, N
1 3 , 3
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: 3 -20 m
EUT 50Q
0
, (3 : 2406 )
(1)
EUT 50Q
EUT  test loop back, Hopping off
EUT
(2)
LMP EUT
: index M,
frx =f(3)(M =3) EUT
N= (N : )
PRBS9 DH1 EUT
: f(N)-450

Span : Zero Span
Resolution Bandwidth : 100
Video Bandwidth : 100
Detector : Average

Mode : Maxhold

Sweep time : 100

Number of sweeps : 10

Trace Prxn
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100

=f (N)+450 step

Prx (f) = .(PTXk), k =1..10

N=N+1 1

f(N) step

EUT (fTX) f(Mmax)

f(Mmax-3)

N= step
(3)

M-N =2 PTX(f) < -20 m

M-N = 3 PTX(f) < -40 m

. Modulation Characteristics

GFSK
V11 BT =05 GFSK
0.28 0.35 : + 20ppm
8 2 (00001111 01010101)

EUT 50Q

(2402 ). (2441

) (2480 )
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(1)

EUT  50Q : :

EUT  test loop back, Hopping off

EUT
(2)
LMP EUT
: (2402 ) EUT
(payload) 11110000...
3
EUT p0
po Trailer
68 , pO zero
crossing : Assess Code trailer
carrier deviation
. Bit m zero crossing ,
zero crossing time  t(i) ( p(i) ), p0
t0  — H()-p@)*bit time (1<=i<=m)
payload 8bit "00001111"
4
: bit 4
. 8bit 2 , 3 , 6 , 7 bit
B Lnax : , Bflnax = 4
8
B Lnax mflyg
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payload 10101010...

EUT  packet po

8bit "01010101"

. bit B f 20 ax
.f2max .f2avg
10 packet
EUT ( : 2441 ;2402 )
( . 2480 2402 ) step
(3)
B Lnax 99.9% 140 175
, BWf2max 99.9% 115
B Lnax 999% 140 | mfl.. W175
. f2m ax 99.9% . f2m ax 2 115

Bmf2aw
mf 1lavwg m 08

. Initial Carrier Frequency T olerance

I+

75
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EUT  50Q :

0
: (2402 ). (2441 )- (2480 )
(1)
EUT  50Q ,
EUT  test loop back, Hopping off
EUT
(2)
LMP EUT ,
(2402 ) EUT PRBS9
DH1
EUT pO
EUT 4
1 : fo
10 step
EUT ( 2441 2402 )
( . 2480 2402 ) step
EUT hopping on :

step

- 224 -



(3)

I+

75

frx - 75 B ol frx +75

. Carrier Frequency Drift

400
25 /40
< 43>
< 43>

Type of Packet Frequency Drift

One slot packet + 25

Three slot packet + 40

Five slot packet + 40

(1)

EUT

EUT

EUT  50Q

. (2402 ) (2441 ) (2480 )

50Q : :

test loop back, Hopping off
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(2)

LMP EUT :
(2402 ) EUT PRBS9
DHYDH3DH5
EUT pO
EUT 4
1 : fo
body 10bit deviation
: fx
10 211
10 step
(DHY35) step
EUT ( 2441 2402 )
( . 2480 2402 ) step
EUT hopping on :
step
(3)
4 fo 10
fx
IfK+1 - fx I B 4000 , k=0..max
400 / : 2
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Out- of - band ,
FCC part 15.247, 15.249, 15.205 , ETSI 300 328
V11 ETSI 300 328
, < 44> Out- of - band
< 44> OQut-of-band
30 MHz 1 GHz - 36 dBm - 57 dBm
1 GHz 12.75 GHz - 30 dBm - 47 dBm
18 GHz 19 GHz - 47 dBm - 47 dBm
5.15 GHz 53 GHz - 47 dBm - 47 dBm
< 44> < 417>
QOut- of-band 1
Tl
el B )
0 1. 813 1 .5H: 165G ~ i ]
- - L
20
a6 dfim
A7 dBim
H
a1
Zhid FIZI-I:M G b ] ar [ Bl B 12, 750G
< 417> Out- of-band reference line
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. Out-of-band

QOut- of-band 24 24835
30 12.75 < 44>
EUT 50Q
0 . Out- of-band
30 12.75
EUT
Out- of - band 80 7
.7 EUT

(2402 ) (2480 )

(1)

EUT  test loop back, Hopping off

PRBS9 DH1 EUT
(2)
Out- of - band ETS 300 328
, FCC 15.247 4

( ) ETS 300 328

EUT
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EUT 30

12.75 . ETS 300 328
, EUT (frx)
(fo) 5] Out
-of-band
Span : 100

Resolution Bandwidth : 100 kHz

Video Bandwidth : 100 kHz

Detector mode : Peak

Mode : Maxhold

Sweep time : 1 second, single sweep

amplitude: adjust for middle of the instrument's range

Adjust spectrum analyzer center frequency to 80 MHz

Start Sweep
6 resolution bandwidth 30
, Span _ 2
- ( (24 24835 )
peak )
Spectrum analyzer 100
step
EUT step
EUT step
sweep time EUT  standby mode step
EUT step
- standby mode sweep time EUT inquiry scan
interval inquiry scan duration . Sweep time
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inquiry scan duration . sweep inquiry scan interval
. sweep time  span
, Span 2 part : , Page

scan

( ) FCC 15.247 - conducted

FCC part 15.247 Out- of - band
30 25 Pref 2 PPK + 20
, EUT (frx)
(frx)
;2441
Span : 240

Resolution Bandwidth : 100kHz

Video Bandwidth : 100kHz

Detector mode : Peak

Mode : Maxhold

Sweep time : = 12 second, single sweep

Start Sweep
sweep Pres (24 24835
) peak

Span : 30 25

Resolution Bandwidth : 100kHz
Video Bandwidth : 100kHz
Detector mode : Peak

Mode : Maxhold

Sweep time : coupled
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Start Sweep

sweep Pres (24 24835
) peak
Spectrum analyzer Span
25 step
EUT step

( ) FCC 15.247 - radiated

FCC part 15.247 Out- of - band

, EUT (frx)
(frx)

Span : restricted bands ( )
Resolution Bandwidth : 100kHz

Video Bandwidth : 300kHz

Detector mode : CISPR Quasi-Peak Detector

Mode : Maxhold

Start Sweep
sweep < 48>
Anayzer 1 < 47>
span 1 span step
1 25
Span : restricted bands ( )
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Resolution Bandwidth : 1

Video Bandwidth : 1

Detector mode : Average Detector
Mode : Maxhold

Sweep time : coupled, single sweep

Start Sweep
sweep < 48>
Anayzer 1 25 < 47>
span 1 25 span step
EUT step
(3)

ETS 300 328 FCC part 15.247

( ) ETS 300 328

30 12.75 ,
< 45> < 46>

< 45>
Frequency Range |Limit when operating [Limit when in standby
30 -1 - 36 dBm - 57 dBm
Above 1 - 1275 - 30 dBm - 47 dBm
18 - 19
515 . 53 - 47 dBm - 47 dBm

- 232 -




46>

Frequency Range |Limit when operating [Limit when in standby
30 -1 - 8 dBm/Hz - 107 dBm/Hz
Above 1 - 1275 - 80 dBm/Hz - 97 dBm/Hz
18 - 19
515 - 53 - 97 dBm/Hz - 97 dBm/Hz
2 EUT , EUT
( ) FCC part 15.247
Conducted 30 25 Pret - P = 20
. Radiated < 47>
< 48>
< 47> Restricted Bands
MHz MHz GHz
108 - 12194 1435 - 16265
123 - 138 16455 - 16465 ‘;’22 ] ‘;"‘712
1499 - 150.05 1660 - 1710 8.025 ] '85
15652475 - 15652525 17188 - 1722.2 9 0-9 2
156.7 - 156.9 2200 - 2300 9'3 ] 9'5
162.0125 - 167.17 2310 - 2390 10.6 ] 1'27
167.72 - 173.2 24835 - 2500 13 '25 ] 13; 4
240 - 285 2655 - 2900 14' 47 - 14'5
322 - 3354 3260 - 3267 15'35 ] 16.2
3999 - 410 3332 - 3339 17'7 ] 214
608 - 614 33458 - 3358 2 dl ] 23'12
960 - 1240 3600 - 4400 2;%6 ] 24'0
1300 - 1427 4500 - 5150 ' '
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< 48> Restricted bands

Erequency (MHzZ) Field Strength M easurement Distance
€ y (microvolts/meter) (meters)
80 - 88 100 3
88 - 216 150 3
216 - 960 200 3
960 - 2500 500 3
3.
Sensitivity - Single slot , Sensitivity-Multi slot
, C/l1 Performance, Blocking Performance, Intermodulation Performance,
Maximum Input Level 6
. Sensitivity - single slot packets
BER
non- ideal ( )
. EUT  non-idea . BER
EUT payload payload
EUT payload bit ¢ein
1600000) error payload bit A BER =y /¢
EUT 50Q
0
, (2402 )- (2441 )- (2480
)
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(1)

EUT  50Q

EUT  test loop back, Hopping off

EUT
EUT -70 m
(2)
EUT frx PRBS9 DH1
EUT
49> : < 49>
20 ,
20 . 10
< 49> Packet
Set of Carrier M odulation Symbol timing
Parameters | Frequency offset index error
1 75 kHz 0.28 - 20 ppm
2 14 kHz 0.30 - 20 ppm
3 -2 kHz 0.29 + 20 ppm
4 1 kHz 0.32 + 20 ppm
5 39 kHz 0.33 + 20 ppm
6 0 kHz 034 - 20 ppm
7 -42 kHz 0.29 - 20 ppm
8 74 kHz 031 - 20 ppm
9 -19 kHz 0.28 - 20 ppm
10 -75 kHz 0.35 + 20 ppm
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EUT 1,600,000

BER
EUT step
(3)
BER < 0.1%( 1,600,000

. Sensitivity - multi slot packets

non-ideal :
non-ideal
(drift) FM (deviation)
25 Multi- 40
, FM
-70 m
PRBS9 DH1( ), DH3 DH5(Receiving
EUT 50Q

(2402 ) (2441 )
(2480 )

(1)

EUT  50Q : :

EUT  test loop back, Hopping off

- 236 -



EUT

EUT -70 m
(2)
EUT frx
5- PRBS9 DH5 EUT
, 3- PRBS9 DH3
EUT
< 410> , < 410>
20 :
20 . 10
< 4.10> Dirty Transmitter Multi Slot Packets
Set of Carrier M odulation Symbol timing
Parameters | Frequency offset index error
1 75 kHz 0.28 - 20 ppm
2 14 kHz 0.30 - 20 ppm
3 -2 kHz 0.29 + 20 ppm
4 1 kHz 0.32 + 20 ppm
5 39 kHz 0.33 + 20 ppm
6 0 kHz 0.34 - 20 ppm
7 -42 kHz 0.29 - 20 ppm
8 74 kHz 031 - 20 ppm
9 -19 kHz 0.28 - 20 ppm
10 -75 kHz 0.35 + 20 ppm
EUT 1,600,000

BER
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EUT step

(3)

BER < 0.1%( 1,600,000

. C/l performance

co-channel  adjacent channel

< 411>
EUT : PRBS15 payload
, EUT loop back 1,600,000 sample
BER . BER B 0.1%
spurious response 2
o) - 17 5
EUT 50Q
0

< 411> C/l Performance

cll
Co- Channel interference 11 dB -60 dBm
Adjacent (1 MHz) interference 0 dB -60 dBm
Adjacent (2 MHz) interference -30 dB -60 dBm
Adjacent (3 MH2z) interference -40 dB -67 dBm
Image frequency interference -9 dB -67 dBm
Image frequency m 1 MHz interference| -20 dB -67 dBm
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(1)
EUT  50Q : :
EUT  test loop back, Hopping off

EUT
fimage EUT

(2)
EUT

: PRBS9 DH1
1 2

10

PRBS15 fi = frx
EUT 1,600,000
BER
fi +K step

EUT (2441 ) (2477 )
step

(3)

BER < 0.1%( 1,600,000
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. Blocking performance

BER < 0.1 . Blocking 2
EUT 3
, < 412>
< 412>
2 CW BER 0.1%
24 : , CW -50 m
BER
0.1% 5
EUT  50Q :
0
, 2460
< 412> CW
Interfering Signal Frequency | Interfering Signal Power Level
30 MHz - 2000 MHz -10 dBm
2000 MHz - 2400 MHz -27 dBm
2500 MHz - 3000 MHz -27 dBm
3000 MHz - 12.75 GHz -10 dBm
(1)
EUT  50Q

EUT  test loop back, Hopping off
EUT
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EUT frx = frx = 2460
(2)
LMP EUT
EUT frx = frx = 2460
2460 (-67 m)
fi = 30 2
EUT
EUT loop back 100,000 BER
, BER 0.1% Blocking
1 fi 30 < fi £1275 step
step CwW
EUT loop back 1,600,000 payload bits
BER BER 0.1% blocking
step Cw -50 m
: EUT loop back 1,600,000
payload bits BER BER 0.1%
blocking
(3)
BER < 0.1%( 1,600,000
step 24 :
step 5
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. Intermodulation performance

. Intermodulation 3
EUT 6
(-64 m) , PRBS9 DH1
-39 m
-39 m
EUT 50Q :
0 : ,

(2402 ) (2441 ) (2480 )

(1)

EUT  50Q : :

EUT  test loop back, Hopping off

EUT
EUT frx = frx
(2)
EUT
EUT . frx
6 (-64 m) PRBS9 DH1
-39 m ( ) f1
-39 m PRBS15 f2
frx = 2f1 - f2 f - f1 = n*1 , n 345
EUT loop back 1,600,000 payload bits BER
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(3)

BER < 0.1%

. Maximum Input Level

(1)

EUT

EUT
EUT

(2)

EUT

EUT

50Q

(2402 )-

0

step

-20 0 m

EUT

test loop back, Hopping off

EUT

loop back

(2441 )-

-20 m
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PRBS9 DH1
50Q

PRBS9 DH1



EUT loop back

(3)

BER < 0.1%(

1,600,000

1,600,000
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payload bits

step

BER



24

LAN

SIG

ISM

SIG RF

IEEE 802.11
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18

LAN

IEEE 802.15



WPAN (Wireless Personal Area Network) : WPAN
IEEE 802.11 :

IEEE 802.15 5 ISM
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[2]
[3]

[4]

[5]

[6]

Specification of the Bluetooth System part A : Radio Specification,
Version 1.1, www bluetooth.org, 2001

Specification of the Bluetooth System part | : Test Mode

ETS 300 328 : "Radio Equipment and Systems (RES); Wideband trans
-mission systems; Technical characteristics and test conditions for
each transmission equipment operating in the 24 ISM band and
using spread spectrum modulation techniques”, 1996

FCC Part 15: CFR 47, Part 15 "Radio Frequency Device", Sections
15.205, 15.209, 15.247

"Performing Bluetooth RF Measurements Today" Agilent Technologies,
Aplication Note 13- 33.

"Transmitter Measurements on Bluetooth Modules with FSP" Rodhe
& Schwarz Inc, 2001
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