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Packet Performance Simulation of ACL/SCO Link in Bluetooth Piconet
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Abstract

The emergence of Bluetooth as a radio interface scheme has allowed electronic devices to be instantly
interconnected as ad-hoc networks. These short range ad-hoc wireless networks are called piconets,
operated in the unlicensed 2.45 GHz ISM(Industrial, Scientific, Medical) band where up to eight devices
may be used to configure single or overlapping piconets.

In this paper, we have simulated the PER(Packet Error Rate), the ratio of received packet and
payload BER(Bit Error Rate) of piconet with packet types of Bluetooth ACL/SCO(Asynchronous
Connection Less/Synchronous Connection Oriented) link over wireless ad—hoc environment. The
Rayleigh fading effects are considered as channel model, and the simulation results are based on the
baseband model of Bluetooth specification. From the simulation results, the PER and the throughput
of Bluetooth piconet are sensibly affected by the packet type of ACL/SCO link.
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Piconet
1. SCO ACL
Link |Packet Payload | User Burst Occupied
type | type FEC |payload| Length Slots
code rate| (bytes) |  (us)

NULL 0 126 1
Control| POLL 0 126 1

FHS 2/3 18

DM1 2/3 0" 17 |171" 366 1

DM3 2/3 |0" 121|186" 1626 3

DM5 2/3 |07 224 (186" 2871 5
ACL

DH1 no 0" 27 |150° 366 1

DH3 no 0" 183|158 1622 3

DH5 no |0 339|158 2870, 5

HV1 1/3 10 366 1
SCO | HV2 2/3 20 366 1

HV3 no 30 366 1

/

chuck sum
1
12
SCO ACL

3.1

ACL/SCO

79

(Delay spread)

(Rayleigh fading),

quency shift)

[8].
- R -R?
, R
3.2 (Piconet)

ad-hoc

(Doppler fre-

1)



80
/"s:;ve L slav; 5\
III O, = \\\
: [ :
\ / master H
\‘\ O ,'l
AN slave 2 ,
2.
7 2 3
. 1
MHz 1 Mbps 0.28
" 032 BT=0.5 GFSK
3
. AWGN
ACL/SCO

16 UAP (Upper

Address Part) CRC .
CRC (Cyclic Redundancy Check)

HEC (Header Error Check)

]
g+ o
1

bl |

P

3.

6 1 2002 6

1/3, 2/3 FEC (Forward Error

Correction)
3
CRC bits
HEC
. 1/3 2/3 FEC
bits GFSK
AWGN
1/3, 2/3 FEC
HEC
16 bit
CRC
. CRC
AWGN
ACL SCO
BER .
4 AWGN ACL SCO
. ACL
(DMx  DHx) PER
, SCO

(HVX) PER



Piconet ACL/SCO 81

101 4

PER
Payload BER

= HV3 \

10 [ 2 4 6 8 10 12 14
E,/N, [dB]

E,/N, [dB]

4. AWGN 6. AWGN
BER

Packet Recived (%)

E,/N, [dB] E,/N, [dB]

5. AWGN 7.
. ACL DM1 SCO DM1, DM3, DM5 BER
HV3 , ACL , DH1, DH3, DH5 )
DH1, DH3, DH5 SCO HV2 ACL DM1, DM3, DM5
, DH3, DH5 , SCO HV3
. ACL DH1, DH3, DH5
PER . HV1 BER
5 AWGN En/No . ACL/SCO
ACL/SCO Ey/ No=15 [dB] BER <
10 ° N
, PER ACL
DH1, DH3, DH5 3 AWGN
. DM HV
Ex/No=15[dB] 100% . ACL DM1, DM3, DM5 SCO
6 AWGN HV1, HV2, HV3

BER . ACL : 8



82

Packet Recived (%)

10 15 20 25 30 35 40
E,/N, [dB]

Payload BER

E,/N, [dB]

9.
BER
AWGN
AWGN
9
BER . AWGN
BER
ACL/SCO ,
BER
, ACL SCO
ACL

6 1 2002 6

, SCO
ACL DM1 SCO HV3
ACL DH1,
DH3, DH5
. AWGN
BER )
AWGN
BER

[1] J. C. Haartsen, “The Bluetooth radio system,”
IEEE Personal Comm., vol. 7, pp. 28-36, Feb.
2000.

[2] Z. Pei, L. Weidong, W. Jing, and W. Youzhen,
“Bluetooth - the fastest developing wireless
technology,” in Proc. WCC-ICCT 2000, val. 2,
pp. 1657-1664, 2000.

[3] S. Zurbes, Analysis of interference on Blue-
tooth, Bluetooth Develgpers Conference, Au-
gust 1999.

[4] J. Zyren, Reliability of IEEE 802.11 DSSS and
FHSS WLANSs in a Bluetooth environment,
Bluetooth Develgpers Confference, August 1999.

[5] S. Souissi and E. F. Meihofer, “Performance
evaluation of a Bluetooth network in the
presence of adjacent and co-channel inter-
ference," IEEE Emerging Technologies Sym-
posium:Broadbanad, Wireless Internet Access-
2000, pp. 6, 2000.

[6] A. El-Hoiydi, “Interference between Bluetooth
networks - upper bound on the packet error
rate,” /EEE Communications Letters, vol. 5,
no. 2, pp. 245-247, June 2001.

[7] Specification of the Bluetooth System. Core,



, , , , : Piconet ACL/SCO 83

Version 1.0B, December 1999. Prentice Hall, 2002.
[8] T. S. Rappaport, Wireless Communications,

( )
2000 2 1969 2
( ) ( )
2002 2 1975 2
( ) ( )
2002 2 - : moda 1981 3 :
X 3 ( )
: IMT-2000, Home net- 1972 8 ~
working
1990 2
( ) 1965. 2 :
1992 2 ( )
( 1972. 2 : (
) )
2000 8 1987. 8 : (
( )
) ' 1965. 3 ~
1992 3 " 1997 5 ()
: Digital filter design, optical delay line signal
2000 9 ~ : processing, adaptive signal processing, CDMA,
( )
(
( )

1994.9 ~1997.2.
1997.3 ~1999.3.

19994 ~



