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The Effect of Bluetooth Packet Types on
Media Synchronization Quality

MasaMmi KATO,t HIROTSUGU OKURA,* YASUHIRO TANAKAf
and SHUJI TASAKATtT

This paper examines the effect of Bluetooth packet types on the media synchronization qual-
ity by experiment. Bluetooth specifies many packet types that differ in the use of Forward
Error Correction (FEC) and the number of time slots occupied by a packet. The perfor-
mance of Bluetooth communications depends on the selected packet type, which should be
suitable for the channel quality provided. In the experiment, we consider a situation where
a server transfers stored video and audio streams to a terminal on a point-to-point channel
with white noise, which simulates interference from DSSS (Direct Sequence Spread Spectrum)
systems. We apply the slide control scheme for media synchronization control and confirm its
effectiveness.
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DML1. DH1 s s+l s+2 s+3 st+4 s+5 5+6 s+7 58 519 01 0ooood
T | SRS [ Ak2) | fkE3) | Sk | fikES) | k6 | fkHT) | fikHS) | k) Table 1 Packet type.
Master
Packet [Number|Application|Application| ~ Size of  [Maximum Transmission Rate
Slave Type | ofslot | of FEC of ARQ [Payload Body| Symmetric Asymmetric
DM3. DH3 DMI | Islot | 2/3rate yes 0- 17 bytes | 108.8 kb/s
e () Skt1) |fk+2) SUkt3) 3872 Kb/s
Master * ? * f DM3 | 3slots | 2/3 rate yes 0-121 bytes | 258.1 kb/s ( 54.4 kbls)
477.8 kb/s
Slave | | DMS5 | 5slots | 2/3 rate yes 0-224 bytes | 286.7 kb/s ( 36.3 kbls)
T T
DHI1 | Islot no yes 0- 27 bytes | 172.8 kb/s
DD Lo ‘ ‘ ‘ ‘ HED 585.6 kbl
Master | DH3 [3slots| no yes | 0-183bytes | 3904Kbis | o /:)
# ? 723.2 kb/s
Slave DHS5 | 5 slots no yes 0-339 bytes | 433.9 kb/s
; ; (_57.6 kb/s)
> 625 k) is the frequency for packet k Note that each value of transmission rate is obtained when a point-to-point connection is established.

The value of's is an even number of time slot. Symmetric means that the up link and the down link use the same packet type.
Asymmetric means that one way link uses the designated packet type, while the opposite link uses only

the corresponding packet type of 1 slot, whose maximum transmission rate is shown in the parenthesis.

[ AM_ADDR 3)] TYPE 4)]FLOW (1)JARQN ()[SEQN (D[ HEC 8) |

1, 3, or 5 time slots - N

ACCESS CODE (72j HEADER with 1/3 rate FEC (54)| PAYLOAD (0-2754)

00000000 2/3000 FECOOOOOOOO
0000000000000 00000000CcCRCO
000 reECOO0OOO0O0OO0DOCOCOOCODOOOOO
0000 DbDHOOOODOO FECOOOOOODODDOO

DM Packet | Payload Header (8)] Payload Body | CRC (16)] Parity

DH Packet [ Payload Header (8)] Payload Body [ cre (16)

AM_ADDR: active member address assigned to an active slave ooooooooobooooooOooOo bMOOOO
TYPE: packet type code defined in Bluetooth

FLOW: flow control switch over ACL link goodoogooooboooooogoooogono pM O
ARQN: dckn?wledgement mdlcat;onf!tl) the source

SEQN: simple sequence number for filtering duplicate transmissions

HEC: header error check generated by polynomial Gype = x® +x7 +x” +x2 +x +1 o0o00o0oo0ooo0oooooOoFrFECOOOO

The figure in a parenthesis means the number of bits.
Note that the size of the header is 54 bits (18 bits x 3), since 1/3 rate FEC is applied to this area.
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Fig.8 Average MU rate of video versus CNR for single
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Fig.9 Mean square error of inter-stream synchronization
versus CNR for single slot packets.
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Fig.10 Mean square error of intra-stream synchronization
versus CNR for multi slot packets.
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1.E+05
—A— DM3(SC) —a— DM3(NC)
—/—DH3(SC) ——DH3(NC)
5 —m—DMS5(SC) —m—DMS5(NC)
k= —{1~DH5(SC) —{3—DH5(NC)
& 1.LE+04
g
£
o
g
S1.E+03 £
g £
=1
3
=
1.E+02
14 15 16 17 22 23 24 25

18 19 20 21
CNR [dB]
012 00000O000O0000000 CNROOOO multi

slot packetO
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versus CNR for multi slot packets.
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