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Abstract

High-Rate Wireless Personal Area Networks (HR-WPANs) in IEEE 802.15.3 standard use a TIme
Devision Multiple Access (TDMA) protocol to support isochronous traffic. Isochronous traffic requires a
delay-bounded service. However, the HR-WPAN standard suffers from long access delay and association
delay. In this paper, we propose an enhanced MAC protocol for the delay-bounded traffic. This proposed
protocol provides a way that a central node is able to collect traffic status on all member nodes.
Furthermore, by utilizing the information, a scheduling algorithm is also proposed in order to synchronize the
instant of a packet transmission with that of the packet arrival. With the proposed protocol and algorithm,
the delay of access and association can be reduced. Performance analysis is carried out and the significant
performance enhancement is observed.
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Fig. 1. A Superframe structure in the IEEE 802.15.3

L n L ontl n+2 n+d g ot n+5
super 1) T T 1 ) 1 1
frame#  |B|A| F[B[A| F[B[A] F[B[A] F|B|A] F[B[A] F]
Packet 1 i
arrival D Dz i Dz
Association t t
request Dy Dz
E%E\m’m"ding J;r 1;2 I;: JT):
Associstion  p—T= 2
delay [ :
Access % T. 2
delay =y

B:Beacon A:CTA F:CFP
1% 2. Association Delay2t Access Delay2| 24
of
Fig. 2. An Example of the association delay and
the access delay

N
=

of ¥°

a9 2= ¥ /)¢ DEVE, = Dt Dot
2} (inter-arrival time)S 7}A L
& 7HA AL 9wl vlolH packets
HA9] & AAH o HFa Qith
oA BZo] T DEVelA packetd =ZAIH
tt2c) of 7|4 $8= Association DelayE the
3} o] Aoz} Association Delay® 3li}o
packeto] ©]:= DEV2] MAC Layero] =23l A]
Ao 4HEl Corresponding CTA (ZEZZ)o| A
Packete] HEHoIA = £174A9] AlZte = 4
9] 3t} Association Delay+ superframetf ol A
9] packet arrival Al&ol 93] J3S =t} o
& 5o, 28”4 BXo] Dy D19 association

delay (77! ) ®t} B 2 association delay

(7208 7HA 9tk 1 olfr= Do) dlofH
packeto] =2 AlFHo] CAP7} obd CFPolx
association request packet®] CFPetolA A& &

2

[N

fo o ok rir rlo

il

of A g glgo= Qs o
Ago] AAF7] wiEo|th Association request
packets PNC7} ¥4 et Dys 913 CTAS
g @ 7 ok webd Hol o association
delay”7} superframe®] Zo]7} ZAojF o] ujg} 2
o2 A k.

Access Delay T3¢+ A9l gtr}. Access Delay+
A HA d|o]E packetS A9l Y™ A] packet
So] MAC layer$} corresponding CTACNA A4
ANHE zfo]lZA A 3t} packetEe =
A3} sk DEVE 913 A& % corresponding
CTAEY 7t4o] ztia sugt% packet =%
A A3} corresponding CTAS] AHELS tr2A
b 2gA o] F AJEE 79| access delay™
g ¢7F vk, 29 2004 Hof %ol MAC
layer$} corresponding CTA9 packetd] =2+ A]
AEo] GAHAAA o Qs Dt Do
access delay’t 71 ¢k 7% =2 e €
t} o71A FEe AL access delay= packet
inter-arrival timeo| Z7}& o] we} =718
=3

S ¥ superframe o &

D

IIl. CTAQ =7|35}

1o oA A F 7HA9 AdEel e
TAE dAdst7] 98l $-2l Feedback-Assisted
WPAN (FA-WPAN) olgta wmsold w14
WPAN=S 9% CTA® E#i¥ Inter-arrival time
7] %7]3} (synchronization) < A¢kste}
o] Aoty HFAE Association delay®t Access
delayE &Alo a2 4= Ut}

A access delays Z°l7] 98] $gl& g
DEVAA &9® CTAY A& AAL packet
arrival A1 A3 5718F AlZitk. CAPE] 7]3F “s<t
DEVES [EEE 802153 x:FdlolA Aow
Channel Time Request (CTRq) Aol U=

- 41 -



1% 74 PANOIAM O ZHpl & &4

o]-&3lo] FAe access delaydHZS PNColA
A% CTRq Aol Z#ll2l9] "reserved bit”
o] 12 AAF o HpH CTRq block (CTRgB)
field*l 4] minimum number of TUs octet L
access delayd R E 7|55} §slo] AL ox
t}. PNC7} o= DEVZFH I access delay X H
£ Wgks o 7]Eo] 1 DEVel o] A4
CTAE access delay”’} #438t HE=E A a)| s
o 28024 superframe ol A2l CAPS} CFP
of A8 gt Aol wet MstE ¢ s
FAs do) & E9] sl superframer ol
olg] 71¢] CTAS CFP7} &4 & 4= stk ol
3 2245 98] Beacond ZHYe +x= FA
g "o+ gtk 1 o]f+ Beacon Yol 7+
CFPe] $1x]¢} 7]3ke] tigt AR E 7|5 & 5 9
= field7b 471 WZolvh.  webd FA-WPAN2
E-7FA Q1 Overhead §lo] 2@ 2 ¥k ofe} &
Aol IEEE 802.15.3 %#3totE S5 o] it}

[B]  cap  [crai]ctaz[p]ctal] cap|cTaz] cap]
Packet t 1 1 1
Arrival Dy Dz Dy Dz
g"'fcs.’ 1 1
F:::cl:ﬁ,al:k Di: Lz
Corresponding 1 1 1 t
CTA D D2 D D2
I
Ac T
Dcf:;x FAI_.I_&;'.'
B : Beacon
a2l 3. CTA2F packet inter-arrival timeZtel =7|st
of o

Fig. 3. An Example of the synchronization process
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