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ABSTRACT

Various types of error are caused due to many factors of various environment in air interface channel of
wireless communications. In this case, the reliability of the channel is much lower than that of wired case.
IEEE 802.15.3 high-rate WPAN, which operates in an ad hoc networking environment, is more susceptible to
such errors. The problem has been investigated for wireless LANs, for example, as follows. If the queue size
of a certain node is longer than that of other nodes, the node estimates that its channel state is bad and the
resource of the node is decreased. However this method has a disadvantage that a central controller must
always monitor the status. To avoid this disadvantage, in this paper, a new MAC protocol that the throughput
of overall piconet is increased by LDS (Link-status Dependent Scheduling) is proposed.
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Fig. 1. Concept of Wireless PAN
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II. |IEEE 802.15.3 High-rate WPAN

1. 802.15.3 MAC 7H$.

IEEE 802.15.3 WPAN 7|EA SR gyperframe
olghs F71HQl W9 E ol43ly 7t T4 k= Eo]
dlole] H4E 71esA &l superframes PNC7}
F7IFez IAAF]R 7]E standardYA] el
deviceTAell webd L F7)7} widcl

| Superframe #m-1 | Superframe #m | Superframe #m+1

Beacon Contention Channel time allocation period
L it M?AIM%TA] cTat1 |craz ---FTA w1]CTAN

T2l 2. Superframed] T3
Fig. 2. Structure of the superframe
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2. Standard Scheduling

2.1 CBR(Constant Bit Rate)
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2.2 Channel Time Allocation (CTA)
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Fig. 3. A CTA allocation example in standard
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1. Channel Time Allocation
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Fig. 4. Concept of LDS
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Assigned CTA = requested CTA * channel state /
average channel state

Channel state = requested CTA * channel status

Average channel state = sum of all DEV’s channel
status multiple by requested CTA / all DEV number

E 1.CTA @2 44
Table 1. An example of the CTA allocation

Status Requested CTA
Device 1 0.3 3000
Device 2 05 5000
Device 3 0.7 7000

E 12 ofzfe] AAE AHING Aelet

Average channel state = (3000%0.3) + (5000%0.5) +
(7000%0.7) [ 3 = 2766.6666

Assigned CTA = 3000 * (3000%0.3) / 2766.6666 for
devicel

Assigned CTA = 5000 * (5000%0.5) / 2766.6666 for
device2

Assigned CTA = 7000 * (7000*%0.7) | 2766.6666 for
device3
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channel status * request CTA
(3000*0.3 + 5000°0.5 + 7000*0.7)/ 3

= 2766.6666
3 Aliocation of CTA
request CTA*
{{channel status * request CTA) / 2766.6666]
per DEV

6x) 3000 * [(0.3 * 3000) / 2766.6666)

Channel status = 0.5
1/‘\\ request CTA = 5000

Channel status = 0.3
request CTA = 3000

1

Channel status = 0.7
request CTA = 7000
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Fig. 6. concept of schemel
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Fig. 7. Calculations of the moving average
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4. Scheme 2
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Fig. 10. The allocation of CTA
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moving average 20

run time 10(simulation time)

CBR rate 20(Mbps)
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