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Abstract By advancement of wireless communication techniques, wireless sensor networks
(WSNs) have been applied in variety area. Especially, wireless body area networks (WBANs) and
medical body area networks (MBANs) which provide medical services are standardized with activity.
Such devices of medical BANs may be densely deployed. Especially, WBANs operates in a centralized
manner, and thus, contention complexity on contention-based phase of WBANs may be larger than
WSNs. Moreover, MBANSs consider coexistance problem with WBANs and it can cause contention
complexity problems. In this paper, we propose a novel channel access algorithm for contention based
MAC protocol in medical BAN. The proposed algorithm classifies the contention—based access phase
into 4-levels by the priority of packet that is defined in WBAN draft document, and divides the
contention—based access phase into sub—period by calculated offset. Extensive simulation results show
that the proposed algorithm achieves low complexity such as reduced collisions and latency, low power
consumption, and high reliability compared with the IEEE 802.15.4 and the IEEE 802.15.6 MAC
protocol.

Keywords: wireless body area network, MAC, contention complexity, channel access algorithm
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Table 1 Priorities and minimum/maximum CW values according to data type

. User . . . Ccw
Priority .. Traffic designation -
priority MinCW MaxCW

Lowest 0 Background (BK) 16 64
1 Best effort (BE) 16 32
2 Excellent effort (EE) 8 32
3 Video (VD) 8 16
4 Voice (VO) 4 16
5 Medical data or network control 4 8
6 High-priority medical data or network control 2 8

Highest 7 Emergency or medical implant event report 1 4
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Table 2 Priority based on WBAN services

Priority BAN services

0 Non-medical services

Mixed medical and non-medical services

1
2 General health services
3

Highest priority medical services
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. Data . . . CW 2
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priority MinCW | MaxCW
. . 0 Background (BK) 16 64
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. . . . 2 Excellent effort (EE) 8 32
2 Mixed medical and non-medical services - -
3 Video (VI) 8 16
. . 4 Voice (VO) 4 16
1 General health services -
5 Medical data or network control 4 8
. L . . 6 High-priority medical data or network control 2 8
0 Highest priority medical services - -
7 Emergency or medical implant event report 1 4
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Algorithm on Coordinator
Start of Pre-defined Period

P — Period of superframe; 1 — Level of packet
D[] — Sum of delay on each level

N[] — Count of received packet on each level
N_T — Total count of received packet

T[] — Delay threshold of each level

1. loop
2. k=0
3.
4. while (time () $P != 0)
5. if (ReceiveType () = Packet)
6. D[1] += Packet.Delay
7. N[1]++
8. endif
9. end of while
10.
11. for (1=0;1<3;1++)
12. if (D[11/N[1] >= T[1])
13. if (1!=0)
14. offset[l] = offset[1-1] + L_CAP* (N [i]/N_'.l')
15. else
16. offset[l] = L _CAP*(N[i]/N_T)
17. end of if
18. end of if
19. end of for
20.
21. insert offset[l] into Beacon message
22. broadcast Beacon message
23. end of loop

a3 4 Akstes dag]E9] psuedo-code (ZT|o]H)

Fig. 4 Psuedo-code of proposed algorithm: coordinator

Algorithm on Node
Start of Pre-defined Period

Queue[] — Queue for packet of each level

loop
if (ReceiveType () == Beacon)
for (1=0;1<3;1++)
Queue [1+1] .delay (Packet.offset[1])
end of for
end of if

operate contention based channel access

O O Jo s WN

end of loop
a8 5 Aeksle FaE]Z9 psuedo—code (==
Fig. 5 Pshuedo-code of proposed algorithm: node
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