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Abstract WBAN (Wireless Body Area Network) is a wireless communication technology which
operates around the human body and requires various data rate, short-range, high data reliability and
low-power consumption. Due to the interference from heterogeneous communication devices, the
wireless data communication in IEEE 802.15.4 devices causes frame errors frequently. Although IEEE
802.15.4 exists retransmission method to recovery frame loss, the existing method which retransmits
whole frame may increase unnecessary power consumption. As a result, it can not satisfy the WBAN
requirements and reduce WBAN lifetime. In this paper, we propose a partial loss retransmission
scheme in IEEE 802.154 to ensure data reliability and low power consumption in WBAN. The
proposed scheme focuses on reduction of retransmission energy compared with existing ARQ on IEEE
802.15.4. Extensive simulations were performed and the reduction of retransmission energy was
validated.
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* PDATA frame format * RDATA frame format
Octets2| 1 [ 2] 2 ]2 Variable (Frame payload) 2 Octets2 | 1|2 |2 |2 Variable (Frame payload) 2
Frame [PAN] Dest| Src = o s Frame | |PAN (Dest| Src Recovery H Recovery ECS|
Control | 54| D | Addr| Adqr| Partition-1 [CRQ| Partition-2 ICRQ Partition-3 |CRC[FCS Control |5%9| D | Addr| Addr Partition P atition S
*DATA frame format
Octets2 | 1 [ 2| 2 | 2 Variable (Frame payload) 2 * RDATA :: Frame control field
Frame | [PAN| Dest| Src - . FCs| Bits:02] 3 4 |56 79 10-11 | 1213 | 1415
Control | >*I| ID | Addr|Addr el Frame | [ Frame | Tintra | Recovery partition |DestAd.| Frame | SrcAd
Type |5 | pending PAN [ 0/1 | 01 | 0/1 | Mode | Version | Mode
* DATA / PDATA :: Frame control field
Bits:02| 3 4 [5]6 79 10-11 | 12-13 | 14-15
TS p—— * ACK and NACK frame format
| ~artitioned payload |
FXAme | Security| e | AR| % [ PDATA : 1116 D:A“:d e | S ﬁd Octets: 2 | 1 [ 2 |
'ype ending DATA : 000b ode | Version ode Frame control | Seq [ FCS |
* Frame type definition
* ..
Frame Type Value Description Frame Type Value Description ACK /NACK :: Frame control field
000 Beacon ol MAC Bits:02| 3 4 [5]%6 Ac1<7-<9000b 10-11 | 12-13 | 14-15
001 PDATA 100 NACK Frame Security Frame AR Intra NA(‘?K' Dest Ad.| Frame | Src Ad.
010 ACK To1 RDATA Type Pending PAN [T | o ] Mode | Version | Mode
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Fig. 6 Frame type definition of proposed scheme
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ZigbeX-1I Feature Type
MCU Atmel Atmegal28A
RF module Chipcon CC2420
Sensor TX power -15 dBm
Payload size 64 byte
TX period 500ms
MCU Atmel Atmegal28A
Coordinator RF module Chipcon CC2420
TX power -3 dBm

O3 7 AR B8 59 Edlold vlolE 4= (BER 0.047)
Fig. 7 Training data sample extracted from the actual

experiment
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