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2.1. IEEE 802.15.4 %39 dlolg AL

IEEE 802.154 %9 doly A% [29 117 #o] Acknowledgement
requested 2} No acknowledgement requested <% "] o2 FESIT}

[Z29 1]9] (a)&= No acknowledgement requested %S
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23t A% wWAlS [EEE 802154 X w=olAE Beacon Z# <3}

Originator next Oniginator Recipient Recipient next
higher layer MAC MAC higher layer

MCPS-DATA request (AR =0)
P Data (AR = 0)

P MCPS-DATA. indication

MCPS-DATA. confirm
a4
<

(a) No acknowledgement requested

Onginator next Ongmator Recipient Recipient next
higher layer MAC MAC higher layer

MCPS-DATA request (AR =1)
»

» Data (AR = 1)
»
. Acknowledgment o
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(b) Acknowledgement requested
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Attribute Value

aUnit Backof f Period +
macAckWaitDuration aTurnarund Time + phySHRDuration +
ceiling (6 X phySymbols Per Octet)

aUnitBackofiPeriod 20
alurnaround1ime 12
phySHRDuration Nreambiesymbois T Nsrp
N,y camblesymbols the UWBPreambleSymbolRepetitions
Nopp the number of delimiter symbols
ceiling() a function jthat returns the smallest
integer value
phySymbolsPerOctet 04, 1.3, 1.6, 2, 5.3, 8
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Type Feature
Processor Atmegal28L
128KB Program FLASH,
Memory
4KB RAM
RF CC2420

Device (IEEE 802.15.4 compliant)

Security DSSS
Data rate Max, 250Kbps
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Power

external < +5V DC
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“i COM4:57600baud - Tera Term VT
File Edit Setup Control Window Help

I} 1011101 10 010:
1111110111011110111011011111110111111101110111011100110111010101010111101101110101111101111011
-~ FRAHE ERROR

P in
000000000000000000000000000000000000000040111111001111100110101001110101000000000000000000000000000000)
(10001000100101010001:110:1101100001001100000000000000000000000000000000000
; 100110011011110100000000000000000000111100110000000010:11111000000010111000
000000000000000000000000000001010000111010010110011010001101110100000000000000000

-- FRAKE

FayLoac

000000010101 01010100000000000000100000000000000000000000000000:111000000000:0100000000000000000000000)
0000000000000000010101100:10100000000000000000000011000000000000000000000000000000000000000000:L0000000]
000011000000000000000000010000000110010000001000000000000000000011100000000000001010000000000000000000
0000000000011000000000000000000000000000000000000000001000000000000000000001100000000000000000

- COM4:57600baud - Tera Term VT
File Edit Setup Control Window Help
-- FRAHE ERROR

load [ H
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000 000000000000000000000000000000000000000000000000000000000
0000000000000000000000 10 10001111010001000111011100100010110000101101000

[bir
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000,
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000,
000000000000000000000000111000000000000000000000000000000000000000000000000000000000000000000000000000,
0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

-- FRAHE

P (
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000)
(00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000c
(000000000000000000000000000000000000000000000000000000000000000000000000000000004040000000000000000000
n000000000000000000000000000000000000000000110000000000000000000000000000010000000000000000000
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| Sender | Receiver
I
|
* f-
[ Decide to split data ] I-cycle trans.
PDATA (Partitioned Data)
- Frame Type value (601b) IEEE 802.15.4-based
- Partitioned payload(111h) Frame error check
- Actual data length (64 Bytes) (CRC-16) )
Waiting for - Payload length (67 Bytes) h |
ACK/NACK . e
P Proposed scheme
Partition error check
L (CRC-8) )
b :
s I
N;!CK 5 e (1008) Proposed scheme
- Fraie Type value .
- Error Partition value (001b) Save error-free partition
»l
|
* 2-cycle retrans | | RDATA (Recovery Data)
J - Frame Type value (1018) IEEE 802.15.4-based
Waiting for - Recavery Partition value (6015) Frame error check
ACK/NACK resp. - Actual data length (22 Bytes) L (CRC-16) )

- Payload length (22 Byfes)

* 3-cycle retrans [ | RDATA (Recovery Data)

- Frame Type value (101b) IEEE 802.15.4-based

Frame error check

it . - Error Partition value (0015)
Zggi‘,ifg;( resp. - Actual data length (22 Bytes) { (CRC-16) J
- Payload length (22 Bytes)
<
ACK (Success)
- Frame Type value (610b) [ Proposed scheme J

- Error Partition value (000b) Recovery partition

i

|
1= Z =) - o)
(a) w3 AA o] wEste 45
| Sender | | Receiver
I
I *
[ Decide to split data ] I-cycle trans.
DATA
- Frame Type value (0615) IEEE 802.15.4-based
- Partitioned payload (000b) Frame error check
- Actual data length (64 Bytes) (CRC-16)

- Payload length (64 Bytes)

Waiting for
ACK/NACK resp.

ACK (Success)

- Frame Type value (010b)
- Error Partition value (000b)

Save received frame

] [
(b) & AR z7o] w=elx &= A¢
[ 4] Algtst= 71 dAE &5
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a = Nmber of trans [faz'l]tl trans [success]t_l (2)
B = Nmberoftrans [success]t| trans [fail]t,l
v = Nmberoftrans [success]t| trans [success]t_l

§ = Nmberoftrans[faill,| trans[fail], _,

7} 7% o] = A4 AFol e 3
TE gujgth WA, o= AE AEed dig dA dAFe] A9 FE
Ebdlitt, =, o]d PDATA T RDATA Z#d A5 Azl dsl, I
PDATA %+ RDATA =#le] dighk AE Ad 345 ov|gr). 2

Qo] A% HE} A3 olRE FA FoERH Bolot ACK Zedo
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C
Zwko R A ZoRHE A CRC A=E 7|Wo & F3 3}
o]8)3t CRC &% +d2 AA st=dojet AZES Y TR

:_fL
B3 4 quh. WA, AZEYe WAL Direct-calculation 2] ¥}

Table-driven W2l o 2 t}. Direct-calculation #2]& CRC t}3dt2
S o83 oF HEY dWEE Aol & o|A T bitwise Ao R
sk Azl A o] wAsitt= EAo] 3t} o] TATE F4 =9

HArslel Fdo EFEE Fol7] 93 Table-driven %4 718k CRC-8
HAF W28 A 83t} Table-driven 7IWF CRC %22 w2l Al4b® 256
/el CRC ZE=%E HolE3}(ookup table) dled, Hlo] & #x<9F XOR A4t
o2 CRC =Z:=E AAste dgk BAolrh. oyg WA
E o9 dis 9

B

SuE FPE EE HtE 540 Ak (19 6l Ass 7]

Direct—calculation 2] 2] bitwise 14ke]] H]3] #H}o]

ALg3lE= Table-driven 7|8 CRC-8 = AAlo] 3t o &4 A3k AW
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MSB LSB
00100000 00000011 10100011 = Data String (20 03 A3h)

100000111 = XOR polynomial

00000000 = nitialize variable with 0Ch

00100000 00000011 10100011 = Shift in 1°¢ § bits

00100000 = XOR and result as an pointer to lookup table (20h)

11100000 = Returned value from table (pointer = EOh)
00000011 10100011 = Shift in 25 § bits
11100011 = XOR and result as an pointer (E3h)
10100111 = Returned value from table (pointer = A7h)

10100011 = Shift in 3%¢ & bits
00000100 = XOR and result as a pointer (04h)
00011100 = Returned value from table (pointer = 1Ch)

00011100 = Complete CRC-8 value (1Ch)
[729] 6] Table-driven CRC-8 == 4 HhH
o oleeh 2.
HA CRC ZE=E A%

et

Rkeksl7] 918k 8-bit A7]2] CRC @A ~HE
0oz x7|gstt). x7]s © HA=EH(O0h) £ 7|HteZ data string]
MSB<®] 8-bit #k(20h)3} XOR A4Hs Fafstt). ALtd 2 3(EOh)E vk
© 2 lookup table ©] FF=xsh= ®A[(20h)el siFst= AELE CRC @
A 2~El o] WFEH(EOh) ST}, o] % T3 8-bit F1XE 3t data string 2 #
(03h)#} CRC #@A2=¥H e XOR ZAF}E lookup table WA|7} F=xsle= 4
Efza CRC #AxBo] W&, wpx2to s 8-bit F1ZE data
string ¢ #t(A3h)¥ CRC #A2~H ¢ XOR A4t A#E CRC lookup
table?] AET 2 wasln] HEFH oz PAH Ws S CRC-8 3=
AH&- kT,
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* PDATA frame format

Octets:2] 1 § 21 2 2 Variable {Frame payload) 2
Frame S PAN] Dest| Src . . . res
Control eq ID | Addel Adds Partition-1 |[CR({ Partition-2 [CR(C Partition-3 [CRC
* DATA frame format
Octets:2 | 1 } 2§ 2 2 Variable {Frame payload) 2
Frame PAN] Dest| Src .
Control | %] 1D | Addr| Addr Non-partition Fes
* DATA / PDATA :: Frame control field
Bits: (-2 3 4 5 6 7-9 10-11 12-13 14-15
Frame SQecurite Frame AR Intra Pag;i¥zd_ [;a;;ll;)ad Dest Ad. | Frame | Src Ad.
Type Pending PAN DATA : 000b Mode | Version | Mode
* Frame type definition
Frame Type Value Description Frame Tvpe Value Description
000 Beacon 011 MAC command
001 PDATA 100 NACK
010 ACK 101 RDATA
* RDATA frame format
Octets:2 | 1 2 2 2 Variable (Frame payload) 2
Frame Seq PAN | Dest | Sre Recovery : Recovery FCS
Control ID |[Addr|Addr Partition Partition
* RDATA :: Frame control field
Bits:0-2 3 4 5 [ 7-9 10-11 12-13 14-15
Frame Security Frame AR Intra | Recovery partition | Dest Ad.| Frame | Src Ad.
Type Pending PAN| 01 | 01 | 011 | Mode | Version | Mode
* ACK and NACK frame format
Octets: 2 1 2
Frame control Seq kCS
* ACK / NACK :: Frame control field
Bits:0-2 3 4 5 6 7-9 10-11 12-13 14-15
ACK : 000b
Frame Security Frame AR Intra NACK - Dest Ad.| Frame | Src Ad
Type “ | Pending PAN o1 | o1 | o1 Mode | Version | Mode

[ 7] Algkeb= 71wz Ao
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Abstract

A partial burst loss retransmission
scheme in IEEE 802.15.4-based WBAN

ByoungSeon, Kim
Dept. of Computer Engineering

Graduate School of Kyung Hee University

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 frequency fading, noise, and interference from
heterogeneous communication devices , frame errors occur frequently
in  wireless communication. 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 burst

_4‘]_



loss retransmission scheme in IEEE 802.15.4 to ensure data reliability
and low power consumption in WBAN. The proposed scheme is
reducing the size of retransmited frame and reducing power
consumption of transmission process. In addition, this method basically
introduced the frame of IEEE 802.15.4 and supported the compatibility
of various transmission mode. In order to do the analysis work for
comparing with existing method, in this paper we structured a WBAN
and performed the experiment. Form the result of our experiment for

comparative analysis, it show the advantage of proposed scheme.

Key words : Wireless body area network, IEEE 802.15.4, Zighee, ARQ,

retransmission
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