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Abstract: Problem statement: IEEE 802.11 Medium Access Control (MAC) protocelane of the
most implemented protocols in this network. The EEED2.11 controls the access to the share wireless
channel within competing stations. The IEEE 802DTIF doubles the Contention Window (CW) size
for decreasing the collision within contending istas and to improve the network performances but it
is not good for error prone channel because thdesu@W rest to C\y, may cause several collisions.
Approach: The research to date has tended to focus onutrent number of active stations that
needs complex computations. A novel backoff alpamiis presented that optimizes the CW size with
take into account the history of packet IdResults: Finally, we compare the HBCWC with IEEE
802.11 DCF. The simulation results have shown 2458471 and 25.33% improvement in Packet
Delivery Ratio (PDR), average end to end delay thndughput compared to the IEEE 802.11 DCF.
Conclusion: This study showed that monitoring the last thrieanmel status achieve better delay and
throughput that can be used for multimedia comnatitos.
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INTRODUCTION IEEE 802.11 uses Request-To-Send (RTS)/Clear-To-
Send (CTS) mechanism in order to decrease the
overhead caused by frame collision and hidden
e - | ' - terminal effects. RTS/CTS mechanism fixes the
for ubiquitous environment in offices, hospitals, channel before the data transmission. Figure 1 nd
campuses, factories, airports and other variousepla jjstrate the data transmission with or withoutngs
Since all transmitting stations in ranges, share thprg/cTs (Crovet al., 1997).

wireless medium we need to control medium access
within contending stations. Study group 802.11 was DIFS
formed and introduced IEEE 802.11 standard. This —
standard provides detailed MAC and Physical Layer SOUJ‘C;.‘ Dt

(PHY) specification for WLAN. The IEEE 802.11 JSIFS
defines two modes of MAC protocol: Distribution

Coordination Function (DCF) mode that is used fior a Destination CE
hoc networks and Point Coordination Function (PCF)
mode that is useful for infrastructure-based neksor _,JDIFS.‘_
The DCF is necessary while supporting PCF is [TT cw
optional (Crowet al., 1997; Deng and Chang, 1999). Other (]
In the study, present research on the DCF and NAV
corresponding enhanced schemes. In the DCF scheme «
Carrier Sense Multiple Access with Collision Defer access
Avoidance (CSMA/CA) is used for minimizing the

effect of collision on the performances of the rmtivy ~ Fig. 1: Data transmission without RTS/CTS

Mobile Ad Hoc Network (MANET) is a very
popular field in these years. This technology isfuls

Backoff after defer
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- EIF8 Several papers introduce decreasing the CW value
; “I %’ j ';DEFI with stati_c sc_ale. In (Natkaniec and Pach, 2000uido
ource p— and Marinheiro, 2005) authors suggested the Double
_Q]Ef;sc_ml —1iE Increment Double Decrement (DIDD) backoff scheme
Destination : that decreases gradually after a successful packet
P transmission (Bharghavamt al., 1994).Proposes a
Other [ i Eg:; [ backoff algorithm known as MILD (Multiple Increase
L@ Linear Decrease), which multiplies the CW by 1.5a0n
Dofor accees ol Backol started packet transmission failure and decreases on a
successful transmission linearly. MILD works well

when the network load is heavy but does not work we
Fig. 2: Data transmission with RTS/CTS when the network load is light because it consumes
quite long time to return to the appropriate state.
According to the DCF, each station which has aSonget al., 2003), the CW is increased by backoff
data packet for transmission sends RTS packet téactor fandbackoff factor p is used for decreasing the
receiver. Upon receipt of the correct packet, theCW size. In (Dengt al., 2008; Kimet al., 2008), the
receiver waits for a Short Inter Frame Space (SIFSauthors suggested a mechanism to modify the CW size
interval and transmits a CTS packet if the charisel based on the number of active stations that isnestid
found idle. Moreover, the frames RTS and CTS ingolv by monitoring the current channel status. In thisug
the information about transmission duration whish i of papers, the node has to use complex computations
utilized for updating a Network Allocation Vector for estimating the number of active nodes which are
(NAV) that shows the period of time in which the undesirable for the wireless ad hoc networks.
channel will remain busy. According to the DCF, whe In our scheme, we introduce a simple approach to
a station has a packet to transmission, at firstkbithe slowly modify the CW value based on the history of
channel status if it finds the channel idle fortbimited  packet lost in the network. We use static scalenfro
Inter Frame Space (DIFS) period then a Slotted i§ina group one for modifying the CW value but we tak®in
Exponential Backoff (BEB) procedure chooses aaccount the history of packet lost accurse in tranoel.
random backoff interval value uniformly in [0,CW-1]
The 802.11 DCF sets CW = G\¥ and it is doubled MATERIALSAND METHODS
with transmission failure up to a predefined maximu
(CWmax)- If the channel is sensed idle, backoff timer We propose a novel backoff mechanism' in which
keeps running but when the channel is sensed sy tthe history of packet lost is taken into accoumt @V
backoff algorithm pauses the timer. (When otheliata  sjze optimization. The packet lost involves packet
initiates the data transmission) the backoff timercollision and channel error. The mechanism chelks t

resumed when the channel is sensed idle againdoe m |ast three states of transmission, and optimizesQw
than DIFS. When the backoff timer expires, theistat sjze pased on the following Table 1 (0 indicates a

is allowed to transmit a data packet at the net sl collision and 1 indicates a successful transmission
After receiving correct data packet by receivee t without collision).
receiver waits for SIFS time then transmits a pasit In this study, we utilize two parameters x and vy,

Acknowledgment (ACK) to the sender. If the senderthat are used to update CW value. We check the
receives the ACK packet correctly then resets tid¢ C channel and if the packet lost rate is increaseduse of
size to the CWmin and drops the data packetchannel error or collision, we increase the CW $iwe
Otherwise, sender increases the CW size and atempdecreasing the packet lost and when the packetédtest
to retransmission until CWmax is reached (Deng andf the channel is decreased we decrease the CW size
Chang, 1999). slowly for increasing the throughput. The CS (Clann

In the literature, numerous papers have bee/dtate) is three elements array that is updated epch
conducted on improving the performance of IEEEtransmission trial, i.e. each time the stationgraits the
802.11 DCF by modifying the CW value (Natkaniec packet successfully and receives the acknowledgemen
and Pach, 2000; Kiret al., 2008). We can categorize (ACK for data and CTS for RTS packets) or when the
these papers into two groups. One group modifies thpacket becomes collide because of channel error or
CW size with static scale and the other group chang collision. When we store the new channel state, the
the CW dynamically based on the current networkoldest channel state in the CS array is removedtizad
condition. remaining stored states are shifted to the left.
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Table 1: CW estimation algorithm in HBCWC The HBCWC has extra memory space for CS array
CS state CW range that is used for saving new variables and extra
88(1’ gwf EVV:I’;(]XSV) computations for five additional operations thae ar
010 CW = CW*()'(*y) useo_l to sglect the_n_ext CW size. The operati_orr:}i\'mv
011 CW = CWmin multiplication, shifting CS array to adding new
100 CW=CW*x*y)  variable, if conditional statement and memory raad

ﬂ(l) gwf gVV:’/fz"/‘X) write operations. We do not study the optimizatidix

111 CW = CWm¥n and y and their effect on the performances. Itadd a

good future work.

RESULTS
Choose the Check CS to _ ) , .
’e backoff value f—{ oo oy | CSbit=1 Simulation model and parameters. We implement the
n 0, CW-1 proposed scheme in NS-2 simulator (version 2.28), (N
Dta or ACK | 7™ 1995) and evaluate the performance of HBCWC inrerro
! prone channel and compare it to the IEEE 802.11.DCF

The results are showed for varied number of corect

Cobe=l Our simulation are based on a 180000 m flat space
RTS or CTS and 50 wireless nodes are randomly distributedimith
this area. The simulation time was set to 600 Each
Check C8 1o node generates CBR (constant bit rate) traffic with
estmate. CW data payload size 512 bytes and data packetofat
4 packets sét. The propagation range and channel
capacity is set 250 m and 2 Mb Sefor each node. We
Choose the generate node mobility with random waypoint model.
bf;"g{{?f‘f The minimum, maximum speed and pause time is
selected 0 and 20 m séand 50 sec. We present the

channel error with basic error model in NS-2. We
) ) assume that error unit and error rate is respdgtive
Fig. 3: Operation of HBCWC packet and 0.1.
) ) ) The metrics used in evaluating the performance of
In this mechanism, we have four variables, CW, X,or scheme are as follows:
y and CS array that are initialized in this way:

Packet Delivery Ratio: the Packet Delivery Ratio

CW = CWmin (1) (PDR) which represents the ratio between the number
of packets originated by the application layer seur
x=11 (2) and the packets received by the final destination.
y=1.9 () Average end to end delay: The average end to end
delay which calculates the average time required to
CS =000 (4) receive the packet.

) ) Average throughput: The average throughput which is

Figure 3 shows the operation of HBCWC. The e amount of data successfully received in a gfirea
station transmits a packet and if the packet lasus period that it is measured in Kilo bits per sec &b
in data or ACK packet because of channel error or ¢ inyestigate the effect of channel error, we
collision then a channel state bit will be set@and  define a channel error with Packet Error Rate = 0.1
the CS array is checked and new backoff value iI§PER) and compare the result of channel error en th
chosen. Otherwise, if the packet lost occurs in R& DCF and HBCWC. Figure 4-6 show the PDR,
CTS packet, only the CS array is checked and newverage end to end delay and throughput versus the
backoff value is chosen. number of connections in the network with channel

In addition, when the station transmits the packeerror. We obtain that 24.14, 56.71 and 25.33%
without any error the CS array will be set to ‘hdathe  improvement for PDR, average end to end delay and
new backoff value is chosen based on the CS array. throughput.
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70 " Original TEEE 802 11 DCF —— g our scheme, we monitor the channel condition with
o SO HBCWC 1 taking the history of lost packet into account and
= .f - .
< ok i modifying the CW size based on the channel
E.m condition.
IR 1
B30 N 1 CONCLUSION
P 20 - g
i e .
g wf i i S In this study, we proposed a novel backoff
. algorithm to enhance the performances over erm@mepr

o 1 w25 s 35 40 4 %0 wireless ad hoc networks based on the IEEE 802.11

Hurmber of connection architecture. The basic idea is to check the channe

condition and optimize the CW size based on that fo

Fig. 4: packet delivery ratio combating channel error and obtaining better
performances. Simulation results show that the

43 A N - HBCWC significantly improves the performances

‘3‘2 ) N ] compared with the IEEE 802.11 in terms of PDR,
el / \.,_;—I—_l average end to end delay and throughput over error

prone network. We obtain 24.14%, 56.71% and 25.33%
improvements in PDR, delay and throughput. Forriutu
work, we want to show the effect of the HBCWC

Original [EEE 50811 DOF parameters (x and y) on the performances.

HBCWC

Average end to end delay (sec)
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