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IntroductionIntroduction

p Challenge: Providing Quality of Service (QoS) Challenge: Providing Quality of Service (QoS) 
guarantees over IPguarantees over IP--based wireless access networks, based wireless access networks, 
such as, IEEE 802.11 MAC.  such as, IEEE 802.11 MAC.  CSMA/CACSMA/CA

p Basic DCF method is not appropriate for handling Basic DCF method is not appropriate for handling 
multimedia traffic which requires guarantees about multimedia traffic which requires guarantees about 
throughput and delay.throughput and delay.
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802.11 access mechanism802.11 access mechanism

Figure from Figure from WinandsWinands et al. 2004et al. 2004

basic accessbasic access
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IntroductionIntroduction

p Contribution 1: Analysis of system performance in Contribution 1: Analysis of system performance in 
nonnon--saturationsaturation state.state.

p Contribution 2: A simple modelContribution 2: A simple model--based adaptive based adaptive 
scheme is proposed. (ongoing work)scheme is proposed. (ongoing work)
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One building blocks used to achieve service One building blocks used to achieve service 
differentiation: differentiating the differentiation: differentiating the minimum minimum 
contention window sizescontention window sizes of different traffic of different traffic 
flows.flows.

let us define Wi = CWmin,i = as the minimum 
contention window

mi “maximum backoff stage”, the value

such that CWmax,i =  2^mi . Wi
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TF TF TF………

W1

System StructureSystem Structure

W2 WM

1.1. A singleA single--hop system is considered.hop system is considered.

2.2. Channel conditions are ideal.Channel conditions are ideal.

3.3. Each traffic flow has it own traffic characteristics.Each traffic flow has it own traffic characteristics.

4.4. Each traffic flow has it own Each traffic flow has it own performance requirementsperformance requirements..

Wireless 
Channel
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A twoA two--dimensional discretedimensional discrete--time Markov chain is time Markov chain is 
used to model the behavior of a traffic flow. The used to model the behavior of a traffic flow. The 
states are defined as the combinations of two integers  states are defined as the combinations of two integers  
{{ssii(t),b(t),bii(t(t)} ()} (i=1,i=1,……,M,M))

BackoffBackoff stagestage BackoffBackoff time countertime counter
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Markov model of backoff process for Markov model of backoff process for ii--thth traffic flowstraffic flows
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waiting forwaiting for

next packetnext packet

ADCF: ADCF: ““slottedslotted”” versionversion

ppii conditional collision probabilityconditional collision probability

qqii related to packet generation related to packet generation 
((i.i.di.i.d. traffic flows). traffic flows)
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PPLL:       The time duration for a packet payload.:       The time duration for a packet payload.

PPss:        The average time of a slot when successful :        The average time of a slot when successful 

transmission of a packet.transmission of a packet.

PPcc:        The average time of a slot when a collision occurs. :        The average time of a slot when a collision occurs. 

TTp,ip,i :      The average packet inter:      The average packet inter--arrival duration for arrival duration for ii--thth traffic flow.traffic flow.

TTd,id,i :      The average packet delay for :      The average packet delay for ii--thth traffic flow.traffic flow.

PPVTSS,iVTSS,i : : The probability for the traffic flow being at VTSS (VirtualThe probability for the traffic flow being at VTSS (Virtual

Time Slot State).Time Slot State).
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Important relationships:Important relationships:
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Compensation factors to account for correlationsCompensation factors to account for correlations
conditional collision probabilityconditional collision probability
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Total throughputTotal throughput

Important relationships:Important relationships:
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Important relationships:Important relationships:
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Important relationships:Important relationships:
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Target packet delay requirementsTarget packet delay requirements
Assuming Assuming 

System operation pointSystem operation point
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Adaptive SchemeAdaptive Scheme

Approximation:Approximation:
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Adaptive SchemeAdaptive Scheme

Implementation Considerations:Implementation Considerations:

1.1. the implementation is based on an fully distributed scheme the implementation is based on an fully distributed scheme 

2.2. throughputsthroughputs ssii (i=1,(i=1,……,M) are to be estimated by each station in the ,M) are to be estimated by each station in the 
network. It can be implemented by counting ACK packets for each network. It can be implemented by counting ACK packets for each 
traffic flow over the wireless channel.traffic flow over the wireless channel.

3.3. After obtaining the estimated packet transmission rates, packet After obtaining the estimated packet transmission rates, packet 
collision ratecollision rate can be obtained. Then, the can be obtained. Then, the target minimum contention target minimum contention 
window sizewindow size can be obtained.can be obtained.
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ConclusionsConclusions

p Propose an analysis model for IEEE 802.11 DCF in Propose an analysis model for IEEE 802.11 DCF in 
nonnon--saturation state.saturation state.

pp Propose a simple modelPropose a simple model--based adaptive scheme.based adaptive scheme.

ppLimitation 1:  Based on singleLimitation 1:  Based on single--hop assumption.hop assumption.

ppLimitation 2:  Ideal Channel assumptions.Limitation 2:  Ideal Channel assumptions.
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Thank you!Thank you!


