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IntroductionIntroduction
•• The IEEE 802.11e standard provides The IEEE 802.11e standard provides QoSQoS

feature support to the existing 802.11bfeature support to the existing 802.11b
•• Hybrid Coordination Function (HCF)Hybrid Coordination Function (HCF)

–– Referred to as Enhanced Distribution  Referred to as Enhanced Distribution  
Coordination Function (EDCF)Coordination Function (EDCF)

–– EDCF provides a priority scheme for EDCF provides a priority scheme for 
difference servicedifference service

•• Without a good control mechanism and a Without a good control mechanism and a 
good protection mechanism for good protection mechanism for QoSQoS
requirementsrequirements
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IntroductionIntroduction

•• In this paper , we propose a twoIn this paper , we propose a two--level level 
protection and guarantee mechanism for protection and guarantee mechanism for 
QoSQoS traffictraffic

•• First levelFirst level
–– Tried and knownTried and known
–– Early protectionEarly protection

•• Second levelSecond level
–– Dynamic control EDCF channel parameterDynamic control EDCF channel parameter
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Related workRelated work

•• The contention based channel access is The contention based channel access is 
referred to Enhanced Distributed referred to Enhanced Distributed 
Coordination Function (EDCF)Coordination Function (EDCF)
–– Channel utilization calculated during each beaconChannel utilization calculated during each beacon
–– Available/residual budgets are calculatedAvailable/residual budgets are calculated
–– The EDCF works with four Access Categories (AC)The EDCF works with four Access Categories (AC)

–– EDCF supports eight different prioritiesEDCF supports eight different priorities
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Related workRelated work

•• EDCF priority tableEDCF priority table
–– The payload from a higher layer is labeled The payload from a higher layer is labeled 

with a priority valuewith a priority value
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Related workRelated work

•• Each queue has its own backEach queue has its own back--off counter off counter BO[iBO[i] ] 
(i=1..3)(i=1..3)

•• Each AC has its own AIFS , Contention windowEach AC has its own AIFS , Contention window
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Related workRelated work

][][ jAIFSiAIFS ≥

][][ jCWiCW ≥

][][ jCWiCW ≥ 30 ≤<≤ ji
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The firstThe first--level protection and level protection and 
guaranteeguarantee

••CW CW 
••AIFS AIFS 
••TXOPBudgetTXOPBudget
••SurplusFactorSurplusFactor
••TxTimeTxTime

TxUsedTxUsed
TxSuccessTxSuccess
TxLimitTxLimit
TxRemainderTxRemainder
TxMemoryTxMemory
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The firstThe first--level protection and level protection and 
guaranteeguarantee

Procedure at Procedure at QoSQoS AP AP ：：
•• The The QoSQoS Parameter set element provides Parameter set element provides 

information needed by stationinformation needed by station
•• Include CW , AIFS Include CW , AIFS 

–– TXOPBudgetTXOPBudget
–– SurplusFactorSurplusFactor
–– TxTimeTxTime

•• TXOPBudget[iTXOPBudget[i]=]=
Max(ATL[i]Max(ATL[i]--TxTime[iTxTime[i] x ] x SurplusFactor[iSurplusFactor[i] , 0)] , 0)
((ATL[iATL[i] is for the maximum time used for transmission)] is for the maximum time used for transmission)
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The firstThe first--level protection and level protection and 
guaranteeguarantee

Procedure at StationProcedure at Station
•• Maintain local variable for each ACMaintain local variable for each AC

–– TxUsedTxUsed
–– TxSuccessTxSuccess
–– TxLimitTxLimit
–– TxRemainderTxRemainder ( ( TxLimitTxLimit--TxUsedTxUsed))
–– TxMemoryTxMemory

ATL

TxTime

TxTime[iTxTime[i] x ] x SurplusFactor[iSurplusFactor[i]]

TXOPBudget[iTXOPBudget[i]]
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The firstThe first--level protection and level protection and 
guaranteeguarantee

If TXOPBedget=0

TxMemory
&TxRemainder =0 for 

new station , other station
TxMemory remain unchange

Yes

TxMemory=
f * TxMemory+

(1-f)*
(TxSuccess*SurplusFactor

+TXOPBidget)

No

TxLimitTxLimit==TxMemory+TxRemainderTxMemory+TxRemainder
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The firstThe first--level protection and level protection and 
guaranteeguarantee

•• As long as the transmission budget is larger than As long as the transmission budget is larger than 
zero , zero , TxMemoryTxMemory and and TxLimitTxLimit need be adjusted need be adjusted 
periodicallyperiodically

•• Tried and known :Tried and known :

0<0<αα <1  and  <1  and  ββ>1 then this flow rejects >1 then this flow rejects 
itselfitself



ChihChih--Jen Wu , MNET LabJen Wu , MNET Lab 1414

The firstThe first--level protection and level protection and 
guaranteeguarantee

•• Early ProtectionEarly Protection
–– If If TOXPBudgetTOXPBudget < < Request_BudgetRequest_Budget **ФФ

=> new flow can=> new flow can’’t allowed entert allowed enter
–– If If TOXPBudgetTOXPBudget > > Request_BudgetRequest_Budget **ФФ

=> => TxMemoryTxMemory is set is set 
0~ 0~ TXOPBedget/SurplusfactorTXOPBedget/Surplusfactor

•• When the budget is below some threshold, When the budget is below some threshold, 
new flows cannew flows can’’t entert enter



ChihChih--Jen Wu , MNET LabJen Wu , MNET Lab 1515

The SecondThe Second--level protection and level protection and 
guaranteeguarantee

•• The traffic control with The traffic control with TxLimitTxLimit will cause will cause 
unfairness among stations unfairness among stations 
=>New stations can=>New stations can’’t transmit, then suffering t transmit, then suffering 

from starvation if all the budget for data from starvation if all the budget for data 
traffictraffic

•• Our approach is to dynamically control Our approach is to dynamically control 
data traffic parameterdata traffic parameter



ChihChih--Jen Wu , MNET LabJen Wu , MNET Lab 1616

The SecondThe Second--level protection and level protection and 
guaranteeguarantee

•• Dynamically adjusting parameter when failDynamically adjusting parameter when fail
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••Dynamically adjusting parameter when Dynamically adjusting parameter when 
consecutive successfulconsecutive successful
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Performance evaluationPerformance evaluation
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Performance evaluationPerformance evaluation
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Performance evaluationPerformance evaluation
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ConclusionConclusion

•• In this paper , a twoIn this paper , a two--level protection and level protection and 
guarantee mechanism be proposed for guarantee mechanism be proposed for 
QoSQoS requirement in wireless LANsrequirement in wireless LANs


