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EDCA or HCCA? 
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Performance Evaluation of 
Differentiated Access Mechanisms
Effectiveness in 802.11 Networks

presented @ Globecom 2004
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Scheduling in 802.11e: 
Open-Loop or Closed-Loop?

Paolo Larcheri
Renato Lo Cigno

Presented @ WONS 2006
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Outline
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MAC 802.11e: HCCA
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Resource Scheduling (1)
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Resource Scheduling (2)
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Reference Implementation (SS)
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Feedback Information ... or not?
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Open/Closed Loop Scheduling
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Equivalent Bandwidth
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Closed-loop Scheduling: Basics
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Closed-loop Scheduling: Formulae
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Closed-loop Scheduling: Formulae
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Closed-loop Scheduling: Formulae
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Details ... the real doom!
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Closed-loop Schedulers
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Simulations
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Results

10-2

1

0 5 10 15 20 25

LO
S

S
 P

R
O

B
A

B
IL

IT
Y

Number of VBR Streams

SS
EB 0.2

EB 0.01
MMF-A

MMF-AR

Traffic VBR-3: both packet size and interarrival time change
Delay Bound = � Buffer Size = 50 pck Service Interval = 50 ms

10-1

10-6

10-4

10-5

10-3



Renato.LoCigno@dit.unitn.it
Nomadic Communications: EDCA-HCCA        42

0 5 10 15 20 25

SS
EB 0.2

EB 0.01
MMF-A

MMF-AR

10-2

1

10-1

10-6

10-4

10-5

10-3

Results
LO

S
S

 P
R

O
B

A
B

IL
IT

Y

Number of VBR Streams

Traffic VBR-3: both packet size and interarrival time change
Delay Bound = 100ms Buffer Size = 50 pck Service Interval = 50 ms



Renato.LoCigno@dit.unitn.it
Nomadic Communications: EDCA-HCCA        43

0.04 0.06 0.08 0.1 0.12 0.14 0.16

Delay Bound (s)

SS
EB 0.2

EB 0.01
MMF-A

MMF-AR

Sorgenti VBR-3: ���������� 
�3� ���������������������������

Buff. = 50pck        #stream = 8       Service Interval = 50 ms

Results
LO

S
S

 P
R

O
B

A
B

IL
IT

Y



Renato.LoCigno@dit.unitn.it
Nomadic Communications: EDCA-HCCA        44

0 5 10 15 20 25

Lo
ss

R
at

io

Number of VBR streams

SS
EB'(30%)
EB'(70%)EB'(30%) SSEB'(70%)
MMF-AR
MMF-A

10-2

10-1

1

10-3

10-4

10-5

10-6

Real Video Traces: h.263 codec � EB???
Delay bound = 150ms       Service Interval = 100 ms

Results



Renato.LoCigno@dit.unitn.it
Nomadic Communications: EDCA-HCCA        45

Conclusions
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