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Introduction

] Challenge: Providing Quality of Service (QoS)
guarantees over | P-based wirel ess access networks,
such as, |IEEE 802.11 MAC. csmA/cA

] Basic DCF method is not appropriate for handling
multimediatraffic which requires guarantees about

throughput and delay.
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Performance Analysis

802.11 access mechanism
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Introduction

] Contribution 1. Analysis of system performance in
non-saturation state.

[0 Contribution 2: A simple model-based adaptive
scheme is proposed. (ongoing work)
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Performance Analysis

let us define Wi = CWmin,i = asthe minimum
contention window

m “ maximum backoff stage”, the value

such that CWmaxi = 2’"mi . W

One building blocks used to achieve service
differentiation: differentiating the minimum
contention window sizes of different traffic

flows.
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Performance Analysis

System Structure

Wl W2 WM

TF TF TF

| ‘ 1 Wireless

Channel

. A single-hop system is considered.
. Channel conditions are ideal.
. Each traffic flow has it own traffic characteristics.

. Each traffic flow has it own performance requirements.
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Performance Analysis

A two-dimensiona discrete-time Markov chainis
used to model the behavior of atraffic flow. The
states are defined as the combinations of two integers

{5().6 O} (=1,...M)

Backoff sage  Backoff time counter
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Performance Analysis

waiting for

next packet

DCF: “dotted” version
conditional collision probability

rélated to packet generation
8. traffic flows) —\§>©1— ' O D

Markov model of backoff processfor i-th traffic flows
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Performance Analysis

The time duration for a packet payload.
The average time of a dot when successful
transmission of a packet.
. The average time of adot when a collision occurs.
oi-  Theaverage packet inter-arrival duration for i-th traffic flow.
i Theaverage packet delay for i-th traffic flow.

d,i

p
-
-
p

vrssi- 1he probability for the traffic flow being at VTSS (Virtual
Time Slot State).
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Performance Analysis

| mportant relationships:.

{@- 2p)W +D+ pWIL- @p)" A,
2(1' 2pi)

r probability that typei traffic flow transmitsin atime sot

']

M
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/ \ e
| Compensation factors to account for correlations

onditignal collision probability
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Performance Analysis

| mportant relationships:.

Total throughput

h>s 6(1'ti)+PsxéM.ti>(l' p|)+[1' h’(M)(l'ti)' éM,ti>(1' p,)]XPC

i=1 i=1 i=1 i=1

Compensation factor to account for correlations
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Performance Analysis

| mportant relationships:.

Ty, »i(l' Rrssi) t 77—
g ,

\

| Average packet delay
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Performance Analysis

| mportant relationships:.

: . Target packet delay requirements
Assuming I, & |

9
p
System operation point

R 0(1 2p )+ p Al- (2|O.)”‘]
2(1- 2p)) *
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Adaptive Scheme

Approximation:
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Adaptive Scheme

| mplementation Consider ations:

1. theimplementation is based on an fully distributed scheme

2. throughputss, (i=1,...,M) areto be estimated by each station in the
network. It can be implemented by counting ACK packets for each
traffic flow over the wireless channel.

. After obtaining the estimated packet transmission rates, packet
collision rate can be obtained. Then, the target minimum contention
window size can be obtained.
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Some Results

(Second)
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Some Results
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Some Results

1,2

Compensation factor b
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Some Results
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Some Results
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Some Results
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Some Results

Node D

Delay requirg\ments
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Conclusions

] Propose an analysis model for IEEE 802.11 DCF in
non-saturation state.

] Propose a simple model-based adaptive scheme.
ClLimitation 1. Based on single-hop assumption.
ClLimitation 2: |deal Channel assumptions.
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