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INTRODUCTION

Goal

To construct WIMAX network model with mobile station
To determine environment variables that affects QoS on IP telephony

Motivation

Speed of the mobile node
Cell coverage of WIMAX
Quality Issue



BACKGROUND INFORMATION

WIMAX - IEEE.802.16

Telecommunication technology
Potential to replace existing technology
Wide range

Superior than WIFI

Key Issues

Packet Loss
Delay and Jitter
Power and Range



IMPLEMENTATION

Approach

A pair of calls - 1 mobile caller, 1 fixed callee
Compare 2 scenarios with same trajectory
Case 1 — 1 BS within a cell

Case 2 — Each 7 cells containing 1BS

Voice Encoding Scheme

G.729a voice codec

Modulation
Uplink/Downlink — 64-QAM

Cell Coverage
based on NLOS requirement (1 and 2 km)



NETWORK TOPOLOGY

~ 1st Scenario: single cell




NETWORK TOPOLOGY

~ 2nd Scenario: 7 cells




SIMULATION RESULTS

Packet Loss

W Annotation: Mobile_Caller-> Fixed_Callee (VolP Calls//oice over IP Call {(PCM Quality ))
enscd27 _group10-mult_cells_handover-DES-1

B Annotation: Mobile_Caller-> Fixed_Callee (MolP Calls//oice over IP Call (PCM Quality )}
enscd27_group10-without_handover-DES-1
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SIMULATION RESULTS

End-to-End Delay

r Fixed_cCallee of Campus Network.wireless Subne:

W Annotation: Mobile_Caller -> Fixed_Callee {voIP Calls/\oice over IP Call (PCM Quality ))
ensc427_groupl0-mult_cells_handover-DES-1

B Annotation: Mobile_Caller - > Fixed_Callee {VoIP Callsi\Voice over IP Call (PCM Quality ))
enscd27_group!0-without_handover-DES-1
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SIMULATION RESULTS

Jitter

Fixed_Callee of Campus Network Wireless Subnet_0O
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W Annotation: Mobile_Caller —> Fixed_Callee {(\olP Callsfjoice over IP Call (PCM Quality )}
enscd27_groupl0-mult_cells_handover—DES—1

“oice Called Party . Jitter {sec)

W Annotation: Mobile_Caller —> Fixed_Callee (\olP CallsfVoice over IP Call (PCM Quality )
ensc427 _group10-without_handover—-DES—1
oice Called Party Jitter (sec)
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DISCUSSION

Difficulties
Debugging, Slow simulation

Not enough information on transmission power and
coverage range

Future Work

More analysis required for jitter and delay

Addition of OPNET library for WIMAX handover
Multiple ways of calls

How to diminish the effect of handover in packet loss
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CONCLUSION

Speed of the mobile caller does not affect
overall performance

Oversized cell coverage leads to data
collection failure

Handover causes packet losses, (delay,
jitter)
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