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Outline

� Wireless Multi-hop Environments 
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� Single-hop Delay Performance Analysis

� Multi-hop Delay Performance Analysis

� Analytical and Simulation Results
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Wireless Multi-hop Environments-1

� One usage scenario

Dead Zone

Radio Coverage

Base Station



Yu Chen, Department of Electronic and Electrical Engineering, University College London 4

Wireless Multi-hop Environments-2

� One usage scenario
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Wireless Multi-hop Environments-3

� Advantages of Wireless Multi-hop Env.

� Capacity Enhancement

� Coverage Increasement

� Standards adopted the wireless multi-hop 
architecture

� the IEEE 802.11s

� the IEEE 802.16j

� LTE-A
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Wireless Multi-hop Environments-4

� Disadvantages of Wireless Multi-hop Env.

� End-to-end Quality of Service

� Security

� Etc.

� Research Objective

� To analyse, predict and guarantee multi-hop delay     
performance
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System Model-1
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System Model-2
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System Model-3 (Queueing Delay)
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Single-hop Delay Performance Analysis-1

� Effective Capacity (by Prof. D. Wu)
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Single-hop Delay Performance Analysis-2

� A data-link layer queueing model

� Delay Bound Violation Probability

ServerBuffer
Data

Source

Service Rate

S(t) =  C(t)

Arrival Rate

A(t)

Pr( ) exp( )D x xγ θ> ≈ ⋅ − ⋅



Yu Chen, Department of Electronic and Electrical Engineering, University College London 12

Multi-hop Delay Performance Analysis-1
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Multi-hop Delay Performance Analysis-2

� Delay Bound Violation Probability in Wireless

Multi-hop Environments
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Analytical and Simulation Results-1

� Simulation parameters
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Analytical and Simulation Results-2

�Delay Bound Violation Probability for Different 
Traffic Load
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Analytical and Simulation Results-3

�Average Delay and Jitter Performance
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Accuracy Of the Analytical Model in the Real 

Testbed

C8 Channel Emulator

NI Signal Generation Toolkit 

for Mobile WiMAX

NI Signal Analysis Toolkit 

for Mobile WiMAX

tx_part.m

(MATLAB CODE)
rx_part.m

(MATLAB CODE)Link Layer

Physical Layer
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