
        

Performance Improvement of Multipath TCP for Mobile Devices 

This work is published in IEEE Consumer Communications and Networking Conference, Las Vegas, NV, USA, 2013 
This research was supported by a research grant from Natural Sciences and  

Engineering Research Council (NSERC) of Canada and a Harrison McCain Foundation Young Scholar Award. 

Dizhi Zhou, Wei Song, Minghui Shi 

Why do we need Multipath TCP protocol 

What and How do we improve Multipath TCP protocol 
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Advantage:  Multipath TCP can aggregate bandwidth among multiple interfaces of mobile devices, such as 3G/4G, WiFi and Bluetooth. 

Problem:  a single wireless link cannot provide 
enough bandwidth to many high data rate 
applications, such as HD YouTube video 
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Out of order problem in Multipath TCP Solutions: CWA-Multipath TCP 

Time: 0 

Time: 10ms 

Delay = 10ms 

Delay = 20ms 
A video frame is transmitted 

by two TCP packets 

Application cannot retrieve this frame until receiving 
packet “1” in slow path. This will decrease the total  
throughput and increase the receive buffer size 

Part 2: packet scheduler 

Part 1:congestion control 
Key idea: proportionally adjust  the sending 
rate of different paths so as to minimize the 
delay differences on each path  

Key idea: re-arrange the sending sequence in 
the sender to achieve the in-order receiving 
sequence in receiver 

Increase the total throughput Decrease the receive buffer size  

Video provider Video provider 

Send sequence 

High and stable throughput in  
application layer (Goodput) 

Save the memory space 
in mobile device 


