
International Journal of Research and Scientific Innovation (IJRSI) | Volume IV, Issue VII, July 2017 | ISSN 2321–2705 

www.rsisinternational.org Page 37 
 

Multipath TCP-Goals and Issues 
 

Anurag Gupta, Manish Kumar Sharma, Dr. R. K. Kapoor 

National Institute of Technical Teacher Training and Research (NITTTR), Bhopal, Madhya Pradesh, India

Abstract - Multi-path TCP (MP-TCP) has the prospective to 

significantly advance applications performance by using multiple 

paths evidently. Multipath TCP was intended and employed as a 

backward compatible replacement for TCP. For this reason, it 

exposes the standard socket API to the applications that cannot 

control the utilization of the different paths. This is a key feature 

for applications that are unaware of the multipath nature of the 

network. On the contrary, this is a limitation for applications 

that could benefit from specific knowledge to use multiple paths 

in a way that fits their needs. Therefore, hosts are often 

connected by multiple paths, but TCP restricts communications 

to a single path per transport connection. Resource usage within 

the network would be more efficient where these multiple paths 

able to be used concurrently. This should enhance user 

experience through improved resilience to network failure and 

higher throughput. In this paper, we have focused on MPTCP 

and discussed the performance issues and its solution. We believe 

our concept will be useful for future works of MPTCP 

performance evaluation.  
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I. INTRODUCTION 

n terms of resources, the Internet today (bandwidth, 

interfaces, etc.) are increasing, but often these resources are 

not fully utilized by users due to restrictions on the protocol. 

When the TCP/IP protocol was designed, hosts were equipped 

with a single interface and only routers had a facility of 

multiple physical interfaces. Today’s computers and other 

portable computing devices normally have more than one 

network interfaces. For example, laptops have at least both 

Ethernet and Wi-Fi network adapters which can be harnessed 

to have data flow on more than one path. Similarly, smart 

phones and tablets have more than one interface such as Wi-

Fi, 3G, and Bluetooth. Most network operators duplicate the 

link between two nodes in the network for protecting the link 

failure. In this context, many paths exist between any two 

endpoints in the network. What if a TCP session can take 

advantage of all the accessible paths between two end hosts, 

there will be a gain in performance because each path would 

bring some data, in an attempt to exclude those paths that 

have more congested on the basis of different congestion 

control mechanism. TCP session could be more robust 

because when one of the existing paths fails, still the data can 

be sent through other available paths between the end hosts 

and it is more secure because the same data stream would take 

different transmission paths of the data in the network. Such 

improvements would also decrease spending on network 

infrastructure resources that would otherwise be needed to 

create a similar improvement in the user experience. Imagine 

a video stream which is established over both cellular network 

(3G) and Wi-Fi in a smartphone and user is moving then the 

streaming would shift transparently without interruption from 

one network to another network or try to shift most of the data 

on the less congested path. The main idea is to use 

simultaneously many paths in order to enhance the robustness 

and throughput. A lot of work has been proposed to 

implement the multipath capability in the existing network at 

different layers: at the application layer [2] and the transport 

layer [3], [4], [5], [6], [7]. In all these implementations most 

of the researchers believe that transport layer is a good place 

to apply the multipath capabilities. At this layer, a host can 

get information about the link capacity, congestion level, flow 

rate, and connection state. It can be used to synchronize the 

network flow mechanism. 

Multipath TCP 

Multipath TCP (MPTCP) is an extension of traditional TCP 

that tries to utilize the network resources by using the entire 

available path between nodes. Multipath transmission aims to 

understand some of the goals proposed by Wischik et al. [3] 

on resource pooling, by simultaneously making use of 

multiple disjoint (or partially disjoint) paths across a network. 

The available resources are pooled in such a way that it 

appear single connection to the application users. The initial 

goal of multipath TCP is to use multiple paths between the 

end users when one or both is multi-homed. MPTCP is more 

attractive because it is backward compatible with existing 

TCP applications. Each sub-flow of the MPTCP connection is 

treated as single TCP as shown in Figure [1].  

 

Figure 1 TCP and MPTCP in stack 

Goals of Multipath TCP 

The main goal of MPTCP is to move from a single path 

Internet to one which support resilience to failure and must 

utilize the network at least as well as regular TCP without 

modifying existing applications. MPTCP should ensure 

reliable transmission and acknowledgment of data segments 
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and retransmission mechanism for losses. MPTCP should be 

fair with competing single path TCP at bottleneck link in the 

network. 

Functional Goals: 

 Improve Throughput: Multipath TCP improves the 

throughput by bandwidth aggregation over multiple 

paths available. Multipath TCP must use multiple 

paths concurrently for the data transmission and it 

should achieve at least as much throughput as single-

path TCP. 

 Improve Resilience: Improve the resilience by 

providing multiple paths, switch the traffic upon path 

failure by permitting segments to be sent and re-sent 

on any available path. 

 Do no harm to other TCP connection at bottleneck 

link. 

 Balanced congestion control mechanism. 

Compatibility Goals: 

 Multipath TCP must be compatible with today's 

Internet applications and services and it should be 

extendible. MPTCP must follow the same service 

model as TCP like reliable, in-order delivery etc. 

 In terms of network hardware, MPTCP should 

follow the traditional network architecture and 

today's real Internet architecture that include NAT, 

middleboxes etc. in between the end hosts. 

 Along with compatible to TCP service model, 

MPTCP architecture must enable new multipath TCP 

flows to co-exist with traditional TCP and it should 

not harm other users using traditional TCP at shared 

bottleneck links on the Internet. 

II. LITERATURE SURVEY 

Some researchers have explored how Multipath TCP should 

manage the available subflows and interfaces. 

C. Raiciu et al. [4] describes some algorithms that work 

efficiently on path, notably send and receive buffer tuning and 

segment reordering. They show that one slow path can 

significantly degrade the throughput of the whole connection 

when MPTCP is under buffered. They propose novel 

algorithms that increase throughput, ensuring MPTCP always 

matches what TCP would get on the best interface, regardless 

of buffer size. They briefly discuss on various algorithms 

related to middle boxes, MPTCP memory usage and handle 

out-of-order data at the receiving side. They cope up with 

reordering the data in multipath situation but have not a 

general solution of it. 

Sebastien Barre, et al. [7] analyzed several challenges of 

MPTCP and implementing it in the Linux kernel. In 

particular, MPTCP implemented in a structured form and 

discussed how buffer management must be adapted due to the 

utilization of multiple subflows. They also analyzed the 

coupled congestion control scheme is more fair than the 

standard TCP congestion control scheme. They evaluated the 

impact of the delay on the receive buffers.  

C. Paasch, et al. [8] Multipath TCP has been standardized at 

the IETF. The implementation of MPTCP is available on the 

website. You can able to configure it on your system and 

experience it for a research purpose. 

Ka-Cheong Leung et al. [9] presented a comprehensive and 

in depth survey of current research on packet reordering in 

TCP. Packet-level multipath routing, route fluttering, inherent 

parallelism in modern high-speed routers, link layer 

retransmissions, and router forwarding lulls are major causes 

of packet reordering. With persistent and substantial packet 

reordering, TCP spuriously retransmits segments, keeps its 

congestion window unnecessarily small, loses its ACK-

clocking, and understates the estimated RTT (and, thus, 

RTO).  

They describe some algorithms which we can use in multipath 

situation are:  

1) Duplicate Selective Acknowledgement (DSACK), 2) Eifel 

Algorithm, 3) Forward Retransmission Timeout (F RTO). 

Lim et al. [10] propose an extension to Multipath TCP that 

enables to adapt the utilization of the subflows based on 

information extracted from the MAC layer. This extension is 

evaluated experimentally, but there are no details on how it 

has been implemented. Several researchers have evaluated the 

energy impact of using Multipath TCP on smart phones. 

Schmidt et al. [11] proposed the utilization of socket in- tents 

to allow applications to inform the stack of what they know 

about the future communication pattern. These intents include 

information such as the type of transfer (query, bulk, and 

stream) or the information about the flow (number of bytes, 

duration . . .). We also use this kind of information in our 

design and socket intents could be a way to exchange it with 

the sub flow controller. 

III. ISSUES WITH MPTCP 

As explained there are some issues in Multipath TCP which 

affect the overall performance of network. The factors which 

affect the Multipath TCP are mainly load balancing, 

retransmission mechanism and packet reordering. 

Problem Scenario  

Multipath TCP (MPTCP) was defined by Internet Engineering 

Task Force (IETF). It supports multi-homing and is backward 

compatible with the single-path TCP. Our objective of this 

work is to improve the throughput by load balancing or by 

bandwidth aggregation over multiple available paths. 

However, a challenge associated with MPTCP is that of 

reordering. As the traffic between a typical pair of end nodes 

follows different paths, which have different bandwidth and 

delay characteristics. The segments arriving out of order have 

to wait in the receive buffer, before they can be delivered in 
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order to a certain application. Once the out-of-order data 

overflows the receive buffer, the buffer would be blocked, 

which significantly degrades the overall performance. 

Load balancing concept: Currently implemented scheduler 

takes the bottommost segment from the shared send queue, 

whenever it is called. Suppose two subflows are used Subflow 

1, on the left, has an estimated RTT of 100ms, while subflow 

2, on the right, have an estimated RTT of 10ms and both have 

a current congestion window of 3000 bytes.  

 

Subflow 1 is asking for new data to the scheduler, because its 

congestion window has been fully acknowledged. On the 

other hand, the faster subflow 2 is not available currently. In 

such situation, current scheduler will allocate segments 3 and 

4 (assuming a MSS of 1500 bytes) to subflow 1, and will 

receive the corresponding acknowledgements 100ms later. 

This is clearly suboptimal, as by waiting a maximum of 10ms, 

subflow 2 would have been able to transmit, allowing the data 

to be acknowledged within 20ms instead of 100ms. 

Continuing this reasoning,  

We see that as many as 18 segments (with a MSS of 1500 

bytes) would be faster acknowledged if sent over subflow 2.  

The new scheduler would then take directly segments 19, 20 

and feed them to subflow 1. Doing so will reduce the 

connection level re-ordering at the receiver. 

IV. CONCLUSION AND FUTURE WORK  

            Multipath TCP is the most significant change to TCP 

in the past 20 years; it allows existing TCP applications to 

achieve better performance and robustness over today’s 

networks, and it has been standardized at the IETF. While 

simulations are useful to evaluate large scale behaviors of a 

protocol, a fundamental change like MPTCP requires careful 

evaluations of its behavior in real world situations. In this 

paper, we proposed a multipath TCP (MP-TCP) scheme 

which can enhance the performance of TCP in a spreading 

wired environment. In such an environment, TCP shows very 

low performance due to high packet losses and link failure on 

the path. By utilizing multiple paths from sources to 

destinations and duplicating TCP data packets on these 

multiple paths, the MPTCP can greatly reduce the packet loss 

rate from end to end; our current work uses this 

implementation to analyze the behavior of MPTCP in a 

number of real-life scenarios, including datacenters, mobile 

communications and multi-homed networks. 

While this paper has demonstrated the potential of MPTCP 

with its benefits over conventional single path TCP, there are 

issues and challenges to make it more practical. Lot of 

researches are in progress in this direction. The future work of 

the study focuses on following points:   

 Analyze the factors which affect the performance of 

MPTCP.  

 Modify/fine-tune the factors which affect the 

performance of original MPTCP.  
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