
INTERNATIONAL JOURNAL OF ADVANCE RESEARCH, IJOAR .ORG                                                                                        
ISSN 2320-9194 32  

IJOAR© 2015 
http://www.ijoar.org  

 

International Journal of Advance Research, IJOAR .org 
Volume 3, Issue 6, June 2015, Online: ISSN 2320-9194 

 

MODIFIED TCP NEW RENO FOR CONGESTION CONTROL IN HYBRID 

NETWORKS 
Monal Jain, Deepak Sinhg Tomar, Shivkumar Singh Tomar 
  
KeyWords 

TCP Protocol, TCP Congestion Control Algorithms, Wired Network, Wireless Networks, Compound Networks, TCP Reno, TCP New Reno. 

                                   
ABSTRACT 

Hybrid communication is a challenging task since number of concern here we resolve congestion problem using TCP NewReno modified 
method, before that number of research done in the field of TCP based congestion control like, TCP-Reno and TCP-New-Reno but that tech-
nique simulate in separately wired and wireless communication, in this paper we simulate proposed modified TCP-New-Reno under hybrid 
communication and compare result with existing TCP-Reno and TCP-New-Reno technique and we identifies that proposed technique better 
perform in all expects as compare exiting methods. This paper proposes a new TCP congestion control scheme suitable for wireless as well 
as wired networks and is intended to distinguish congestion losses through metrics. In this communication deployment mobile node com-
municate with wired node with the help of FA (foreign agent) it’s provides the bridge between unguided to guided medium, where wireless 
and wired both are uses different routing protocol. And analyze the performance with the help of network simulator-2.  The proposed modi-
fied TCP-New-Rano reduces the congestion and improves hybrid network performance. 

 

 

 

 

 

 

 



International Journal of Advancements in Research & Technology, Volume 1, Issue 5, October-2012                                                                                          
ISSN 2278-7763 
 

IJOAR© 2015 
http://www.ijoar.org  

I. INTRODUCTION 
TCP *1+ is a connection-oriented, end-to-end trustworthy protocol intended to fit into a layered hierarchy of protocols which support 

multi-network applications. The TCP provides for trustworthy inter-process communication between pairs of processes in host computers 

attached to distinct but interconnected computer communication networks.  The well-known difficulty in providing TCP congestion control 

in a mixed (wired/wireless) environment is that current TCP implementations rely on packet loss as an indicator of network congestion *2+. 

In the early days of data communication, the challenge was how to detect congestion because not receiving an acknowledgment from 

the receiver (referred to as timeout) does not mean that the packet was lost due to congestion but also to noise or error in the 

communication line. However, with the improvement of technologies, packet drops due to communication erroneousness became relatively 

infrequent as most communication trunks and network infrastructures achieved a high-level of reliability and resilience. 

The wireless network have limited bandwidth and are more prone to error than wired networks which further impose limits on the 
amount of data that can be sent. Therefore, to protect the limited resources, it is greatly valuable that transmission should be as efficient as 
possible (minimal loss and transmission). The main purpose of congestion control is to limit the delay and buffer overflow caused by net-
work congestion and provide better performance of the network. In wired networks, congestion control is implemented at the transport 
layer and is often designed separately from functions of other layers. Since wired channels have fixed capacities and are independent, this 
method is well justified and has been extensively studied. 
 

TCP RENO 
 RENO retains the basic principle of Tahoe, such as slow starts as well as coarse grain retransmit timer. Though it adds some intelligence 

over it so that lost packets are detected earlier and the pipeline is not emptied every time a packet is missing. Reno requires that we receive 

instant acknowledgement whenever a segment is received. The reason behind this is that whenever we receive a duplicate 

acknowledgment, after that his duplicate acknowledgment might have been received if the next segment in series expected, has been 

delayed in the network and the segments reached there out of order or else that the packet is lost. If we obtain a number of duplicate 

acknowledgements then that means that sufficient time have passed and even if the segment had taken a longer approach, it should have 

gotten to the receiver. There is a very high chance that it was missing. As a result Reno suggests an algorithm known as “Fast Re-Transmit‘. 

At any time we receive three replica acknowledgements, we catch it as a signal that the segment was drop, thus we re-transmit the segment 

without waiting for timeout. Another variation that RENO makes is in that after a packet loss, it does 28 not shrink the congestion window 

to 1. Since this empties the channel. It enters into an algorithm which is called “Fast-Re-Transmit‘. 

 

II. RELATED WORK 

 

In this section we present the research that has done in this field. 
Yi-Cheng Chan et al. in *3+, proposed modifications to the basic TCP congestion control algorithm so that its performance is enhanced in 

wireless networks. In particular, our method refines the multiplicative decrease algorithm of TCP New-Reno. We are using few statistical 
counters to track the frequencies of the occurrences of timeouts and three-dupacks. Different ratios of these counter values are then used 
to differentiate a congested event from a non-congested event. They are also tracking the time variation between two consecutive timeouts 
to figure out whether timeouts are caused by network congestion or random bit errors. The proposed scheme shows better performance 
than any other TCP variants in the wireless networks. 

A.Khurshid et al. proposed TCP congestion control algorithm so that its performance is enhanced in wireless networks. In this algorithm 
*4+ refines the multiplicative decrease algorithm of TCP New-Reno. We are using few statistical counters to track the frequencies of the oc-
currences of timeouts and 3-dupacks. Different ratios of counter values are then used to differentiate a congestion event from a non-
congestion incident. We are also tracking the time difference between two consecutive timeouts to figure out whether timeouts are caused 
by network congestion or random bit errors. Proposed scheme shows improved performance than any other TCP variants in the wireless 
networks. Additionally, our algorithm is end-to-end in nature and modifies only TCP sender's algorithm. 

Bakre et al. proposed the Indirect-TCP (I-TCP) *5+ is a modification of the original TCP protocol in which the network connection between 
sender and receiver is divided into two parts: Wired connection using the standard TCP and wireless connection using a modified version of 
the TCP. Wired link is between the fixed host and a middleware station called proxy; while, wireless link is between the proxy and the mobile 
hosts. The innovation of this method is that errors from the wireless connection are corrected at the TCP proxy and do not propagate 
through the fixed network. The drawback of I-TCP is that it violates TCP‟s end-to-end semantics and introduces extra overhead as packets 
are processed twice, one time between the permanent host and the proxy and another time between the proxy and the mobile host. 

Hari Balakrishnan et al. proposed Snoop *6+ is a classic hiding non-congestion loss method in which a Snoop agent is employed between 
the wired and the wireless network. When Snoop agent receives a packet from the wired network, it caches it into an interior buffer and 
then forwards it to the mobile host. The agent will afterwards stay for acknowledgment from the mobile host. When the agent receives the 
acknowledgement, it checks the condition of the packets, if it is in the memory, then the missing packet is retransmitted to the destination 
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without going back through the wired system; otherwise, the Snoop host forwards the acknowledgement to the wired source denoting con-
gestion. The main drawback of Snoop is that it is not end-to-end semantic and it does not completely isolate wireless link errors from the 
fixed network. 

Breeson Francis et al *7+ presents various performance improvement mechanisms by which TCP does not consider every packet loss as 
congested. These mechanisms help TCP to distinguish between congestion and packet loss and increase throughput performance. 

 Purvang Dalal et. Al. *8+ proposes a pair of approaches to make TCP adaptable to wireless scenario and improve the end-to-end perfor-
mance. Grades of extensive simulations demonstrate significant performance improvement of TCP with the proposed modifications over 
the conventional TCP, when the network is suffering from regular link failures. 

 Adel Gaafar A. Elrahim et al. *9+ describes a modification to the TCP congestion control for use in wireless sensor networks. It shows that 
by a little modification in  the algorithm of the TCP, it can be made to react better to wireless networks, while maintaining its advantages on 
the wired networks at the same time. This is certainly a only desirable characteristic as the conventional TCP in most cases conducts the 
demands of the "Wireless network”. The modified TCP gives better performance in terms of higher throughput, delay, retransmission, and 
energy consumption than conventional TCP protocol. 

 Meng Xiao-jing et al. *10+ proposed an improved algorithm TCPW-M, during RTT in the sample space jitter changes to different conges-
tion levels and improve the bandwidth estimation algorithm according to the different levels of congestion. Finally, the simulation analysis 
proves that the improved algorithm increases the stability of the bandwidth estimates. 

Carlo Caininy et al. *19+, proposed a new TCP algorithm called as TCP Hybla. This proposed TCP Hybla represents a hopeful solution to 
the problem of performance disparity in heterogeneous networks due to different RTTs. Contrasting many other algorithms, this new algo-
rithm is based on an logical study of the congestion window evolution in time as a function of connections delays. After having modified the 
standard congestion control algorithm in accordance with the suggestions arising from the analysis, we also adopted the SACK option, 
timestamps and packet spacing to diminish the impact of multiple losses, inappropriate timeouts and burstiness. The obvious advantage of 
TCP Hybla with respect of TCP standard versions, in the presence of overcrowding and network errors, is discussed in details, as well as its 
good easiness and fairness properties.  
 

III. PROBLEM STATEMENT 
 

Congestion in a network may occur at interval time when the incoming traffic is larger than the capacity of the network. The complete 
removal of congestion is not possible in network but possible to detect it and minimize it. This network congestion can increase delay and 
packet loss and cut the network throughput. Congestion control system refers to techniques that can keep away from congestion before it 
happens or recovery after it happens. The congestion issues in MANET has arrived because of following reasons:- 

 Limited bandwidth constraint. 
 Limited buffer of intermediate nodes. 
 Path variation due to node mobility as well as the inherently unreliable medium result in unsteady packet delivery delays and 

packet losses. 
  

IV. PROPOSED WORK 
 

With reference of existing work identifies that hybrid communication (guided versus unguided communication) is challenging task be-
cause number of issues involve in that communication, like data communication issue, energy crisis, guided intermediate loss, unguided 
intermediate loss, node mobility, data communication by foreign mediator, unguided channel accessibility, difficulty of congestion so that 
issues encourage to focus the our research in the field of challenging task quality improvement in hybrid network using TCP New Reno im-
provement base. 

 For achieving that goal we organize wired node and set foreign and home agent with duplex link and set link capacity, after that we or-
ganize mobile node and set all relevant parameter of mobile nodes. Whereas any mobile node would like to communicate with wired device 
than mobile node call the routing module and broadcast the routing packet and search the target wired node, if that packet received by 
foreign agent than store the information of sender mobile node than convert the data in wired link capable format and forward to home 
agent (home agent manage all wired node belongs in same network) where home agent receives that packet than search the destination in 
the self routing table and if destination found than forward the packet to target  node. 

After route packet receiving, node sends positive acknowledge with the help of home and foreign agent into the mobile node. After this 
mobile node send the TCP packet to the wired destination node and we identifies that network performance is poor because various issue 
involved between the communication so our proposed technique identifies the reason of poor performance and where the detect delay is 
increases than sender calculate delay difference and ménage the data rate for smooth communication.  

In proposed plan we set measure responsibility to the foreign agent because it’s provided hierarchical routing approach as well as inter-
link between mobile node and wired node. The experimental outcome tested under network simulator and it performs better than both 
Reno and New Reno.   

 
          



International Journal of Advancements in Research & Technology, Volume 1, Issue 5, October-2012                                                                                          
ISSN 2278-7763 
 

IJOAR© 2015 
http://www.ijoar.org  

V. PROPOSED ALGORITHM 
Define: 
Wired node: W 
Mobile Node: M 
FA: foreign agent 
HA: Home Agent 
W-Addressing: Hierarchical 
Routine: 
While (M search W node) 
 , 
 If (neighbour M1 in range && Channel == ideal) 
 , 
 Receives search message 
 Send search msg to FA 
 FA forward pkt to HA node 
 HA local search to destination 
If (W-destination == true) 
 , 
 Receives msg 
 Send acknowledge 
 Call TCP-connection 
  - 
           -  
    -  
TCP-Conncetion(M,W-destiantion,seq-no, pkt) 
 , 
Send TCP packet with established route 
If (neighbour M1 node Receive data && Queue is empty) 
, 
 Receives packet and forward to next hop 
 Queue == Q+1; 
- 
If (neighbour M1 node Receive data && Queue is full) 
, 
Dynamical Queue Length Increase 
Receives packet and forward to next hop 
- 
Calculate Delay by sender node using Ack base 
Delayi = Ackn – Ackn-1 
If (Delayi > Delayi-1 ) 
, 
  Minimized data rate using dynamic threshold;   
- 
Else , 

Data send same rate or Maximize rate  
        - 
 
- 
Stop 

 

VI. SIMULATION ENVIRONMENT & RESULTS 
 

The Network Simulator (Version 2), widely known as NS2, is simply an event driven simulation tool that has proved useful in studying the 
dynamic nature of communication networks. Simulation of wired, wireless as well as ad hoc network functions and protocols like User Data-
gram Protocol (UDP), Transmission Control Protocol(TCP) can be done using Network Simulator (NS) 2. Generaly NS2 provides users with a 
way of specifying such network protocols and simulating their related behaviors. Due to its flexibility and modular character, NS2 has gained 
constant popularity in the networking research community since its birth in 1989. Since, several revolutions and revisions have marked the 
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growing maturity of the tool, credit to substantial contributions from the players in the field. Amongst these are the University of California 
and Cornell University who developed the REAL network simulator (NS) 1. Since 1995 the Defense Advanced Research Projects Agency 
(DARPA) supported development of NS through the Virtual Inter Network Test bed (VINT) project *12+. Currently the National Science Foun-
dation (NSF) has joined the trip in improvement. Last but not the least, the group of researchers and developers in the community are con-
stantly working to keep NS2 strong and versatile. 

IV.A Performance Metrics 
 

We are taking the following parameters for case study shown in Table 1.  
Table 1. Simulation Parameter 

 

Number of nodes 25 mobile node, 5 wired 

Dimension of simulated area 800×800  

Routing Protocol  AODV, Hierarchical  

Simulation time (seconds) 100  

Queue Length  50 (dynamic if required 
more) 

Transport Layer TCP , New Reno, New Reno-
Proposed 

Antenna Type Omni Antenna 

Traffic type FTP 

Packet size (bytes) 1000  

Number of traffic connec-
tions  

10 

Maximum Speed (m/s) Random  

 

VI.B Results 

In this section we examine the results of TCP-Reno, TCP-New-Reno and proposed TCP-New-Reno on the basis of performance metrics. 
 

VI.B.1 NAM Analysis 
This graph represents Network Animator (NAM) visualization of wired network and wireless network. Here the numbers of wireless 

nodes are communicating with each other in wireless medium but for the wired nodes it is necessary to connected through cable. The NAM 
window is represents the network actual view in a considered simulation area. The communication in between hybrid wired and wireless 

hosts are possible through Home agent and foreign agent.  
 

 
Fig. 1 NAM Window of Hybrid Network 
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VI.B.2 Throughput Analysis 
The number of nodes in wireless network and wired network are communicate with each other through deliver number of connection es-
tablishment packets and after connection establishment data is delivering in hybrid network.  The number of packets in network in per unit 
of time is measured through performance metrics. The proposed New-Reno throughput in hybrid network is maximum about 540 pack-
ets/seconds but the throughput of New-Reno and Reno is lower as compare to proposed approach. The concept of Home agent and Foreign 
agent in hybrid network enhance the performance. 
 

 
Fig. 2 Throughput Analysis 

 

VI.B.3 Analysis of Packet Delivery Ratio 
The percentage ratio of sender and receiver is shows the better performance but the difference in sending and receiving is shows poor per-
formance. The PDR (Packet Delivery Ratio) performance metrics is measures the percentage ratio of TCP Reno, TCP-New-Reno and Proposed 
TCP-New-Reno.  The PDR performance of TCP-Reno, TCP-New-Reno and proposed TCP-New-Reno is almost equal because of same ratio 
output and input in network but in case of proposed congestion control scheme the performance is improved in term of enhance data de-
livery in network. More packets is deliver in proposed scheme case means that the PDR performance of that scheme is better. 
 

 
Fig 3 PDR Performance Analysis 
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VI.B.4 Routing Overhead Analysis 
The sender is broadcast the number of ‘hello’ packets or connection establishment packets in network for finding destination in hybrid 
home agent and foreign agent based communication in hybrid network. This graph shows the routing overhead performance of TCP-Reno, 
TCP-New-Reno and proposed TCP-New-Reno. The more routing overhead shows the strong connection problem in network due to that 
overhead increases. The proposed congestion control scheme is reduces the congestion and provides minimum overhead that shows the 

better connectivity in hybrid network.   

 

 
Fig. 1 Overhead Analysis 

VI.B.5 Summarized Performance Analysis 
The summarized performance of TCP-Reno, TCP-New-Reno and proposed TCP-New-Reno is summarised in table 1. Here the packets sending 
and receiving in case of proposed TCP congestion control scheme in hybrid network is maximum. Rest of two performances is also meas-
ured in hybrid wireless and wired network but low as compare to proposed scheme. PDR performance has only shows negligible improve-
ment but rest of the metrics has difference in performance. 
 

Table 1 Summerized Analysis 

TCP 

Type 

C-

SEND 

C-

RECV 
ROUTINGPKTS PDF NRL Throughput Drop 

Reno 52884 52755 10120 99.76 0.19 341.39 129 

Newreno 30296 30197 11111 99.67 0.37 140.11 99 

Newreno-

Proposed 
58524 58475 8676 99.92 0.15 359.51 49 
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CONCLUSION 

In this paper we deploy hybrid communication network and provide reliable communication between wired into wireless nodes using modi-
fied TCP-NewReno based congestion control mechanism and get following inferences: 
1) Proposed method is more reliable as compare exiting tcp based congestion control methods 
2) Its uses delay difference base modified TCP NewReno mechanism so that is more real time base decision making system. 
3) Proposed technique give maximum throughput, data receiving and packet delivery ratio 
4) Modified TCP NewReno approach take low routing overhead as compare to exiting mechanism  
5) FA (foreign agent) and HA (Home Agent) play measure role as the point of data conversion, interlinking and wired node management. 
6) In proposed base methodology data drop is lower as compare to Reno and New Reno based method. 

On the bases of above point we identified that proposed TCP New Reno methodology is better suited for hybrid communication in future 
we also measure proposal under security case and multipath routing base approach.    
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