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Abstract: TCP- Transmission Control Protocol is a connection pointed and reliable transport layer protocol of 

TCP/IP protocol suite. This TCP allowed for process-to-process, stream and full duplex communication. TCP 

also furnishes flow control, error correction and also the congestion control. Congestion is the traffic jam of a 

packets in the network. Transmission control protocol (TCP) were initially intended for demonstrated systems to 

establish the dependability of the information conveyance. The changes of TCP performance was additionally 

cultivated with several sorts of frameworks with the presentation of new TCP varieties. These all TCP variations 

have been placed to improve the TCP congestion control mechanisms. This paper explores some of the absolute 

most generally utilized TCP variations conceptually. 
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I. Introduction 
 TCP is planned particularly for wired system, however with the innovation developing for remote 

medium, the need to complete TCP in specially appointed systems is of extraordinary significance yet it faces 

such huge numbers of issues. TCP has bring down execution in MANET because of dynamic topology, shared 

medium, high mistake proportion; channel meaning and furthermore multi bounce design [1]. here the focal 

issue in MANET is to discover and pick solid, successful and precise steering convention that demonstrations 

ideal job for choosing the best course. In MANET, TCP is required constantly because of its usually utilized for 

accomplishing the mix easily through the current worldwide Web. MANET can speak with the web where end 

station hubs are settled with help of MANET entryways. Settled or versatile hub can be displayed the roll or 

passage among MANET and web. From the past short dialog, we can see that MANET is the name of such 

system which utilizes less assets and usage of MANET isn't incomprehensible for building the system. The 

conventional TCP does not perform well on MANETs and it raises genuine execution issues. Hence, a few TCP 

variations were intended for MANET applications. The primary commitment of this paper is to discover the 

impact of various situations on the TCP variations. Many research considers have been completed for the 

execution assessment of TCP variations in regards to versatility and portability. We additionally talk about kinds 

of TCP variations in area 2. The related work with TCP and TCP variations is talked about in segment 3. Area 4 

characterizes philosophy to direct this examination. Area 5 exhibits to results. The synopsis of results is talked 

about in segment 6. Area 7 is the last segment that gives finishing comments and pursued by references. 

 

II. Transport Control Protocols 

 Transmission control convention (TCP) regulates guaranteeing that a message is broken into the pieces 

that IP coordinates and for reassembling the lumps again into the total message toward the end side. TCP was 

proposed for solid correspondence in the system. In early time, it was conceptualized of a wired system and 

from this time forward the overseeing models of the techniques were with respect to the characteristics of a 

wired system [2]. TCP works with the end frameworks at a more elevated amount like web servers and internet 

browsers and numerous application works with TCP. Solicitations are utilized by TCP when transmitting the 

information for the parcel misfortune to limit the system blockage and modify the out of request bundles. In 

spite of the fact that TCP is a proficient parcel conveyance system, it some of the time prompts long deferrals by 

the utilization of solicitations for lost bundles [3]. The calculations of the TCP clog control can't execute 

productively in various systems. The standard TCP dependably utilizes more than one of the four blockage 

control calculations, to be specific: moderate begin, clog shirking, quick retransmit and quick recuperation [4].  

 Research has been directed to provoke changes in accordance with the TCP design to think about the 

necessities of a remote area. There is an a lot of ways that have been proposed to lighten the effects of remote 

channel on TCP [5]. At the point when TCP was considered, certain coordinating computations were expected 

to control the movement stream and advance the framework execution. There are different variations of TCP 
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accessible. Those standard TCP variations to be specific Reno, New Reno, Tahoe, SACK , and vegas are 

examined in this paper. 

 

2.1.TCP Reno 

 TCP Reno is the most generally embraced Web TCP convention. It consolidates snappy rebuilding 

part. It recognizes early bundle misfortune. It sits tight for 3 duplicate of ACK (Affirmation) to retransmit. 

Moreover, it doesn't diminish the clog window too early. Higher information exchange limit utilize was found in 

the connection of various varieties in Reno [6, 7]. It's basically similar to Tahoe , yet with more components for 

distinguishing the lost bundles before. At the point when three copy ACKs are gotten by the TCP Reno sender, 

it retransmits one bundle and reductions its Moderate Begin Limit considerably. At that point it builds it for each 

got copied ACK. In the wake of getting an ACK for another information by the sender, it leaves the quick 

recuperation component. The TCP Reno quick recuperation component is upgraded for the misfortunes of one 

parcel from the information window, however it doesn't execute well in the event of different bundles 

misfortunes, where in this situation the retransmission clock terminates and causes the blockage evasion system 

to begin with a lower throughput. . Reno performs great when it is one parcel misfortune in a window of 

remarkable bundles. It employs four transmission phases: 

 Slow Start 

 Congestion Avoidance 

 Fast Retransmit 

 Fast Recovery. 

 
Figure-1.  TCP Reno 

SS-Slow Start, CA-Congestion Avoidance 

TO-Time Out, FT- Fast Retransmission, MD-Multiplicative Decrease 

 

2.2. TCP New Reno 

 TCP Reno was changed in accordance with compose new variation called TCP New Reno. This is the 

figuring with minor changes in TCP Reno [8]. NewReno has adjusted quick recuperation stage. NewReno 

remains in the quick recuperation stage until the point that all the extraordinary parcels are recognized 

effectively. Each ACK which recognizes a portion of the parcels in center of the window is known as 

Incomplete ACK. Reno leaves the quick recuperation on accepting an incomplete ACK while NewReno 

considers halfway ACK as a probability of further loss of bundles and continues remaining in the quick 

recuperation stage until a Full ACK comes. It doesn't sit tight for the check to time out for contacting off for 

retransmission. After every single transmitted parcel are recognized amid quick recuperation stage, TCP New 

Reno leaves the quick recuperation instrument. New Reno needs one round outing time (RTT) to detect the lost 

bundle. TCP New Reno can distinguish various parcel misfortunes and does not leave the quick recuperation 

stage until the point that every unacknowledged portion at the season of quick recuperation are recognized. 

Therefore, as in TCP Reno, it defeats decreasing the clog window measure on various occasions in the event of 

different parcel misfortunes. The staying three stages (moderate begin, clog shirking, and quick retransmit) are 

like TCP Reno. 

 

2.3. TCP TAHOE 

 Tahoe states that it is conceivable to identify clog even before RTO-Retransmission Clock times out. 

At whatever point collector gets an out of request portion, it sends a copy ACK promptly. Sender Tahoe process 

tallies the quantity of such copy ACKs. On getting 3 same copy ACKs, Tahoe thinks about a parcel misfortune 

and changes to moderate begin stage. This early retransmission is called quick retransmission. 
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Figure -2  TCP Tahoe 

SS-Slow Start, CA-Congestion Avoidance 

TO-Time Out, FT- Fast Retransmission 

 In the first version of TCP there was no congestion control mechanism. So after observing the 

congestion, Jacobson introduced several Congestion Control algorithms and this version is called TCP-Tahoe. 

The congestion control algorithms introduced in this version are: 

 Slow Start 

 Congestion Avoidance 

 Fast Retransmit 

 

2.4.TCP SACK 

 When an out of order data block is received by the receiver, it makes a hole in the buffer of the 

receiver. It leads the receiver to create for the packets received a duplicate ACK before the hole. It also contains 

the packet’s first and last sequence numbers that are delivered out of order. This data information is known as 

selective acknowledgments (SACKs). TCP SACK algorithm allows a TCP receiver to acknowledge out-of-order 

segments selectively rather than cumulatively by acknowledging the last correctly in order received segment. 

The receiver acknowledges packets received out of order and the sender then retransmits only the missing data 

segments instead of sending all unacknowledged segments. SACK also runs the fast recovery mechanism once 

every packet in the window during fast recovery mechanism is ACK. One important disadvantage of SACK is 

to have no selective acknowledgment option at the receiver. 

 

2.5. TCP-Vegas  

 Vegas is a proactive TCP variation, which distinguishes clog before blockage happens. TCP Vegas 

relies upon Reno. Vegas performs 40% to 70% superior to Reno in throughput and one half to one fifth of 

decrease in retransmission necessities. Vegas check the start of clog by watching the contrast between the 

normal rate and real rate. Vegas depends on five methods to enhance execution by expanding throughput and 

diminishing misleading retransmissions[9]. Thusly, it recognizes bottleneck before parcel misfortune occurs. It 

powers blockage avoiding instead of blocking distinguishing proof. It has similarly changed retransmission 

techniques. TCP Vegas records the most diminutive estimated RTT and records the available information 

exchange limit [10]. 

 

III. Related Works 
  It is important to lead the related study for comprehending fundamental and ability idea with respect to 

TCP variations and MANET routing protocols. In [11] author watched different MANET routing protocols 

under three TCP variations. They quantified consequences of different QoS parameters. Each of the routing 

protocol and TCP variations is found to have performed well as a rule. One of the variations known as the 

Selective Acknowledgment (SACK), it could alter for the most part well to the changing network sizes while the 

Reno performs most capable in assorted suitability circumstances.  

 The work in [12], authors explored the impacts of subscriber’s mean speed on the execution attributes 

of three TCP agents specifically TCP-New Reno, Westwood, and Cubic, in WiMAX arrange condition, under 

the states of related lossy connections, route failures, and network blockage. They noticed that TCP throughput 

diminishes altogether when node movement cases connection disappointments, because of TCP's helplessness to 

perceive the contrast between connection disappointment.  

 In this paper [13], authors have examined the execution of new protocol named RCP+ compare with 

variations of TCP in a hybrid network situation. Their outcomes demonstrated that RCP+ could altogether build 
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the productivity of congest-control-systems. The work of [14], to explore the execution of various transmission 

control protocols in MANET and wired systems. The least impact of portability has been evaluated on TCP 

Westwood that delivered lesser segments than TCP Vegas and SACK.  

 In [15] authors concentrated through broad simulation situations the execution attributes of various 

TCP agent under the states of related wireless blunders, asymmetric end-to-end abilities, and link congestion. 

Generally, their results demonstrated that Westwood and BIC offer the best performance over the rest TCP 

variations in all cases contemplated. In the paper [16] authors analyzed different TCP variants in the 

unidirectional and bidirectional networks on the Wi-Fi scenario. Authors analyzed various TCP variants [17]. 

Their motto was the attention around TCP sender side components under appropriate buffer management 

algorithm to deal with higher offered stack, irregular misfortunes, and retransmission timeouts. Table 1. is 

highlighting the significance of our work in relation to previous research work.  

   

Table 1 Summary of related work 
Publication 
 

TCP Variants 
 

QoS Parameters 
 

Network Type 
 

11 SACK, Reno, New Reno 

 

Delay, Throughput 

 

MANET 

 

12 New Reno, Westwood & Cubic 

 

Throughput, Delay, & PDR 

 

WiMAX 

 

13 Bay TCP, FULL TCP, TCP- 
Vegas, TCP- Linux, TCP Fack, 

TCP Sack, Fast TCP, TCP Reno, 

New Reno & RCP+ 
 

Throughput, Dropped Packet, 
Delay, PDR & NRL. 

 

Heterogeneous 
 

14 SACK, Vegas, Tahoe, Reno, New 

Reno & Westwood 

 

Good put, Fairness 

 

Hybrid Network 

 

15 New Reno, Vegas, Reno, 

Westwood & BIC 

 

Good put 

 

WiMAX 

 

16 TCP Tahoe, Vegas, Reno, New 
Reno & Sack 

 

Throughput & congestion window 
 

Wi-fi network 
 

17 New Reno, Westwood, & CUBIC 

 

Throughput, PDR, Delay & NRL 

 

WiMAX 

 

 

IV. Conclusion And Future Scope 
 These outcomes help in determining the better appropriate TCP variants and routing protocol which 

accomplish progressively strong and efficient MANET under different conditions. The research additionally 

looks at the exhibitions of the TCP variants. At the point when the speed of nodes increases the TCP sometimes 

shows good performance such as in the page response time for all the TCP variants. The TCP SACK 

outperforms other two TCP variants (namely reno and new reno)   in the terms of page response time and 

retransmission seeks in a MANET with high number of hubs. The working of TCP Reno is likewise striking for 

a medium or little sized network. When the effect of the mobility is detected over the TCP variants, TCP Reno 

usually delivers better performance compare to others. The survey  results also depict that the performance of 

TCP SACK is remarkable for higher mobility, especially in the terms of retransmission attempts.  TCP Reno 

could be better from system unpredictability as the quality perspective of QoS measurements in the MANET. 

Later on, we will equate TCP variations in the incorporated remote network in relation to different reactive and 

proactive routing protocols with numerous kinds of mobility models. 

 

References 
[1]. K. Leung and Victor O.K. Li, “Transmission Control Protocol (TCP) in wireless Networks: issues, approaches and challenges,” 

IEEE Communications Survey, Vol. 8 No. 4, pp. 64-79, 4th October 2006. 

[2]. Chowdhury, Kaushik R., Marco Di Felice, and Ian F. Akyildiz. "TCP CRAHN: A transport control protocol for cognitive radio ad 

hoc networks." IEEE Transactions on Mobile Computing 12, no. 4 (2013): 790-803. 
[3]. M. K. Afzal, A. U. Khan, A. Pescape, Y. B. Zikria, and S. Loreto, “SCTP vs. TCP Delay and Packet Loss,” IEEE International 

Multitopic Conference,.INMIC., pp. 1- 5, 2007.  
[4]. S. Henna, “A Throughput Analysis of TCP variants in Mobile Wireless Networks”, Third 

International Conference on Next Generation Mobile Applications, Services and Technologies, 2009.NGMAST '09, Vol. 3, pp. 

279-284, 2009. 
[5]. ABBASI, S., et al. "Performance Analysis of MANET Routing Protocols with UDP and TCP under VBR traffic." Sindh University 

Research Journal-SURJ (Science Series) 47.4 (2015). 

[6].  Domański, Adam, Joanna Domańska, Michele Pagano, and Tadeusz Czachórski. "The Fluid Flow Approximation of the TCP 
Vegas and Reno Congestion Control Mechanism." In International Symposium on Computer and Information Sciences, pp. 193-

200. Springer International Publishing, 2016. 



A Review on Tcp Variants with Mobile Ad Hoc Network… 

www.ijesi.org                                                         54 | Page 

[7]. Bisoy, Sukant Kishoro, and Prasant Kumar Pattnaik. "Fairness between TCP Reno and TCP Vegas in wired and wireless network." 

International Journal of Computational Systems Engineering 3, no. 1-2 (2017): 14-26. 

[8]. Cui, Yong, Lian Wang, Xin Wang, Yisen Wang, Fengyuan Ren, and Shutao Xia. "End-to-end coding for TCP." IEEE Network 30, 
no. 2 (2016): 68-73. 

[9]. K. Fall and S. Floyd, “Simulation-based comparisons of Tahoe, Reno, and SACK TCP”, in ACM Computer Communication 

Review, Vol 26, pp. 5-12, 1996. 
[10]. Abolfazli, E., and Vahid Shah-Mansouri. "Dynamic adjustment of queue levels in TCP Vegas-based networks." Electronics Letters 

52, no. 5 (2016): 361-363. 

[11]. Rao, Nageswara. "Functioning Estimation of Tcp Variants and Directing Etiquettes in Flexible Ad-Hoc Set of Connections." 
IJRCCT 4, no. 8 (2015): 609-619 

[12]. Dhaliwal, Gurvinder, Gagandeep Singh, and Sumit Kumar. "Enhancing Quality of Service over 802.16 Network Using Variants of 

TCP." 2015 
[13]. Goswami, Bhargavi H. "Experimental Based Performance Testing of Different TCP Protocol Variants in comparison of RCP+ over 

Hybrid Network Scenario." International Journal of Innovations & Advancement in Computer Science IJIACS ISSN (2014): 2347-

8616. 
[14]. Elmannai, Wafa, Abdul Razaque, and Khaled Elleithy. "Simulation based Study of TCP Variants in Hybrid Network." arXiv 

preprint arXiv:1410.5127 (2014). 

[15]. Tsiknas, Konstantinos, and George Stamatelos. "Comparative performance evaluation of TCP variants in WiMAX (and WLANs) 
network configurations." Journal of Computer Networks and Communications 2012 (2012).  

[16]. Chawhan, Manish Devendra, and Avichal R. Kapur. "Performance Evaluation of TCP Variants in Wi-Fi Network Using cross layer 

design protocol and Explicit Congestion Notification." International Journal of Wireless & Mobile Networks (IJWMN) Vol 3 
(2011): 112-124. 

[17]. Chhabra, A., MVEC, J.I., Dhiman, A. and Joshi, M., Performance Evaluation of Variants of TCP Based on Buffer Management 

over WiMAX. Ashish Chhabra et al , International Journal of Computer Science & Communication Networks,4 (5), 17-24, 2014. 
 

A.Thilaka" A Review on Tcp Variants with Mobile Ad Hoc Network" International Journal of 

Engineering Science Invention (IJESI), vol. 08, no. 01, 2019, pp 50-54 
 

 

 

 

 


