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ABSTRACT: 

  The technology in wireless and mobile IP Network has undergone a great 

advancement in the recent years. The performance of TCP and UDP is not enough to the 

recent advancements in technologies. So, IETF has proposed SCTP which supports multi-

homing and multi-streaming techniques which increases the performance of the transmission 

of multimedia content. SCTP supports both reliable and unreliable transmission. SCTP has 

the ability to work with more than one IP addresses thus a session can remain active in 

network failures. This SCTP has the ability to support multiple network connections in a 

single end to end association that is the reason why SCTP can support any heterogeneous 

network seamlessly, transparently and continuously communication sessions 
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___________________________________________________________________________ 

I. INTRODUCTION 

 Due to heavy growth in availability of IP based wireless technologies access and 

heavy availability of mobile devices creating opportunities for multimedia data transfer .So 

the ability to support multiple network association in single connection is not possible by 

using TCP/UDP to distribute multimedia data SCTP protocol is used because it provides a 

special feature called “MULTI HOMING” i.e. to support multiple network connections in 

single end association is called multi-homing. 

The currently using TCP/UDP protocols are not good to meet new quality requirements. 

TCP/UDP cannot support multi-homing, multi-streaming and heartbeat mechanisms. While 

transferring the data packets there will be transmission errors for TCP.UDP is connectionless 

it cannot provide error control and flow control mechanisms. TCP even though is connection 

oriented, has other draw backs it is byte stream oriented, always delivers data in strict order  

it does not allow protocol parameters and does not support “multi-homing”. TCP and UDP 

are not message oriented protocols. 

There are different technologies like WIMAX, WIFI etc are used to transfer the 

multimedia content the protocols they use for this are TCP/UDP but due to the drawbacks of 

TCP/UDP we use SCTP. TCP/UDP is not efficient due to its real-time nature, video transport 

usually has stringent bandwidth, delay, and loss requirements. To overcome this we use 
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SCTP protocol. The main problem is the continuous transmission of video without delay is 

not being done in WIMAX and WIFI which can be solved in SCTP.    

SCTP (Stream Control Transmission Protocol) is Used to overcome the above 

mentioned drawbacks. SCTP mainly supports multi homing and multi streaming and flow 

control mechanisms which can solve maximum problems stated above. SCTP also supports a 

heartbeat mechanism which helps in reaching the correct destination in time without delay. 

SCTP provides both reliable and unreliable service which is called SCTP partial reliability 

(PR-SCTP). SCTP will be a good protocol selected for multimedia distribution over 

heterogeneous networks.       

II. TECHNIQUES 

The multimedia content can be distributed by using two techniques 

1. Single Path Transfer 

2. Concurrent Multi Path Transfer 

II-A. Single Path Transfer 

 In this technique each node chooses a single IP address as a primary destination 

address. If the primary destination address is unreachable SCTP chooses alternate path and 

transfers the multimedia data. 

II-B. Concurrent Multipath Transfer 

 In this technique SCTP uses its feature multi-homing to transfer multimedia content 

over multiple independent paths between source and destination. The paper analyses the 

effect on end user perceived quality of utilizing various concurrent multipath transfer 

mechanisms during SCTP-based video delivery. 

 

Fig.1 Processing steps to evaluate multimedia content distribution over wireless network 
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III. Steps to Evaluate Multimedia Data Performance  

There are three processing steps to evaluate the distributed multimedia data. They are: 

1. Pre-Processing 

2. SCTP based network Simulation 

3. Post-processing 

III-A. Pre Processing 

 In preprocessing stage the original video (.YUV format) is compressed into MPEG-4 

by using video encoder and then the MPEG-4 is sent to trace generator to generate trace files 

which includes information about each frame. 

III-B. SCTP Based Network Simulation 

 The trace file is delivered by an enhanced SCTP agent to support SCTP-based Single 

path transfer and a novel SCTP CMT agent for CMT. It maintains senders as well as receiver 

information i.e. packet size, packet type, packet id, sending time, receiving time. 

III-C. Post Processing:  

 The output trace files generated from network simulation and media files from pre-

processing stage all the metric like loss rate computation, delay measurement, packet loss, 

media and the video received is reconstructed into original video file (.YUV) 

IV. ALGORITHMS 

1. SCTP TIME-OUT RETRANSMISSION ALGORITHM 

2. SCTP FAST RETRANSMISSION ALGORITHM                                                                                                                                                                                                                           

IV-A. SCTP Time-Out Algorithm: 

 In the past, SCTP detected the wrong things inside the network, such as packet loss, 

network congestion, by using only the "timeout" mechanism. After sending a data packet, 

SCTP sets up its own timer particularly for the sent packet. The timer is usually set to the 

retransmission timeout period (RTO) which is determined by some other algorithms.  SCTP, 

then, automatically resets the timer of just received ACK packet and continuously waits for 

the other ACK packets. However, if SCTP does not get the desired ACK within RTO period, 

this will trigger SCTP to retransmit the packet whose timer is expired. In addition to 

retransmit the lost packet, SCTP starts slow-start again by reset cwnd to 1 and set sthresh to 

(old cwnd / 2) due to the congestion control algorithm. It was soon discovered that using only 

the timeout mechanism led to long periods of time (RTO period) in order to react to the 

wrong things happened inside the network. Therefore, a new mechanism called "fast 

retransmit" was added to SCTP.  
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IV-B. SCTP Fast-Retransmission Algorithm 

 Fast retransmit is a heuristic that sometimes triggers the retransmission of a dropped 

packet before the RTO period is up. It is worth to make things clear that fast retransmit does 

not supplant timeout mechanism. The timeout mechanism actives normally for a small 

window size, where packets in transit are not enough to cause fast retransmit. TCP can 

employ fast retransmit only in a large window size to enhance its performance and link 

utilization. The diagram below depicts how 3 duplicate ACKs lead to a fast retransmit. 

Assumptions: 

1. Only one packet in a window is dropped. In this diagram, it is Pkt5 

 2. TCP at the sending side implements fast retransmit algorithm. 

3. The retransmitted packet is completely received at the receiver 

 

Fig2. The figure below depicts how 3 duplicate ACKs lead to a fast retransmit 

ALGORITHM DESCRIPTION: 

  After detecting an out-of-order packet (Pkt6), the receiving side resends the last ACK 

packet which is ACK5.At this time, packets in transit are enough to trigger fast retransmit. 

Therefore, after receiving the third duplicate ACK5, TCP at the sending side retransmits 

Pkt5.Moreover, it resets cwnd to 1 and sets ssthresh to (old cwnd /2) = 6/2 = 3 due to the 

congestion control algorithm; then starts slow-start again. 

The diagram above portrays the situation where packets in a window are dropped 

 Assumptions: 

 1. Two packets in a window are dropped. In this diagram, they are Pkt7 and pkt9 
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 2. TCP at the sending side implements fast retransmit algorithm. 

 3. The retransmitted packet is completely received at the receiver 

 

Fig3. The diagram below portrays the situation where 2 packets in a window are dropped 

DESCRIPTION: 

 For Pkt7, fast retransmit can be triggered since the sending side receives 3 dup ACK7. 

However, from the diagram, retransmission of Pkt9 happens because Pkt9's RTO is expired - 

not fast retransmit. Why? It is shown obviously in the diagram that there are no enough 

packets in transit for triggering the 2nd fast retransmit 

V. MEAN OPINION SCORE (MOS): 

The Mean Opinion Score test has been used for decades in telephony networks to obtain the 

human users view of the quality of the network i.e. in multimedia (audio, video) especially 

when codec’s are used to compress the bandwidth requirement the mean opinion score 

provides a numerical indication of perceived quality from the user perspective after the 

compression or transmission.  

 

 

 

 

 

Table1. Mean Opinion Score 

These are the different ranges given by the user after listening or compressing the video if 

user gives 1 the video quality is bad or if user gives 5 the quality of video is good. 

 

MOS Quality Impairment 

5 Excellent Imperceptible 

4 Good Perceptible but not annoying 

3 Fair Slightly annoying 

2 Poor Annoying 

1 Bad Very annoying 
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RESULTS & DISCUSSION: 

  The efficient delivery of multimedia content like audio, video etc. over multihomed 

wireless networks is done efficiently by SCTP protocol because it supports multiple network 

connections and also it is reliable than TCP and UDP and even SCTP supports both reliable 

and unreliable transmissions. By using SCTP the multimedia content is distributed efficiently 

and also delivered efficiently. 

VI. CONCLUSION: 

 This SCTP has the ability to support multiple network connections in a single end to 

end association that is the reason why SCTP can support any heterogeneous network 

seamlessly, transparently and continuously communication sessions. To distribute the 

multimedia content SCTP was first developed for telephone signaling, SCTP gradually 

expanded into a general purpose transport layer protocol which has been standardized into 

RFC 2960. SCTP can provide reliable service and flow control mechanisms like TCP and 

also like UDP it can support unreliable transmission which is called partial reliability (PR-

SCTP). It can differentiate the level of reliability provided to messages. SCTP can provide 

multi-stream and multi-homing services for a single connection. It can transfer data like video 

transmission without delay and faster than TCP and other protocols. 
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