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ABSTRACT 

The need of QoS support for communications over satellite is providing primary 

importance for distributed multimedia applications. This is mainly factual for the return 

link which is often a restricted access due to the large set of end-users accessing a very 

limited uplink resource. To meet the requirement of the end user while managing the 

resources efficiently, DAMA (Demand assign multiple access) which is a classical 

technique that permits end user to request for interactive services such as text,  voice,image 

etc. But due to limited availability of resources the quality of transmission & reception 

degrades due to delay and loss of packet. The proposed scheme approach improves 

performance through  the buffer management scheme to reduce the delay. The delay in 

minimization is positive sign of better packet receiving in network. Also on applying the 

concept of RTS and CTS mechanism in satellite communication control the collision of 

data at destination end in network. It provides the efficient channel communication and 

maintains the channel capacity for every terminal. The proposed technique improves 

channel capacity utilization and QoS (Quality of Service) in network. The result of is 

compared with CRA, RBDC, VBDC. The implementation of this protocol provides better 

communication, reduces the loss of data and improves the receiving rate at the destination 

end in network. The performance of protocol is measured through performance metrics like 

PDR, Throughput and delay and packet loss.  
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INTRODUCTION 

A DVB-RCS network could be a satellite-based communications system that has 

interconnection between users and many nations agencies are exchanging real time 

applications supported many information sorts (e.g. text, voice, images, video etc…). There 

are two transmission ways, the forward Channel from a centralized hub position to the remote 

environment and a return Channel from the remote location to the central Hub [6]. 

 

The DVB-RCS system customary underwent final standardization by the 

Telecommunications Standards Institute in 2000. The quality concerns for a forward link 

supported a DVB/MPEG-2 formatting and a return link exploitation Multi-Frequency – Time 

Division Multiple Access (MF-TDMA) theme, permitting a two-way exchange of 
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knowledge. The DVB/MPEG-2 format carries up eight Mbps within the forward link and also 

the MF-TDMA theme permits up to 8 Mbps per carrier within the return direction. 

 

The network consists of a central earth station Hub station, one or additional satellites within 

the forward direction, a Satellite Interactive Terminal (SIT) at the remote location, and a 

satellite within the return direction. The users includes governments, small/medium-sized 

businesses, universities, hospitals and residential users. Forward traffic to the consumers at 

the remote stations (SITs) is multiplexed into a standard DVB/MPEG-2 broadcast stream at 

the Hub and broadcast through the satellite to the SITs. This broadcast stream is transmitted 

exploitation QPSK modulation and concatenated convolution and Reed-Solomon writing 

(providing a most forward rate of roughly eighty Mbps) in every electrical device used. The 

forward path of the system relies on the relevant ETSI/DVB standards that area unit shared 

with this direct-to-home (DTH) delivery of broadcast TV and radio. This makes these two 

services ideally fitted to pairing on a typical carrier. 

 

A return path from the individual user is provided from a Satellite Interactive Terminal (SIT) 

with fastened, tiny antenna (0.5 to 1.2m in Ka-band in Europe, for example) associated multi-

media laptop or digital Integrated Receiver Decoder (IRD) to an Interactive Server at a Hub 

Station employing a multiple-access theme. In a very Cable or SMATV setting, such a 

terminal provides a return path for a bunch of connected users. 

 

This return link might comprise the multiplexing of many parts (e.g. video, data, fax, and 

audio) that originate from the actual home or workplace. Similarly, within the DVB-RCS 

system the SIT acts as a router / electronic device for various traffic sources. The individual 

parts are routed via the Hub to their final destination. 

 

The SIT employs a scheduled MF-TDMA theme to access the network and participate in bi-

directional communications. MF-TDMA permits a bunch of SITs to speak with a hub 

employing a set of carrier frequencies, every of that is split into time-slots. The hub allocates 

to every active SIT a series of bursts; each outlined by a frequency, bandwidth, begin time 

and period. This collection of carrier frequencies and time-slots is said as a frame. Every 

time/frequency slot contains precisely one packet (the packet content being either parts of 

informatics packets or concatenated ATM cells). Frequency-agile SITs access a pattern of 

time/frequency slots at intervals these frames. Having established information of the MF-

TDMA structure via forward link tables, the SIT accesses the network employing a slotted 

acknowledgement burst. Thereafter, traffic capability is allotted dynamically, permitting the 

SIT to control in a very contention-less mode. 

A SIT will solely transmit once the SIT has forward channel reception. What is more the SIT 

should have synchronized itself to the forward link, logged in and are allotted capability (in 

terms of MF-TDMA slots).  

 

Another technology i.e  DAMA which is widely use in satellite communications, especially 

in VSAT systems. It is very effective in environments comprising multiple users each having 

a low to moderate usage profile. It is a technique used to assign a channel to end user that 

don't need to use it persistently. DAMA scheme alot communication channels based on 

requests issued by the user terminal to a network control system. When the circuit is no 

longer in use, the channels are then send back to the central pool for reassignment to the other 

users. 
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Channels are basically a pair of carrier frequencies (one for transmit and one for receive), but 

can be either fixed bandwidth resources such as timeslots in a TDMA burst plan or  

physical party line channels. Once a channel is alloted to a given pair of nodes, it is not 

available to other users in the network until they finish the exchange of information. It allows 

accessing of one channel (radio or baseband frequency, timeslot, etc.) by plenty of users 

sequentially at different times. By using DAMA technique the number of different nodes that 

can use a limited pool of circuits can be significantly increased at the expense of no longer 

being able to provide simultaneous access for all possible pair of nodes.  

LITERATURE SURVEY 

Improvement of  DVB-RCS2 to DVB-RCS was proposed by Ing.Cristina-Gabriela[1] 

specifies the features which are common to both systems, like the use of MF-TDMA 

transmission scheme for return link, the hub connectivity of "hub-spoke" type etc. 

Furthermore, they presented the improvement of DVB-RCS2 system to DVB-RCS system 

 

Digital Video Broadcast Return Channel Via Satellite (Dvb-Rcs) Hub For Satellite Based E-

Learning was proposed by 

N.G.Vasantha , et al. [2]  discusses  in-house designed and developed scale-down DVB-RCS 

hub along with the performance of the realized hub. This development is intended to support 

the Satellite Based e-Learning initiative in India. 

 

Analysis of the use of DVB-RCS Resource Assignment Mechanisms for Internet Traffic was 

established by Gustavo Chafla A, et al. [4] presents  simulation result of a satellite network 

based on the Digital Video Broadcast Standard for the outbound channel DVB-S and the 

return channel DVB-RCS for interactive satellite terminals called RCST. 

The numerical results of Dama Technique is presented by  

Borja Diamond, et al.  [6] which depicts  innovative implementation of the resource 

allocation mechanism demand assigned multiple access (DAMA) applied to satellite return 

channel assignment, that has support for dynamic allocation and quality-of-service.  

 

 Challenges and Synergistic advantages of DVB-S2 and DVB-RCS is shown by M. Coté et. 

al. [8] describes the combined use of DVB-S2 and DVB-RCS technologies, and 

complementary technologies like Ka band satellites, which is able to manufacture awfully 

low worth broadband delivery platform for every broadcast and interactive services.  

 

A method for optimal superframe design in the multi-frequency time division multiple access 

(MF-TDMA) return-link of a satellite multimedia interactive network called a digital video 

broadcasting return channel over satellite (DVB-RCS) sub-network is developed by Ki-Dong 

Lee and Yong-Hoon Cho, et al. [10]. 

 

To tackle the problem of Satellite RRM for Broadband Satellite systems using DVB-RCS 

where a fully adaptive physical layer is envisaged at Ka band frequencies Anbazhagan 

Aroumont, et al.  [11] proposes a technique of radio resources management.  

 

PROBLEM STATEMENT 

Satellite communication is essential part for the next generation network because real time 

video and audio data transmit through return channels, but satellite return channels are 

limited where numbers of terminals or devices compete for channel assignment by the 

satellite transponder. So generating of efficient channel assignment is a critical challenge to 
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improve the network performance. In this paper our aim  is to design a methodology for 

measuring the quality of service and enhancement of digital video broadcasting-return 

channel via satellite communication that provide collision as well as congestion free 

communication, where terminals compete the return channel assignment. Through this 

technique there is  increase in the network performance in all aspects of network. 

A. PROPOSED WORK 

Digital Video broadcasting are helpful for satellite based mostly home video broadcasting in 

everyday life, The Digital video broadcasting-return channel via satellite (DVB-RCS) carries 

on with constant definition of capability request procedures, that are outlined as follows: 

1) Continuous rate assignments (CRA): is rate capability that shall be provided fully 

whereas needed. 

 

2) Rate-based dynamic capability (RBDC): is rate capability that is requested dynamically 

by the RCST. RBDC capability shall be provided in response to express requests from the 

RCST to the NCC, such requests being absolute. 

 

3) Volume-based demand assignment (VBDC): is volume capability that is requested 

dynamically by the RCST. VBDC capability shall be provided in response to express requests 

from the RCST to the NCC, during this case such requests being cumulative. 

 

4) Absolute volume-based demand assignment (AVBDC): could be a variant of VBDC 

wherever VBDC capability shall be provided in response to express requests from the RCST 

to the NCC, however such requests being absolute. 

 

5) Free capability assignment (FCA): is volume capability that shall be allotted to RCSTs 

from capability which might be otherwise unused. 

 

All the above five mentioned technique are helpful for multiple channel assignment 

methodology and provide demand allotted multiple access. DAMA based mostly satellite 

communication uses one of the above technique for channel utilization mechanism, however 

previous related article conclude that absolutely quality of service not meet as user demand in 

some area VBDC are higher as compare to RBDC and the other way around, therefore here 

our aim is to strengthen the standard of service for DAMA based mostly satellite channel 

assignment with the assistance of delay detection methodology DAMA schemes 

neighbourhood element adopted in DVB and RCS customary to realize economical  resource 

management within the return link. NCC collects all the request from station and allocates 

channel based on priority as well as demand by station. The allocation method takes a time 

obsessed with the DAMA theme (CRA, RBDC, VBDC, hybrid CRA/VBDC, etc.), that is 

added to the propagation delay. NCC allots the required bandwidth to the station. 

In our proposed work, our aim is to reduce the propagation delay and to apply dynamic 

channel allocation for higher resource availability as well as bandwidth utilization of satellite 

communication. For that work in the beginning we have a tendency to minimize delay and 

calculate average accumulative delay for higher dynamic network, while  the node  connect 

to NCC through satellite. If other nodes too want to send data then in this case we apply  

CTS/RTS (Request to send/Clear to send) message which helps in channel assignment to the 

requested nodes. It gives persistent mechanism for query regarding channel assignment. The 

CTS/RTS are useful for collision minimization as well as congestion minimization. During 

this proposal we have a tendency to apply VBDC and RBDC demand assign technique and 

use CTS/RTS MAC layer mechanism for collision and congestion resolution that facilitate to 
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enhance the network service responsibility and increase the network QoS in the satellite 

communication. To increase the quality of services in satellite communication and 

minimizing the data drop we apply the queing mechanism in satellite and NCC. If the delay 

in the network increases then NCC provides less bandwidth to the nodes, because queue of 

the NCC and geosat increases. 

 

                          

                                                       
    

 

   
 

 

   

                            
 

  

B. Proposed Architecture 

Satellite communication system is split into three part that's broadcasting, receiving and 

satellite device. In the proposed architecture NCC provides the channel to all the terminals 

with the help of CTS/RTS mechanism within the MAC layer that resolves the collision and 

congestion problem. Because of queing technique in NCC and satellite which minimizes data 

drop in the network. 

 

C. PROPOSED ALGORITHM: 

In this section we describe about how the simulation structure collaboratively  work, for that 

the definition that are given. In our proposed algorithm initialized all the required parameter 

for the communication established mechanism such as terminals, channels, queue in NCC or 

gateway, VBDC, simulation expected result etc. during the second phase terminals requested 

to NCC for channel granting using RTS message. If the channel is available than it assign to 

demanded terminal for the communication otherwise wait for some periodic time and re-

request . After channel assignment nodes sends data via satellite to the gateway and many 

more intermediate nodes to the NCC and established communication link. 

    Initialize: 

Tk: Set of Terminals 

Ci: Set of Channels 

Qk: Queue in NCC and gateway 

Procedure: 

While Ti request for channel by RCSTi message do 

NCC check Ci availability 

If Ci == available then 

 Grant Ci to Ti 

Established communication from Satellite to Ti 

 VBDC(data, Qk, Tk, NCC) 

 Else if Ci != available then  

Ti wait and persist every t time for Ci availability  

  End if 

  End do 
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VBDC (data, Qk, Tk, NCC) 

If NCC accepts the request & grant Ci to Tk then  

 Send data to Tk 

 Utilized Qk of NCC or gatway 

 If (Qk == full) then 

 Qk = Qk + 1 

 Else 

Data send with previous bandwidth 

 End if 

 End if 

Output: Calculates   

                  

 

 

                   

 

 

               

 

 

                   

  

PDR= (Receives/ Send)*100   

Stop  

D. Simulation Parameters: 

The simulation parameters are mentioned in table 1 is considered for simulation of DVB-

RCS with DAMA terminal profile are CRA, RBDC, VBDC and enhanced VBDC with 

CTS/RTS mechanism that increases the QoS of the satellite communication.  The parameters 

are considered similar for all the DAMA mechanism because similar environment in all cases 

gives better justification for performance parameter. The work is done in NS-2 simulator 

version 2.31  all the terminal are fixed where uplink bandwidth use 2Mbps and down link 

bandwidth uses 10 Mpbs. 

Table 1 Simulation Parameters 

Parameters  Type 

Physical Medium  Wireless Satellite 

Uplink Bandwidth 2Mbps 

Down Link 

Bandwidth 

10Mbps 

Mac DAMA 

Queue Type Drop Tail/ Priority 

Queue 

Slot Uses 32 

Dama Terminal 

Profile 

CRA, RBDC, VBDC, 

Enhanced VBDC 

Simulation Time 100 seconds 
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Channel Sensing 

Mechanism 

CTS/RTS 

Agent Type TCP/UDP 

Terminal Fixed terminal 

 RESULT 

Different type of results is as following. 

 
1) PDR Analysis 
 The PDR performance comparison of four protocols is compared and is mention in this 
graph. The PDR performance of proposed buffer based RTS/CTS scheme  provides the 
better results. About 82% of data are successfully received in the  network.  The 
performance of RBDC is worst about only 45% of data are received at destination .   

 
2) TCP Congestion Window Analysis 

 In this graph the performance of four protocol of TCP-1 connection is compare in satellite 

communication. The number of packets receiving in proposed buffer based and RTS/CTS 

scheme is better due to minimization of collision and enhancement in buffer space. Rest of 

the three protocols received less than 8 packets up to end.   

 
 

 
3) UDP Packets Transmission Analysis 

The User Datagram Protocol (UDP) is one of the transport layer protocols that perform end to 

end communication in network. In this graph CRA sends up data about 18000 and rest of 

them protocols including proposed the sending is not more than 12000 packets. The number 
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of packets sending in network is not decided that the protocol performance at receiving end is 

better.   

 
4) UDP end Data Receiving Analysis 

The data packets receiving in network decides the performance of protocols. The better data 

packets receiving  shows the better performance of protocols, which is the proof of collision 

and congestion free communication in network.  In this graph the performance of proposed 

satellite communication protocol shows the highest receiving of data in network, about more 

than 6000 packets. And the rest of the protocol receives is less or equal to 3000 packets only. 

The performance of proposed protocol provides the highest packets receiving and improves 

the quality of srevices in satellite communication.  

 

 
5) UDP Data Packets Loss Analysis 

The data that is not received at destination is counted in the category of data loss in network 

and this data loss in network is due to many dropping reason like congestion, collision and 

many more. In this graph UDP packet loss is observe and identified that, the packet loss in 

network in proposed satellite communication buffer based and RTS/CTS scheme is lowest 

and rest of the performance is poor due to loss of  data in network. The highest packet loss is 

counted in CRA i.e approximately 16000 packets.  
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6) Total data Packets sending in Network 

In this graph the performance of packet sending from RCSTs  is measured and observe that 

the performance of proposed is highest after that the CRA performance is little bit less and 

rest of two is vey less than proposed. The better data sending is also being possible to 

receiving more amounts of data in network.    

 
 

7) Total Packets Receiving Analysis 
According to the availability of bandwidth of the transmitter sends data but receiving is the 

main concern to measure the performance of any protocol in network. In this graph proposed 

scheme shows that number of packet received is higher as compare to existing techniques.     
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8) Total Data Packets Dropping Analysis 

In this graph  packet  dropping is observed and identified that, the packet loss in network in 

proposed satellite communication buffer based and RTS/CTS scheme is lowest and for rest 

the  performance is poor due to loss of heavy data in network. The highest packet dropping is 

counted in CRA protocol i.e. approximately 16000 packets. 

 
 

9) PDR Analysis 
The PDR performance from the nodes to NCC for all four protocols shows the highest 

percentage value for proposed scheme. The proposed scheme provides the proper 

communication between the terminals and reduces the collision possibility in communication. 

The rest of the communication scheme shows the poor performance as compare to propose 

and  this  also shows the proper utilization of channel.  

 

 
 

10) End to End Delay Analysis  
 The end to end delay in network is most in CRA protocol i.e the delay of 4000 milliseconds. 

The delay of proposed technique shows the minimum delay in the network due to minimum 

loss of data and better data receiving in network that is approximately 2100 milliseconds.  
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CONCLUSION 

In the research paper Innovative dama algorithm for multimedia DVB-RCS by Borja de la 

Cuesta, Lorena Albiol, Javier M Aguiar, Carlos Baladrón, Belén Carro and Antonio Sánchez-

Esguevillas analyized that VBDC performs better than RBDC .The proposed  approach  used 

the concept of  RTS/CTS  mechanism to reduce the collision in network and also improves 

the size of buffer to improve the channel capacity and packet receiving. The proposed 

DAMA protocol performance shows better results as compare to existing protocols i.e CRA, 

VBDC, RBDC. The packet loss is reduced and the network throughput  improves and delay 

in network is minimized. The loss of data minimizes the delay in communication and 

because of this other terminals too can access channel for sending information. The 

proposed DAMA also improves the end to end performance of the system.  
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