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Abstract— A process on the local host, called a client, needs services 
from a process usually on the remote host, called a server. A transport 
layer protocol can either be connectionless or connection-oriented. In 
a connectionless service, the packets are sent from one party to 
another with no need for connection establishment or connection 
release. The packets are not numbered; they may be delayed or lost or 
may arrive out of sequence. In a connection-oriented service, a 
connection is first established between the sender and the receiver. 
Data are transferred.  At the end, the connection is released. TCP and 
SCTP are connection-oriented protocols while There is no 
acknowledgment in UDP, which is connectionless. TCP uses flow and 
error control mechanisms at the transport level. The main focus of 
congestion control and quality of service is data traffic. In congestion 
control we try to avoid traffic congestion. In quality of service, we try 
to create an appropriate environment for the traffic.  IEEE 802.11 is 
based on CSMA with Collision Avoidance (CSMA/CA) protocol, 
which can be seen as a combination of the CSMA and MACA 
(Multiple Access Collisions Avoidance) schemes. The term Contention 
Period is used in wireless networks supporting the IEEE 802.11 
standards. It defines a period of time during which nodes attempts to 
catch Wireless Medium for data transmission and for MAC-TDMA it 
is termed as time bound packet transmission. 802.11 MAC is having 
problems such as large delay, hidden terminal problems and 
complexity to routing.  This paper appraise the problem presents 
solution to the problem through new version of TCP and Mac TDMA 
by doing time bound packet transmission in slots. Contention 
implementation in different node nos. and slot sizes is a concoction of 
CSMA and TDMA in order to have better throughput, lesser delay and 
energy efficient usage. 
 
Index Terms- CSMA, TDMA, CSMA/CD, CSMA/CA, MAC, MAC-
TDMA & Slot time 

I. INTRODUCTION 
IEEE 802.11-2007, Revision of IEEE Std 802.11-1999 was 

approved on 08.03.2007 and published on 12 June 2007 by 
IEEE. This revision gives the IEEE 802.11 standard for wireless 
local area networks (WLANS) with all the amendments that have 
been published to date i.e.08.03.2007. The original standard was 
published in 1999 and reaffirmed in 2003. The 802.11 standard 
includes a basic Distributed Coordination Function (DCF)[1]. 
The DCF is the fundamental access method used to support 
asynchronous data transfer on the best effort basis. As specified 
in standards, the DCF must be supported by all the stations in a 
basic service set (BSS). The DCF is based on CSMA/CA.  

There are two techniques used for packet transmitting in 
DCF. The default one is a two-way handshaking mechanism, 
also called basic access method. The destination station transmits 
a positive acknowledgement (ACK) message to signal a 

successful packet transmission. The other optional mechanism is 
a four-way handshaking access method, which uses the request-
to-send/clear-to-send (RTS/CTS) technique to reserve the 
channel before data transmission. 

MAC protocol should be capable enough to tackle these 
kinds of issues. 

Synchronization: The design of MAC should take into 
account the requirements of time synchronization. 
Synchronization involves use of sources like bandwidth, power 
consumption efficiently. The control packets used for 
synchronization can result in collisions also. 

Throughput: The MAC protocol designed for wireless 
network should work to enhance the throughput of the system. 
By minimizing the occurrence of collisions, control overhead and 
maximizing the channel utilization can help in increasing the 
throughput of the system. 

Access Delay: The access delay is the average delay that any 
packet experiences during its transmission. The design of MAC 
protocol should be capable enough to minimize these delays. 

Energy Management: The energy is a major concern and 
probably the biggest challenge. Energy management is the 
process of managing the sources and consumers of energy in a 
node or in the network. It is a big challenge to shape energy 
discharging pattern of a node’s battery to enhance the battery life 
so as to find the routes using minimum energy. 

 
  

Fig 1 : CSMA/CA (IEEE 802.11) Protocol 

 

The 802.11 legacy MAC does not support the concept of 
differentiating frames with different priorities. Basically, the 
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DCF is supposed to provide a channel access with equal 
probabilities to all stations contending for the channel access in a 
distributed manner. However, equal access probabilities are not 
desirable among stations with different priority frames[49]. Thus 
the  several drawbacks of DCF are as follows:  

• DCF can only support best effort services, not any 
QOS guarantees. 

• In DCF, all the stations in one Basic Service Set 
(BSS) or all the flows in one station compete for the 
resources and channel with the same priorities. 

• There is no differentiation mechanism to guarantee 
bandwidth, packet delay and jitter for high priority 
stations or multimedia flows. 

• Throughput degradation and high delay are caused 
by the increasing time used for channel access 
contention. 

The emerging EDCF is designed to provide differentiated, 
distributed channel accesses for frames with 8 different priorities 
(from 0 to 7) by enhancing the DCF for real time traffic such as 
video, voice and Data. 

Congestion in a network may occur if the load on the 
network i.e.the number of packets sent to the network is greater 
than the capacity of the network—the number of packets a 
network can handle.  

Congestion in a network or internetwork occurs because 
routers and switches have queues-buffers that hold the packets 
before and after processing. 

 
Fig 2: Queue Management 

Congestion Control mechanisms and techniques are used to 
control the congestion and keep the load below the capacity.  

II. BACKGROUND 
Many Papers have been published relating to performance of 

wireless Lan based on Mac Protocol In which probability 
distribution of the MAC layer packet service time (i.e., the time 
interval between the time instant a packet starts for transmission 
and the time instant that the packet either is acknowledged for 
correct reception by the intended receiver or is dropped) has been 
characterized. Different types of traffic such as video, voice and 
data has been taken into account that means performance 
evaluation DCF vs. EDCF has been done. Papers are being there 
relating to better through put with less delay for MAC and 
TDMA but blending it for different node nos. and slot sizes  is a 
need of time in order to have better throughput, lesser delay and 
energy efficient usage. 

In general, we can divide congestion control mechanisms into 
two broad categories: open-loop congestion control 
(prevention) and closed-loop congestion control (removal). 

 
 

Network Performance ; Congestion control involves two 
factors that measure the performance of a network: delay and 
throughput. 

Delay: The minimum delay is composed of propagation 
delay and processing delay. We also need to add the waiting 
time in the queues (for all routers in the path) to the total delay. 
When a packet is delayed, the source, not receiving the 
acknowledgment, retransmits the packet, which makes the delay, 
and the congestion, worse. 

Throughput : We can define throughput in a network as the 
number of packets passing through the network in a unit of 
time. When the load exceeds the capacity, the queues become 
full and the routers have to discard some packets, it results in 
throughput declines sharply. 

Backpressure refers to a congestion control mechanism in 
which a congested node stops receiving data from the immediate 
upstream node or nodes. This may cause the upstream node or 
nodes to become congested, and they, in turn, reject data from 
their upstream nodes or nodes 

 

 
Fig 3: Back Pressure 

A choke packet is a packet sent by a node to the source to 
inform it of congestion. In backpressure, the warning is from one 
node to its upstream node,  and last reach the source station.  In 
the choke packet method, the warning is from the router, which 
has encountered congestion, to the source station directly using a 
source quench ICMP message. The intermediate nodes through 
which the packet has traveled are not warned. 

 
Fig 4: Packet Choking 

Implicit (Unspoken) Signaling : The source guesses that there 
is a congestion somewhere in the network from other symptoms. 
For example, when a source sends several packets and there is no 
acknowledgment for a while, one assumption is that the network 
is congested. Explicit (Clearly).Signaling : The node that 
experiences congestion can explicitly send a signal to the source 
or destination. The explicit signaling method, however, is 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 7, Issue 7, July 2017      670 
ISSN 2250-3153   

    www.ijsrp.org 

different from the choke packet method. In the choke packet 
method, a separate packet is used for this purpose; in the explicit 
signaling method, the signal is included in the packets that carry 
data. Backward Signaling A bit can be set in a packet moving in 
the direction opposite to the congestion. This bit can warn the 
source that there is congestion and that it needs to slow down to 
avoid the discarding of packets. Forward Signaling A bit can be 
set in a packet moving in the direction of the congestion. This bit 
can warn the destination that there is congestion. 

III. TOOLS & METHOD 
Network Simulator - NS2 is used to simulate the model in 

order to know the  way of increasing the throughput and reduce  
the delay time where different nodes at different slot time is 
tested. The general process of creating a simulation can be 
divided into several parts: 

1. Topology definition: to ease the creation of basic facilities 
and define their interrelationships, ns has a system of containers 
and helpers that facilitates this process. 

2. Model development: models are added to simulation in 
order to get results and analysis in the form of animation and 
graph therof. 

3. Node and link configuration: models set their default 
values , it is customized according to the need of the user as well 
as model. The statistics appears in trace file format.  

 
 
 

 
The Different Trace results formats used in NS2 are as follows : 

Table 1: Old legacy Trace-file 

 
NS2 provides two types of trace format for wireless Network, 

old wireless trace format and  new trace file format. One can use 
any of the layouts as per his/her requirement and parameters used 
in simulation. 

 

 

 

 

Table 2: Old Wireless Trace-Format 

 

Table 3: New wireless Trace Format 

 
CSMA/CA - A station willing to transmit senses the medium, 

if the medium is busy then it defers. If the medium is  free for a 
specified time (called DIFS, Distributed Inter Frame Space, in 
the standard) then the station is  allowed to transmit, the 
receiving station will check the CRC of the received packet and 
send an acknowledgment packet (ACK). Receipt of the 
acknowledgment will indicate the transmitter that no  collision 
occurred. If the sender does not receive the acknowledgment then 
it will retransmit the fragment until it gets acknowledged or 
thrown away after a given number of retransmissions.  

Setting the slot time to an optimum value is important. If slot 
time is having less value it would result in collision and if it is 
big value it would results in unnecessary delay and have to wait 
for an unnecessarily long period of time.  

Timing Relation: 

-- SIFSTime and SlotTime are fixed per PHY. 

SIFS=RxRFDelay+ RxPLCPDelay + MACProcessingDelay + 
RxTxTurnaroundTime. 

Slot Time is = CCATime + RxTxTurnaroundTime + 
AirPropagationTime + MACProcessingDelay. 

1.  2.  3.  4.  5.  6.  7.  8.  9.  10.  11.  12.  
Event  Time From  

Node 
To 
Node 

Pkt 
Type 

Pkt 
Size 

Flags Flg 
Id 

Src 
Addr 

Dst 
Addr 

Seq. 
No. 

Pkt 
id 

+ 0.2 0 1 Tcp 40 - 1 0.0 1.0 0 0 
- 0.2 0 1 Tcp 40 - 1 0.0 1.0 0 0 
r 0.210032 0 1 Tcp 40 - 1 0.0 1.0 0 0 
+ 0.210032 1 0 Ack 40 - 1 1.0 0.0 0 1 
- 0.210032 1 0 Ack 40 - 1 1.0 0.0 0 1 
r 0.220064 1 0 Ack 40 - 1 1.0 0.0 0 1 
+ 0.220064 0 1 Tcp 1040 - 1 0.0 1.0 1 2 
- 0.220064 0 1 Tcp 1040 - 1 0.0 1.0 1 2 
+ 0.220064 0 1 Tcp 1040 - 1 0.0 1.0 2 3 
- 0.220896 0 1 Tcp 1040 - 1 0.0 1.0 2 3 
r 0.230896 0 1 Tcp 1040 - 1 0.0 1.0 1 2 

 

1   s R  send, receive, drop, forwarding - s / r / D / 
f 
 

2   0.2 0.2 timestamp 
3   _0_ _0_ node ID for this node 
4   AGT RTR name of object type tracing or trace level 

(AGent Trace, Router Trace, MAC, and so 
on) 

5   --- --- reason for tracing 
6   1 1 packet identifier 
7   tcp Tcp packet type 
8   40 40 packet size 
9   [13a 1 0 800] [13a 1 0 800] 13a : expected time to send data in hexa 

1 : MAC destination address 
0 : MAC source address 
800 : type – ARP (0x806) / IP (0x800) 
 

1   ------- -------  

1   [0:0 1:0 32 
1] 

[0:0 1:0 32 
1] 

0 : source IP address 
0 : source port number 
1 : destination IP address in decimal 
(8.8.8 format – 36 implies 0.1.0) 
0 : destination port number 
32 : TTL 
1 : next hop address 
 

1   [00] [00] TCP sequence number 0 
TCP ack number 0 
 

1   0 0 ? 

1   0 0 ? 

 

s -t 2.556838879 -Hs 1 -Hd -2 -Ni 1 -Nx 426.02 -Ny 9.49 -Nz 0.00 -Ne 

-1.000000 -Nl AGT -Nw --- -Ma 0 -Md 0 -Ms 0 -Mt 0 -Is 1.0 -Id 2.0 -

It cbr -Il 512 -If 0 -Ii 0 -Iv 32 -Pn cbr -Pi 0 -Pf 0 -Po 2  

SFESTs 2.709814214 _1_ 0 [1 -> 2] 1(1) to 98 [1 |98 2 ] 
r -t 2.731668849 -Hs 2 -Hd 2 -Ni 2 -Nx 40.50 -Ny 47.72 -Nz 0.00 -Ne 

-1.000000 -Nl AGT -Nw --- -Ma 13a -Md 2 -Ms 62 -Mt 800 -Is 1.0 -Id 

2.0 -It cbr -Il 512 -If 0 -Ii 0 -Iv 31 -Pn cbr -Pi 0 -Pf 2 -Po 2  

d -t 2.866032021 -Hs 80 -Hd 1 -Ni 80 -Nx 242.86 -Ny 37.23 -Nz 0.00 -

Ne -1.000000 -Nl IFQ -Nw ARP -Ma 13a -Md 50 -Ms 50 -Mt 800 -Is 2.255 

-Id 1.255 -It DSR -Il 60 -If 0 -Ii 20 -Iv 252 -P dsr -Ph 4 -Pq 0 -Ps 

2 -Pp 1 -Pn 2 -Pl 4 -Pe 1->2 -Pw 0 -Pm 0 -Pc 0 -Pb 0->0  

 Fig 5: Simulation Through NS2 
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-- The PIFS and DIFS are derived by the following equations 

PIFS = SIFS Time + Slot Time 

DIFS = SIFS Time + 2 * Slot Time 

TCP Tahoe - This is the original version of TCP congestion 
control as implemented by Jacobson. Congestion detection 
mechanism is based on packet loss. Techniques used for 
congestion control: Slow Start, Congestion Avoidance, Fast 
Retransmit,   
TCP Reno , This is the most popular version of TCP congestion control 
mechanism today. Techniques used for congestion control: same as TCP 
Tahoe (Slow Start, Congestion Avoidance and Fast Retransmit), plus 
Fast Recovery. 

 

 

 

 

 

 

 

 

 

IV. RESULTS AND DISCUSSIONS 

Contention implementation  
The MAC protocol starts by listening on the channel, and if it is 
found to be idle, it sends the first packet in the transmit queue. If 
it is busy, as other node transmission or interference, the node 
waits the end of the current transmission and then starts the 
contention (wait a random amount of time).  
802.11 Mac is having problems such as large delay, hidden 
terminal problems and complexity to routing.  MAC TDMA 
solves these problems and does time bound packet transmission 
in slots. It provides valuable information for routing and 
congestion control.  
 

 

Fig 7 : MAC TDMA 

TDMA is not well suited for data networking applications, 
because it is very strict and inflexible. Mac Tdma is combination 
of TDMA and Mac. TDMA-based MAC protocols can avoid 
collisions, overhearing and idle listening and therefore energy 
efficient .Researches has shown that show that CSMA has better 
packet delay and throughput performances while static and 
dynamic TDMAs are more energy efficient. 

 

Fig 8  : Throughput at Mac Tdma 

In fig 3, throughput is calculated it shows that the maximum 
average throughput can be achieved by lesser nos. of nodes i.e. 
lesser nos. of nodes chances of high throughput. 

 

Fig 9 : 802.11 and Tdma Mac  

Fig 4 shows the comparison of Tdma Mac with normal mac, it 
has been found out that normal Mac provides the higher through 
put then Tdma mac. It is also found out that throughput is same 
at all the nodes at normal Mac. 

 

Fig 10 : Contention implementation (Throughput) in different 
node nos. and slot sizes 

Fig 6: Fast Recovery Mechanism 
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Fig 5 implements the contention taking different slot sizes with 
different nos. of nodes. Small slot sizes as well big one results in 
approximately the same conclusion that smaller the packets with 
less nos. of nodes that is 10 or 20 produces more throughput. 

 

Fig 11 : Contention implementation with delay 
Fig 6 implements the contention the same for knowing delay. 
Small slot sizes as well big one results in approximately the same 
conclusion that smaller the packets with less nos. of nodes results 
in least delay. It is very less delay at 10 nodes with 256 slot size. 
 

V. CONCLUSION AND FUTURE WORK 
It has been concluded that the maximum average throughput 

can be achieved by lesser nos. of nodes and when we compare it 
Tdma Mac with normal mac, it has been found out that normal 
Mac provides the higher throughput then Tdma mac. It is also 
found out that throughput is same at all the nodes at normal Mac. 
Even when we implement the contention taking different slot 
sizes with different nos. of nodes. Small slot sizes as well big one 
results in approximately the same conclusion that smaller the 
packets with less nos. of nodes that is 10 or 20 produces more 
throughput and same conclusion for delay that is smaller the 
packets with less nos. of nodes results in least delay. That means 
it one achieve  least delay at 10 nodes with 256 slot size. One can 
take this approach for proper planning of Network architecture. 

In future, modification in other parameters can be checked for 
better throughput with fair delay and less packet losses such as 
maximum and minimum of contention windows etc.  
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