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Abstract—The sensors of Wireless Sensor Network 

(WSN) are mobile modes. These sensors consisting of a 

processing unit that consumes the energy of sensors battery. 

The main function of sensors is to monitor environmental 

variables. The Medium Access Control (MAC) sublayer of 

the mobile sensor data link layer roles the reduction of 

energy consumption. Implementation of energy-efficient 

MAC protocol which improves the sensor lifetime is the most 

challenge in WSN. MAC protocol in WSN uses the scheduler 

to check if the sensor needs to perform any data 

transmission. Contention based MAC protocols is one 

classification of WSN MAC techniques. The main concept of 

contention-based is to utilize the shared channel and adjust 

channel access to the topology changes. Mac802.11 and Smac 

protocols are contentions based MAC protocols. Mac802.11 

is used in wireless networks such as Mobile Ad hoc Network 

(MANET). Smac is commonly used in WSN. This paper 

discusses the principles of Mac802.11 and Smac protocols. 

Additionally, the paper discusses and compares the 

protocols' performance based on scalability parameters. The 

simulation analyzing is conducted through the NS-2 

simulator by considering the different number and density of 

nodes. Performances analysis is compared in terms of 

throughputs and packet delivery ratio in addition to 

delaying.  

Keywords—Mac Performance, Mac802.11 Protocol , Smac 

Protocol, Energy Consumption , Packet Delay. 

I. INTRODUCTION  

The basic idea of designing a Medium Access control 

(MAC) protocol is minimizing the energy and increasing 

the throughput. Minimizing collisions is the major factor 

of minimizing energy consumption especially in 

contention-based protocols. The collusion or accessing the 

shared media may reduce by a small code or changing 

frequency. This solution ensures how nodes access the 

shared channel for successful data transmission. The 

MAC protocols of WSN mainly can be divided into two 

categories: The first is scheduled based which organize a 

strict slot time by scheduling transmit and listen periods 

for nodes. The second category is contention-based which 

has relaxed time synchronization and can adjust to the 

dynamic topology changes. Smac is a common MAC of 

the contention-based protocols. Smac[1] is implemented 

based on the idea of Mac802.11[2]. In this paper, we 

compare both MAC protocols Mac802.11 and Smac. The 

contribute of this paper that it helps in designing a well-

defined MAC protocol for WSN. Therefore, first, we have 

to study and analyze the communication behavior to 

transmit sensed data in WSN. Then we have to minimize 

the sources of energy loss in the MAC sublayer. 

Especially the sources which caused by accessing a shared 

channel. Commonly reasons for energy consumption in 

WSN are Packet collision, Overhearing, Control 

overhead, and Idle listening. Then we have to ensure the 

attributes of a MAC protocol such as the efficiency of 

energy savings, increasing throughput of the network. 

Also the scalability and preventing or minimizing a 

collision. This paper structure is organized as follows: 

Section II demonstrates the related work of the topic. 

Section III explains the designing idea of the Mac802.11 

protocol and it shows working principles.  Section IV 

demonstrates the principles of Smac with its concept. 

Section V describes the performance metrics used in the 

comparison. Section VI shows the simulation and scenario 

parameters. Section VII explains the analysis of 

simulation traces based on the NS2 simulator. Finally, the 

conclusion and future work are outlined in section VIII. 

II. RELATED WORK 

Wireless Sensor Network has several solutions for 

accessing the shared channel. Common solutions such as 

TDMA (Time Division Multiple Access) or by 

considering the frequency instead of time domain by 

FDMA (Frequency Division Multiple Access). The 

reason behind this solution is that scheduled based 

protocols are much efficient in comparison with 

contention-based but general scheduling based suffering 

from low throughput and high delay [3]. One common 

approach that can be applied for energy saving in WSN 

is using additional radio for sleep and waking up modes 

of a sensor named as wake-up radio. It runs on different 

frequency bands than that one in which data channels are 

used. It’s a very basic approach to energy saving [4].  

MAC protocols are classified into two common 

modules: Time Division Protocols and Collision 

Protocols [5]. Time Division Protocols are performed 

better regarding preventing the overhearing problem, It 

tries to overcome the collision problem by slotted the 

channel between the number of sensors in one time slots. 

When the sensors are in a shared range of a channel and 

transmitting simultaneously, data collision is probable. 

This is protected by Sleep and Wake-up modes 

phenomena applied in Collision protocols.  Another 

approach called LO-MAC (Low Overhead MAC) is 

suggested by authors of the paper [6], where depending 

on the previous sleep and data time the next scheduled 

slot (schedule slot is derived using hysterical sleep and 

data time) is determined. It’s similar behavior of 
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common S-MAC protocol for WSN. The authors of the 

paper[7] study the impact of sleep mode in Smac 

protocol, they quantify the impact of sleep period on 

Smac protocol efficiency among deep analysis and 

simulation scenarios. Numerical results show that there 

is a tradeoff between sensor energy consumption and 

packet average delay in sensor MAC protocols. The 

authors of the study[8]  deeply analyze and investigate 

the reliability of the Mac 802.11 MAC protocol in 

mobile WSN. This study uses a simulation experiment 

through Network Simulator NS-3. The study results 

demonstrate that the sensor energy consumption, latency 

and packet delivery function performance of Mac802.11 

in the WSN environment.  The authors of the paper [9] 

comprise some of the techniques modified by Smac 

protocol which enhances network throughput and 

minimizes packets lost ratio. Moreover, it improves the 

packet delivery ratio in comparison to the Mac802.11 

protocol. The simulation comparison of this paper was 

between Mac802.11 and Smac protocols. The paper [10] 

describes working principles and shows the limitations 

of both protocols of Mac802.11 and Smac. The authors 

discuss protocols of energy saving by using a simulation 

of NS-2. This simulation is based on a different number 

of sensors to compare the metric of throughputs of 

Mac802.11 and Smac.  This paper [11] targets on 

simulating of the energy consumption of Smac and 

Mac802.11. The work analyzing the outcome of 

Mac802.11 and Smac protocol for the MAC layer in 

WSN. Smac minimizes energy wastage by allocating 

bandwidth inefficient way and preventing causes of 

collusion. Based on the simulation, the paper shows that 

Smac is energy saving when compared with Mac802.11. 

The performance tested using the NS-2.35 simulator. 

The work mainly representing the graphs for energy 

weights with considering throughput, latency and packet 

delivery function. The paper[12] suggests WSN using a 

dynamic spectrum reservation technique. The authors 

have simulated and designed a TDMA protocol known 

as Smac. This protocol allows accessing multiple 

channels at once. The single-channel MAC suffers from 

the multi-channel problem of the hidden terminal. The 

suggested Smac eliminates this problem by allowing 

other users to sense and use the bandwidth which is left 

free by other users. The comparison is conducted 

between Mac802.11 and the suggested Smac. The 

numerical results of the simulation demonstrate that the 

suggested Smac is energy-saving and has high 

throughput. The simulation is run using NS2 simulator. 

III. MAC802.11 (IEEE 802.11) 

The Mac802.11 is considered as contention-based MAC 

protocol. Mac802.11 uses carrier sensing and randomized 

back-offs to solve the problem of collisions in a shared 

channel. TheMac802.11 protocol uses a four-way 

handshaking of data transmission. The Mac802.11 

protocol has two operation modes which are DCF & PCF. 

The Point Coordinate Function (PDF) used in 

Infrastructure mode when there is an access point with 

stations. The Distributed Coordinate Function (DCF) 

mode which considered as infrastructures as Ad hoc 

(MANET). This mode works as a peer to peer behavior 

without a master device or access point. DCF has two 

shared channel access mechanisms for packet 

transmissions. The first called primary access mechanism 

and the second is the RTS/CTS reservation mechanism. 

The RTS/CTS mechanism uses two frames of RTS and 

CTS frames which provide an optional collision reduction 

approach for reserving the shared media. The Request to 

Send (RTS) frame sent by the station as the first step in a 

two-way handshake. RTS/CTS control frames are 

required before sending data to the destination. Clear to 

Send (CTS) frame used by the destination station as a 

response to an RTS frame sent by the data source. CTS 

frame gives allowance for the source terminal to send a 

data frame. The CTS frame provides a collision 

prevention mechanism by determining the time value. 

During this time all neighbors' stations stop transmission 

while the requesting station transmits its data. Finally, the 

Acknowledgement (ACK) frame used by the station after 

receiving a data frame. The destination station will send 

an ACK frame to the source station if no errors are found. 

If the source station doesn't hear an ACK frame within a 

specific time, the source station will resend the data frame 

again. Regarding the basic access mechanism first, apply 

carrier sensing mode and then virtual carrier sensing 

mechanisms. In the first mode of carrier sense, if the 

channel is in idle state, the source node transmits the data 

frame through the shared channel. When the channel is in 

a busy state, the source node waits until the channel 

becomes idle again. The receiver node sends an ACK 

(acknowledgment) frame when the data frame received by 

the destination station. When a collision occurs, source 

nodes wait a random time based on the backoff algorithm 

and try again and again till the data frame sent 

successfully. In other modes of virtual carrier sensing, any 

sensor station, before station transmitting a DATA frame, 

the station senses the shared channel for the duration of 

time. This time described the Distributed Inter-frame 

Space (DIFS) to check if the media is idle. If the link is 

founded free, the source node starts the transmission of its 

DATA frame. All neighbors' nodes which hear the 

transmission of the DATA frame will configure their 

Network Allocation Vector (NAV) to the duration of the 

transmission, as defined in the Duration/ID field of the 

current transmitted DATA frame. When a successful 

DATA frame received by destination station, the data 

destination station waits the duration of time called a SIFS 

interval following the DATA frame, and later the 

collected data station forwards an ACK frame returned to 

the origin station. This ACK frame indicating the 

successful reception of the DATA frame. The channel is 

considered to be busy if either the virtual carrier sensing 

indicates. In that case, the station enters into a waiting 

period. The RTS/CTS channel access method uses a four-

way handshake to increase channel utilization. The four-

way handshake of RTS/CTS removes any DATA jams 

that might occur due to the hidden terminal problem. 
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IV. SMAC (SENSOR MAC) 

After Sensor Smac is implemented for the wireless 
sensor environment In 2002,  This MAC protocol is a 
contention-based protocol with deploying low-duty-
cycle mode. Additionally, Smac is a modified version 
of the Mac802.11 protocol. When most of the sensor 
nodes are in an idle mode and there are no sensing 
data. The transmission rate will be very low. 
Moreover, energy consumption and delay are 
increased. The efficient method for reducing energy 
wastage of Smac. The protocol achieves this by make 
each sensor follow a frame of operation consist of two 
modes. These modes are listening and sleep of the 
duty cycle. Normally, the frame duration is fixed for 
all nodes. Smac minimizes the listen or active time by 
forcing the node to go into sleep mode. After the 
sleeping period is finished, each sensor wakes up for 
listening or active mode to detect if any other sensor 
wants to send data to it. For regulating the interval of 
listening time, Smac has a controllable duty cycle, 
which its value is the ratio of the listen time to the 
period length. The user can modify the duty cycle 
ratio from 1% to 100% to control the interval of 
sensor sleep mode. For selecting and managing the 
plan, each sensor builds a record table that records the 
plans of all its connected neighbors. Before starting 
the running duty cycle each sensor node needs to 
select a schedule and broadcast it to its neighboring 
sensors The duty cycle scheme needs synchronization 
among neighboring sensors. Additionally, the long 
listen interval can lead to large clock drift, therefore, 
sensors need to periodically update each other’s 
schedules. Long updating timers can be achieved by 
sending a short SYNC packet. This SYN container 
includes the location of the sender and when its 
coming sleep. Receivers adjust their timers directly 
after they read the SYNC packet. A sensor will sleep 
when the timer is started. If many neighbors want to 
send to a sensor node, they must be content for the 
shared channel when the sensor node is listening. The 
contention rule is the same as that applied by 
Mac802.11 . Mac802.11 will use RTS (Request To 
Send) and the response of CTS (Clear To Send) 
packets. The sensor node that first sends out the RTS 
control packet access the medium, then the receiver 
will reply with a CTS packet , After that the origin 
can forward DATA to the specific receiver. When a 
sensor receives an RTS collision indication, the 
sensor goes to sleep mode until the next wake up 
period coming. When a sensor node sends out the 
RTS  control packet successfully, it does not return to 
sleep mode until the transmitted DATA is 
acknowledged by the receiver.  For minimizing the 
collision and overhearing Smac protocol adopts the 
RTS/CTS control mechanism to address the hidden 
terminal problem by deploying virtual carrier sensing 
for collision prevention. In the virtual carrier sensing 
technique, there is an interval field in each transmitted 
packet which indicates how long the remaining 
transmission duration, if a sensor node receives a 
packet that is destined to another sensor node, it 
directly knows how long it has to keep without any 
transmission. The sensor node memorizes this value 
in a variable termed the network allocation vector 
(NAV) and starts a timer for NAV. The sensor node 

decrements the NAV timer until it goes to zero. If the 
NAV is not zero; a sensor node considers that the 
channel is busy. Therefore, the sensor node doesn’t 
transmit DATA.. 

V. PERFORMANCES ANALYSIS 

Deep investigation and analysis to compare Smac with 
Mac802.11  protocols is conducted. This study is based on 
scalability issues. The quantitative performance metrics are 
conducted to evaluate the efficiency of the simulated 
protocols. For all used metrics, the average of multiple 
simulated experiments is calculated. The set of 
performance metrics for comparing the two MAC 
protocols is related to scalability effect parameters. Each of 
these different metrics variables can be described as 
follows.. 

A. Energy Efficiency  

  The main and only energy source of the sensor 
node is its unchangeable battery. Moreover, it is cost-
effective to replace the sensor node rather than 
replacing its battery. Energy consumption of the 
sensor node is calculated based on the remaining 
sensor battery energy subtracted from the Initial 
sensor battery energy. The efficiency of the best MAC 
protocol in sending the packets through the network 
depends on minimizing energy consumption. As the 
value of energy consumption is low as the protocol 
gives better performance. Energy efficiency can be 
improved by reducing energy wastage sources such as 
collision, overhearing, and idle listening. The energy 
consumption represented as the amount of dissipated 
energy of all the sensors in the whole network, where 
the used energy of a single sensor node is the whole of 
the energy dissipated for communication. Sensor 
communications with other sensors related to 
transmitting, receive packets and idle listening. The 
complete energy loss by all sensors is comparable to 
the multiplayer of whole packets sent in the network 
with energy of a single transmitted packet consumed 
energy. 

B. . Delay 

The delay considered as performance metric 
which is used to measure the quality of services (QoS) 
of the data packet. The end-to-end delay shows the 
average time spent among sending the packet between 
a source and destination. The packet when transmitted 
by the origin, and the receive time for a successfully 
given message at the target. Measuring this time 
which considers the buffering at the node and the 
propagation delay of the shared media. The average 
message delay is considered as the average time 
between the start of generating data and its appearance 
at a target. Hence, the delay measures time quality for 
the individual message successfully delivered through 
the network. This time delay considered as the 
summation of several smaller time delays in the 
network, including all sender, link and receiver 
delays. This delays caused by buffering, queuing, 
retransmission delays at MAC, propagation, and 
transmission delay time. The average End-to-end 
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delay of data packets impacts the application quality 
especially if the application in real-time  mode.. 

C. Packet Delivery Ratio (PDR) 

This performance metric measures the rate of the total 
amount of packets collected successfully at the targets 

versus the total amount of packets generated by the 

origin. The packet delivery rate metric confirms the 
portion of the total amount of collected packets by 

targets to the whole number of data packets created by 
the origins. This metric demonstrates how a protocol 

successfully delivers packets from the packet originator 
to its destination. A high packet delivery ratio indicates 

that the protocol has the best  performance.. 

D. Throughput 

The metric of throughput is computed based on that the 

average rate of message delivery through a network link. 

The throughput is measured based on the unit of bits per 
second (bps). Better throughput of a link can be achieved 

if the receiver nodes collect more data. We calculate the 
throughout, using the traffic received at the MAC 

sublayer. Generally, the average throughput as a network 
performance metric is the average of the data packets 

received to the simulation time. The average throughput 

measures the effectiveness and efficiency of the MAC 
protocol in receiving packets at the destination.  

VI. SIMULATION SETTINGS 

The evaluation of the comparison between Smac and 

Mac802.11 conducted using Network Simulator NS-2.35 

[13]. We run NS2 under VMware of Ubuntu 14.04.02 

LTS, RAM size used– 4.0 GB, OS Type – 32 bit and the 

simulator package is ns-allinone-2.35. For simulation, a 

TCL script has been created for simulating considered 

scenarios and topology. Table 1 shows all the parameters 

and configured values used in the created TCL file. After 

running the script file, a trace file generated in the form of 

the report file. We analyzed the trace files by using a tool 

of AWK program. The results are analyzed and the graph 

of different metrics is plotted. A different network size 

comprising of 20,25 and 30 nodes has been simulated: 

Traffic source sending the 512-byte data packets to CBR 

traffic sink. All nodes in the network installed with a 

limited battery as an energy source of 1000 Joules. Thus 

initially whole network energy contains N*10 where N is 

the number of sensor nodes in each scenario. For routing 

decision, we deploy the AODV routing protocol and for 

propagation two ray ground propagation models used here. 

As we measure the energy, therefore, to compute the 

remaining energy we use Energy and Radio Model[14]. 

The Duty Cycle for Smac is configured as the default value 

of 10%. Table 1 shows all parameters and values used in 

our evaluation and comparison experimentation and 

simulation.  

TABLE I.  PARAMETERS AND THEIR VALUES 

Parameter  Value 

Channel  Wireless Channel  

Radio Propagation  Two Ray Ground  

Network Interface  Wireless Phy  

MAC  Protocol 802.11 & S-MAC  

Interface Queue  Drop Tail/Pri Queue  

Antenna  Omni Antenna  

Area of Sensing (m)  1186*600  

Number of nodes  20 , 25 and 30  

Initial Energy ( Joule)  1000 

Routing Protocol  AODV  

Simulation Duration  ( Sec )  140  

Idle Power  1j  

Rx Power  2j  

Tx Power  3j  

S-MAC duty cycle  10 %  

Traffic Source  CBR/UDP 

IFQ  50  

Packet Size  512 kb  

 

VII. SIMULATION RESULT 

We compare Smac and Mac802.11 protocols 
based on the performance metrics mentioned above. 
Generally, Mac802.11 consumes much energy 
because it does not use sleep mode. Smac using ‘Duty 
Cycles’ and therefore it consumes less energy when 
compared with Mac802.11. Though Smac reduces 
energy wastage this saving leads to decreased 
throughput. Basically, when scenario deploying 
Mac802.11 protocol, sensor nodes are continuously 
listening to the shared channel even when the sensor 
node does not perform any data activity and stays in 
listen or idle state. But Smac swapping between 
listening and sleep modes based on the Duty Cycle 
value. This means when the sensor node does not 
perform any data activity such as sending or receiving 
data. Then the node moves to sleep mode and 
therefore, it saves energy by preventing idle listening.   
When we run our simulation using the NS2 simulator, 
we found that the Smac scenario needs a time of 
around 50 seconds until the Smac finishes its 
synchronization. For this reason, we make the 
simulation time 140 seconds for both Smac and 
Mac802.11 scenarios. Thus, the synchronization 
process occupies the link bandwidth for it during data 
transmission.  Based on the contention window of 
Smac and Scalability function as a number of the 
nodes. Few nodes will take part in a shared channel 
when the number of the nodes increased, thus 
throughput will be degraded. Energy consumption is a 
major performance metric that expresses the amount 
of energy spent on the data packets delivered by each 
sensor in the network. Figure 1 shows the energy 
consumed by sensors when applying both MAC 
protocols. The scalability changed depending on the 
number of sensors simulated in the scenario. We can 
easily observe from Figure 1 that Mac802.11 
consumes much energy when compared with Smac. 
This is because when applying Mac802.11 the radio 
interface is always stays with the active state. 
Therefore, the lifetime of sensors in the network is 
short when comparing with Smac. Clearly, Smac 
protocol achieves energy saving by switching the 
radio interface between SLEEP and ACTIVE mode 
periodically. This switching of two modes leads to 
energy savings which providing longer sensors life. 
Generally, the remaining energy in the whole sensors 
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is higher and the energy consumption is lower when 
deploying Smac.. 

 
Fig. 1. Energy Consumption. 

Consuming energy leads to sensors switch off when 

battery empty by using Mac802.11 . We recognize from 

Figure 1 that the energy loss can be influenced by the 

scalability and density which are parties of the amount of 

sensors in the system. We present an energy performance 

standard in which sensor density changes between system 

size and traffic quantity of the sensor in a simulated space. 

This gives simulated sensors to send and receive packets to 

minimize their energy wastage. All sensors have the 

equivalent energy pattern that makes the different 

scenarios have a fixed energy supply. All scenarios have 

equal energy levels of different states of send, receive and 

idle. The whole network energy for different scenarios is 

an equal number of sensors multiplayer of the initial 

energy for the sensor node. With this energy value, all 

sensors have a limited battery. Moreover, sensors radio 

interfaces can be enabled permanently when deploying 

Mac802.11 or partially when deploying Smac. We use a 

simplistic energy pattern which reflects energy 

consumption for the communication forms of idle, 

receiving, sending, and sleeping, all for distributed 

wireless sensor networks. Figure 1 shows the energy 

consumption for all sensors and for every scenario over 

simulation time. We plot the results for the average energy 

of sensors after the compellation of the simulation period. 

All sensors run the AODV router with a default interface 

broadcast area of 250 meters. We compute the residual 

energy of all sensors using the AWK script file. Figure 1 

demonstrates the energy average value in the three 

different scenarios of 20, 25 and 30 sensor nodes. As we 

can observe from the graph, Mac802.11 at a scenario of 20 

sensor nodes the energy consumption increases by 300% 

when compared with Smac energy consumption. This is 

because Smac deploys the duty cycle of 10 %. This means 

that a sensor listing for approximately 100 ms of 1 second 

duration period. Regarding the experiment of 30 nodes (N 

= 30), we can note that the increase of energy consumption 

is about 10 % when compared with the experiment of 20 

sensor nodes (N = 20). This is because the node density 

increased Therefore, the collision is increased which leads 

to more energy consumption. 

 

Fig. 2. Delay. 

Furthermore, we can have a look at Smac of the scenario 

with 20 sensor nodes (N = 20), which shows a minimum 

energy wastage concerning the x-axis of different node 

density, this meaning that the experiment of N = 20 has a 

minimum energy consumption compared with other Smac 

scenarios. This caused by the low density and the low 

number of sensor nodes end-to-end delay metric is 

important for certain applications such as real-time 

applications. The average end to end delay calculated by 

the average between a sum of every data packet delay to 

the number of packets delivered. Figure 2 illustrates the 

delay for Mac802.11 and comparatively with Smac 

protocol.  Figure 2 shows the average end-to-end delay 

metric which used as a performance metric for 

comparison. Delay is the summation of buffering, queue 

and cannel delay. Figure 2 shows that Mac802.11 has a 

low delay when compared with the delay caused by Smac 

protocol. As we observe from Figure 2 the delay of 

delivered packets using Mac802.11 changes from about 20 

ms to 120 ms. The delay changes based on the number of 

sensors simulated in different scenarios. Where when the 

number of nodes increased the number of traffic sources 

also increased. This leading to congestion will be increased 

because the number of the queue in the sensors buffers is 

fixed at 50 packers. The packet delay is low when using 

Mac802.11 with comparison by using Smac using a 10 % 

duty cycle with a range of about 100% to 300% with the 

different numbers of sensors. This reduction of delay 

leading by Mac802.11 comes from its behavior of using 

idle listening of duty cycle 100 % . Mac802.11 does not 

support sleep mode, therefore it is faster than Smac. But 

the disadvantage of idle listening of 100 % duty cycle that 

consumes much energy as described in Figure1.  
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Fig. 3. Packet Delivery Ratio. 

Packet Delivery Ratio(PDR) considered as the MAC 
performance metric. PDR represents the overall successful 
delivered packets from all created packets in the network. 
PDR for Smac is lower than Mac 802.11 as Figure 3 
demonstrates. The node density of each scenario is shown 
in Table I and Figure 3 with the different number of sensor 
nodes. From Figure 3 the delivery rate of Mac802.11 is 
more beneficial than the delivery rate of Smac with the 
duty cycle of 10%. Figure 3 shows that the delivery rate of 
Smac with the preset duty cycle is closer to the PDR of 
Mac802.11 protocol, especially at the scenario of 20 sensor 
nodes the Mac802.11 is better than Smac protocol with 1% 
. Additionally, at other node density scenarios of 25 and 30 
sensor nodes, the delivery ratio of Smac is equal to the 
Mac802.11 PDR values. The great delivery rate of 
Mac802.11 can also be observed in all concerned 
scalability values of different nodes, this is because all 
scenarios apply the AODV routing protocol. We can 
observe from Figure 3 that the biggest difference in PDR 
between Mac802.11 and Smac at a density of 25 sensor 
nodes. Mac802.11 is better than the Smac protocol of 
around 20%. Throughput is a quality metric that expresses 
the total of data packets delivered to the target through the 
simulation time. Figure 4 shows that Mac802.11 performs 
better throughput when compared with Smac. We 
investigate the impact of scalability parameters on the 
throughput of both Smac and Mac802.11 protocols. We 
analyzed the throughput with the effect of the number of 
sensor nodes. Figure 4 presents the protocols' throughputs 
as a role of the amount of sensor nodes for the same packet 
capacity of 512 bytes. In the scenario of a small bode 
density of 20 sensors Mac802.11 (200 kbps)has throughput 
ten times of Smac throughput (20 kbps). However, 
Mac802.11 achieved gain based on its behavior of 100% 
duty cycle where Smac has 10%. With this parameter, 
Smac provides a smaller throughput without considering of 
the node quantity. On the other hand, Mac802.11 will 
consume more sources in words of storage and energy in 
all of the different node density. For example, Mac802.11 
will give a better throughput than Smac when the number 
of sensor nodes 25. As a result, Mac802.11 achieves better 
throughput than Smac especially when we change the 
traffic rate by changing the number of sensors in each 
scenario. The main reasons for this are that Smac utilizes 
fixed contention ratio in all scenarios. 

 

Fig. 4. Throughput. 

VIII. CONCLUSION 

A wireless sensor network consists of many sensors 
that may grow with using smart devices. These devices 
used in the daily life of people to monitor the environment 
or track objects. But most commonly used sensor devices 
have limited energy resources. Therefore, this paper 
focuses on the comparative evaluation of MAC 
performance of Mac802.11 and Smac protocols by 
simulating a different number of sensor nodes as 
scalability parameters. This paper compares the 
performance of the Mac802.11 protocol with Smac 
protocol based on MAC performance metrics. These 
metrics are Energy, Delay, Packet Delivery Ratio and 
Throughput. Simulation of different node density shows 
that Smac obtains significant energy prevention compared 
with the Mac802.11 protocol. But Smac which is showed 
in the simulated experimented result. The NS2 simulation 
shows that the Smac with periodic sleep of 10 % duty 
cycle obtains more energy prevention compared with the 
Mac802.11 protocol. Smac can greatly extend the network 
lifetime, which is a critical issue for sensor network 
environment. Periodic sensor sleeping provides the best 
energy performance especially when sensors use batteries. 
But it makes Smac with periodic sleep and duty cycle of 
10 % has less throughput and high delay when compared 
with Mac802.11. For future work, we plan to investigate 
the performance of Smac based on the duty cycle and the 
contention window This future study will concerning 
different scalability and traffic loads..  
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