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Abstract 
Quality of Service (QoS) is challenging aspect of Wireless Sensor 
Networks. Wireless Sensor Networks are required to provide 
different levels of Quality of service depending on the nature of 
application. QoS is an interesting feature of the WSNs because of 
the restricted resources like power backup, processing speed and 
memory etc.  Some of the routing protocols available for WSNs 
are aware of the QoS. The QoS performance is evaluated at two 
levels one at the node level and the other at the network level. In 
the node level, the features like single node energy consumption 
and life time are analysed. In the network level end to end delay 
and network life time are analysed. 
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I. Introduction
Wireless sensor networks are used in a variety of scenarios like 
connectivity, gathering of distributed information across an un 
even geographic area. Quality of Service in Wireless sensor 
Networks is a open, vast and interesting research area. Quality 
of Service has been defined for various networks in different ways. 
QoS for Internet was defined as a set of services to be provided 
by the network while transporting data. The QoS in general 
defined as per The United Nations Consultative Committee for 
International Telephony and Telegraph (CCITT) Recommendation  
as  the collective effect of service performance which determines 
the degree of satisfaction of a user of a service. The existing 
QoS mechanisms can be classified as Resource reservation and 
traffic classification. In the resource reservation uses handshaking 
protocol to reserve resources in each node along the path of the 
data  where as the traffic classification categorize the packets into 
different levels of classes of service depending on the requirements 
of the application. The WSNs are characterised  with the limited 
resources, imbalance traffic, Data redundancy, Network dynamics 
and low power sources of the nodes. Wireless sensor networks 
are mostly used in mission critical applications such as battle 
fields, wild life study in forests etc. where the reliability and 
time of delivery of information are crucial for the success of the 
application. 

II. QoS in Wireless Sensor Networks
Implementation of the QoS to the fullest extent is a challenging 
task in WSNs because of its inherent properties and the physical 
hardware constraints of the sensor nodes. The metrics that are 
used for traditional network protocols may not be fully used for 
the WSNs because of the unique characteristics of the WSNs. QoS 
parameters in the WSNs may vary from application to application. 
This means that the QoS requirements for WSNs are application 
specific. Some of the application based QoS parameters are data 
accuracy, aggregation delay and fault tolerance and coverage. 
Every application has some common requirements in the network. 
The network is responsible for transmission of the sensed data 

from source node to the sink node. The three data delivery models 
in a WSN are event driven, query driven and continuous. The QoS 
Requirements for various OSI layers is identified as follows.

1. Application Layer  
The User specify the QoS requirements of the application Layer. 
The QoS requirements of WSN applications are System Lifetime, 
Response time, data reliability and data resolution.

2. Transport Layer
The Transport layer QoS requirements of WSNs are  Reliability, 
bandwidth, Latency and cost.

3. Network Layer
The QoS requirements of Network layer in WSNs are Path Latency, 
Routing maintenance, Congestion probability, Routing robustness 
and energy efficiency.

4. Connectivity Maintenance Layer
The QoS requirements for this layer are Network diameter, 
network capacity, average path cost, connectivity robustness and 
connectivity maintenance.

Fig. 1: Sensor Networks Protocol Stack (Source: I. F. Akyildiz 
et al, Wireless Sensor Networks: A Survey, Computer Networks 
38, 2002)

5. Coverage Maintenance Layer
The QoS requirements for the coverage maintenance layer are 
coverage percentage, coverage reliability, coverage robustness 
and coverage maintenance.

6. The MAC Layer
The QoS parameters for the MAC layer are Communication range, 
Throughput, transmission reliability and energy efficiency.
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7. The Physical Layer
The QoS parameters for the physical layer are mostly confined 
to the characteristics of the sensor nodes. Some of the features 
of QoS at physical layer include Processor capabilities are 
Location capabilities, Timing capabilities, Processing Speed and 
Computation Power.

III. Performance of QoS in WSNs
WSNs are usually deployed in special purpose applications 
and each of these networks have their own characteristics and 
limitations. Some of the important performance metrics for QoS 
in WSNs are:

1. Energy Efficiency
The sensor nodes can provide a very tiny power supply and which 
can not be changed or increased at a later stage after deployment. 
If any sensor node fails due to shortage of power which may 
directly influence on the lifetime of the network.

2. Coverage
This can be defined as the ratio of the space covered by the sensor 
node to the total space of interest. The coverage is correlated 
with the thickness of the deployed nodes. The dense networks 
provide dense coverage where sparse networks provide sparse 
coverage.

3. Spatial Accuracy
Normally in WSNs GPS equipment is to be deployed in the 
networks to identify and record the node information. But usage 
of GPS for this purpose is costlier and may not be possible all the 
times. To obtain the location of the nodes localization techniques 
are used. Higher level of spatial accuracy leads to higher overheads 
than low spatial accuracy. Burt an appropriate spatial accuracy is 
required basing on the nature of application.

4. Temporal Accuracy
This is required in WSNs to assure the occurrence of certain 
events on time. To achieve this time synchronization is very much 
essential. An accurate time synchronization is required to achieve 
good temporal accuracy.

5. Dealy
In event driven applications delay play a very important role. The 
delay must be in the specified limits to achieve synchronization 
between the sender and the receiver.

IV. Conclusion
In this paper the parameters that influence the QoS are studied. 
An in depth study was made to understand the QoS parameters 
at various layers of the WSN.
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