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Abstract - Routing protocols are key research topics in Wireless Sensor Networks, WSN. Many routing protocols have been 
proposed for sensor networks to deal with poor working environments, poor quality of the channel and mitigate the problems of 
damage to the nodes which increases the possibility of data transmission failure. Moreover, energy is the most important resource 
in sensor networks while data transmission is the main consumer of energy. Thus, in this paper, we take a preliminary overview of 
wireless sensor networks and combine it with basic explanation of their architecture, and discuss Quality of Service (QOS) and 
Media Access Control (MAC) protocol in order to meet the requirement of optimizing the structure of wireless sensor network 
under difficult operating conditions. 
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I. INTRODUCTION 
 

In the IEEE 802 reference model of computer 
networking, the medium access control or media access 
control (MAC) layer is the lower sublayer of the data link 
layer (layer 2) of the seven-layer OSI model. The MAC 
sublayer provides addressing and channel access control 
mechanisms that make it possible for several terminals or 
network nodes to communicate within a multiple access 
network that incorporates a shared medium, e.g. an Ethernet 
network. The hardware that implements the MAC is 
referred to as a media access controller. 

The MAC sublayer acts as an interface between the 
logical link control (LLC) sublayer and the network's 
physical layer. The MAC layer emulates a full-duplex 
logical communication channel in a multi-point network. 
This channel may provide unicast, multicast or broadcast 
communication service.  

Wireless sensor network research fields proliferate both 
at home and abroad. It integrates sensor technology, 
embedded computer technology, modern network and 
wireless communication technology, as well as the 
distributed information processing technology, which can 
be integrated with various kinds of micro sensors, so as to 
realize real-time monitoring, sense and collect all kinds of 
environment or monitor the objects. Information can be 
processed by the embedded system, wireless sensor 
network can randomly organize networks by means 
multi-hop relay information to send the information to the 
user's terminal. The research of wireless sensor network 
adopts the mode of system development, which must be 
integrated with the advanced micro electronic technology, 
micro machining technology, system chip design 
technology, nano material and technology, modern 
communication technology, computer network technology 
and so on. In order to realize the miniaturization, integration, 

with multi-function in the system and network, while the 
ultra low power consumption system should be designed, 
especially for wireless sensor network. Wireless sensor 
network has a very broad application prospects, such as in 
the military defense, industrial and agricultural processing 
control, urban management, biological medical career, 
environmental monitoring, disaster relief, anti-terrorism, 
remote control for the dangerous area, and many other 
fields, which have important theoretical value and great 
practical value, thus, it has caused high attention by many 
countries in the field of military, academia and industry. 
 

II. WIRELESS SENSOR NETWORKS 
 
  Wireless sensor network (WSN) is a kind of whole 
distribution system with non infrastructure, no central node, 
which has the feature of self organization. Its aim is to use a 
large number of nodes in the monitoring area, to work 
together and perceive the surrounding environment, so as to 
monitor and collect the data information of the objects in 
the geographic area. Then it can process data and send these 
information in the most suitable way to those needed 
users.[1] At the same time, users can analyze and monitor 
the whole operation through the management software of 
the terminal, so as to manage all nodes of the network. 
 
A. Architecture of Wireless Sensor Network 
 
  System architecture of wireless sensor networks can be 
shown in Fig. 1. Generally, it includes sensor nodes, sink 
node and manager node. Among them, sensor node is a 
micro processing system which integrates sensor module, 
wireless communication module and power supply module. 
They are deployed in the monitoring area in a large scale, 
which can be responsible for the continuous collection of 
information, at the same time, after selecting and 
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integrating the data, it can send the information to the sink 
node. Sink node is a special sensor node, but its data storage 
and processing capacity as well as communication ability is 
relatively strong, it is not only responsible for collecting the 
data, filtering and processing the data from sensor nodes in 
the monitoring area, but also it can pass the processed data 

to the management node through Internet.[2] By using 
management nodes, the terminal users can not only get the 
required information, but also can manage and control the 
entire network, thus, the entire wireless sensor network can 
be organically unified. 

 

Fig.1 System Architecture of Wireless Sensor Network 

  
III. QOS- MAC PROTOCOL FOR WSNS 

 
A. QoS 
 
  QOS (Quality of Service) comes in a variety of forms of 
expression. As for the network service, the service of 
quality includes the transmission bandwidth, transmission 
delay, the loss rate of data packet, etc. According to 
RFC2386, QOS can be defined as: from the source node of 
network to the destination node of network, a series of 
service to meet the requirements in the transmission of data 
flow. While QOS forum can describe QOS with the network 
elements (including applications, hosts, routers and other 
network equipment, as well as the service guarantee level of 
data commitment in the network transmission level.[3] 
  Network resources are always limited, as long as the 
situation of snatching the network resources existed, it will 
appear the requirement on QOS. Among them, the network 
congestion is the biggest problem that the network can 
provide QOS support. During the process of transmitting 
data, once the network congestion occurs, the data packet 
will stay in the buffer area. Under this case, on one hand, it 
will cause the delay of the network, on the other hand, it 
will increase the possibility of buffer overflow, therefore, 
the newly arrived packet can not be received, resulting in 
the great increase of packet loss rate, at the same time, the 
network throughput rate is also decreased. Secondly, multi 
path routing strategy can improve the efficiency and 
reliability of network transmission. However, the selection 
of different paths makes the data packets sent from the 
source node can not guarantee the destination node to reach 
at the same time, which can cause the delay and shake of 

the network. 
 
B. QoS Routing Technology 
 
  QOS routing is a dynamic routing protocol based on the 
constraints of network QOS, as well as the router 
mechanism made by QOS requirements based on the 
network resource and data flow, or one single including 
multi QOS degree, namely, the dynamic router protocol. 
QOS routing has a lot of functions, such as the following 
aspects: first of all, the implementation of router with 
information can have effective control on preventing the 
overload of network, and then find a way to meet the 
requirements of QOS in wireless network, so as to 
implement load balance; QOS routing protocol can be 
based on the existed routing algorithms, each node can 
increase the corresponding QOS information in the routing 
scale, calculating the QOS information as well as its 
shortest path, so as to carry on with the admission control, 
which can choose the path with a sufficient resources, it 
also can allocate the bandwidth more efficiently according 
to the different requirements, which also can carry out the 
renegotiation of resources.[4] 
  According to the different requirements of data 
transmission in the intelligent power distribution system, it 
can not change the original IEEE802.15.4 standard, 
namely ,the competition method of MAC layer protocol, it 
can propose a kind of wireless sensor network MAC 
protocol with the QOS function, namely, QOS-MAC 
protocol, which has the function of QOS, is proposed, thus, 
this kind of protocol includes the following two functions. 
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C. QOS Function within QOS-MAC Protocol Nodes 
 
  According to the QOS requirement of communication 
data, two priority buffer queues can be set up in the wireless 
sensor network nodes, which can be respectively stored in 
real time data (data with real time data transmission demand) 

and non-real time data (data without real time transmission 
demands) (such as QOS).(see in Fig.2), meanwhile it can 
adopt the way of scheduling such as rile one, so as to realize 
the QOS function, namely, the real-time data of the 
QOS-MAC protocol can be implemented with priority. 

 

Fig. 2 The Priority Buffer Queue among Network Nodes of Wireless Sensor Network 

 
D. QOS Function Among the Nodes of QOS-MAC Protocol 
 
  In wireless sensor network IEEE802.15.4 standard, MAC 
protocol and protocol CSMA-CA channel contention 
accessing mechanism, the two rules are proposed to modify 
the channel contention accessing control parameters, and 
the QOS-MAC protocol can not be added to the MAC 
protocol, therefore, the QOS function of real-time data 
transmission can be realized. 
  Rule 1: among the priority buffer queue scheduling of 
nodes, putting the real-time data and non real time data 
generated by the nodes in the high and low two priority 
queues. The data in the high priority queue can be 
transmitted to the high priority queue, only when the high 
priority data queue has no data, the nodes can transmit the 
low priority queue data. Rule 1 gives the way of scheduling 
the multi priority buffer queue among the nodes, so that the 
real time data can be transmitted according to the priority, 
therefore, the QOS function, namely, the real-time data of 
the QOS-MAC protocol can be implemented with priority. 
  Rule 2: in MAC layer and CSMA-CA channel contention 
accessing mechanism, nodes that can send  data in real 
time can use short fixed back-off time with a large back-off 
number (NB), therefore, it can improve the CCA detection 
frequency and increase the channel occupation ability. 
Sending the non real time data nodes can use IEEE 
802.15.4 standard to define the random back-off time index 
(BE) as well as the less number of back-off (NB).[5] 

  Rule 3: in the detection of MAC layer and CSMA-CA 
channel competition as well as CCA channel, sending 
real-time data node can set short CCA channel detection 
time, sending non real time data node can set CCA channel 
detection time greater than that of transmitting real-time 
data nodes fixed back-off time plus the CCA channel 
detection time. 
  Rule 2 gives the facts that the ability can have priority to 
transmit real-time data nodes in the channel competition 
among neighboring nodes, while rule 3 gives the fact that it 
has the ability to send the real-time data nodes to the nodes 
of non real time data. In rule 2 and rule 3, there is no 
network communication cost that can be added, and the 
QOS function of real-time data transmission among nodes 
can be realized in the contention accessing mechanism of 
QOS-MAC protocol. 
 
E. Buffer Queue Management 
 
  Data buffer queue management is the management and 
allocation of the queue buffer resources in wireless sensor 
networks. For the routing protocol with QOS guarantee, the 
target of buffer queue management lies in the allocation of 
the network bandwidth resource, namely, how to allocate 
the limited network resources to the urgent transmission of 
data, how to provide and guarantee the efficient network 
transmission function from one terminal to another terminal, 
which can be shown in Fig.3. 
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Fig.3 The Structure Diagram of Buffer Queue Management 

 
IV. CONCLUSION 

 
  With the increasing maturity of Wireless Sensor Network 
(WSN) technology, their application fields are growing 
rapidly, thus the new challenges facing wireless sensor 
networks are also increasing rapidly. When WSN are 
applied to intelligent power distribution and high 
performance data communication, the essence of the 
application is to solve problems of multi objective 
coordinated optimization with the uncertainty of the process 
and the QOS performance index requirements. Its core is to 
improve the IEEE802.15.4 standard, as well as MAC 
protocol channel preemption mode, under the circumstances 
of increasing network cost while adding QOS function. 
Therefore, it should increase the data flow and prediction 
function for the dynamic change of wireless link uncertainty, 
in order to protect the QOS function requirement and build 
a routing protocol with controlling mechanism from one 
terminal to another terminal. This should regulate the 
network node layout and topology layout design method, 
optimizing the architecture structure of wireless sensor 
network under the condition of meeting the needs of power 

distribution network. 
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