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Abstract: This paper highlight the working of various routing protocols in wireless sensor
network using 4G technology which is important to improve the performance of the wireless
sensor network as effective and reliable. In this paper we propose new design framework for
network architecture of future 4G mobile networks, including protocols. The basic concept
of different protocols that are Proactive, Reactive and Hybrid protocols are describe. In this
paper wireless sensor network (WSN) using 4G technology having different applications
areas- Environmental monitoring, Resource monitoring and industrial monitoring. In these
basic concept and architecture of 4G technology in mobile network are describe. Also
include the working of different routing protocols such as RSVP, MRSVP, SMRP, ARSVP and
WLRP in wireless sensor network. There are some drawbacks of MRSVP protocols in wireless
sensor networks.
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INTRODUCTION
A wireless sensor network (WSN) of spatially distributed
autonomous sensor
to monitor physical or environmental conditions, such as temperature, sound, pressure etc. and
to cooperatively pass their data through the network to a main location. The development of
wireless sensor networks was motivated by military applications such as battlefield
surveillance; today such networks are used in many industrial and consumer applications, such
as industrial process monitoring and control, machine health monitoring, and so on.

Fig 1: Typical multi-hop wireless sensor network architecture
The WSN is built of "nodes" – from a few to several hundreds or even thousands, where each
node is connected to one (or sometimes several) sensors. Each such sensor network node has
typically several parts: a radio transceiver with an internal antenna or connection to an external
antenna, a microcontroller, an electronic circuit for interfacing with the sensors and an energy
source, usually a battery or an embedded form of energy harvesting. A sensor node might vary
in size. The cost of sensor nodes is similarly variable, ranging from a few to hundreds of dollars,
depending on the complexity of the individual sensor nodes. Size and cost constraints on sensor
nodes result in corresponding constraints on resources such as energy, memory, computational
speed and communications bandwidth. The topology of the WSNs can vary from a simple star
network to an advanced multi-hop wireless mesh networks. The propagation technique
between the hops of the network can be routing or flooding.
[2] The sensors-nodes must have native capabilities to detect the nearest neighbors and help to
develop an ad-hoc network through a set of well defined protocols.
[3] There are mainly three types of protocols, proactive , reactive and hybrid protocols. The
proactive routing protocols maintain routes for every node in the network in the form of tables
and the routes are serviced immediately when they are requested. They modify routing tables
when there are changes in the topology. This will result in heavy traffic in the network. Here all
the routes are maintained by exchanging messages periodically. Likewise when a route is
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requested, it can be provided immediately. As it is necessary to exchange control messages for
maintaining tables with the up-to-date information of routes, the bandwidth consumption is
very high. As well as the energy consumption of the nodes in the network is also high. Whereas
the reactive routing protocols do not maintain the information about the routes. Only they
initiate the discovery of the
[4] routes on-demand. Normally the routes are maintained only during the communication or
until some period of time. However, these routes can be stored in case if they are necessary
very frequently. The main disadvantage of the reactive routing protocols is the routes
discovery. That time required for the determination of routes in some cases is very high when
the destination is distant.
The problem related to proactive and reactive routing protocol can be minimizing by using
hybrid routing protocol. Zone Routing Protocol (ZRP) is one of these routing protocols, which is
a hybrid routing protocol that proactively maintains routing information for a local
neighborhood (routing zone), while reactively acquiring routes to destinations beyond the
routing zone.


Characteristic of WSN:



The main characteristics of a WSN include:



Power consumption constraints for nodes using batteries or energy harvesting



Ability to cope with node failures



Mobility of nodes



Communication failures



Heterogeneity of nodes



Scalability to large scale of deployment



Ability to withstand harsh environmental conditions



Ease of use[2]

I.

RELATED WORK/LITERATURE REVIEW


4G Technology in mobile network:

Fourth Generation devices are adopted in our day-today applications of Information and
communication technology. This research process initiated to determine the Quality of Service
Issues in-line with the routing optimization while using the 4G devices in ad-hoc network. The
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ever-increasing growth of user demand, the limitations of the third generation of wireless
mobile communication systems, and the emergence of new mobile broadband technologies on
the market have brought researchers and industries to a thorough reflection on the fourth
generation. Many prophetic visions have appeared in the literature presenting 4G as the
ultimate boundary of wireless mobile communication without any limit to its potential, but in
practical terms not giving any design rules. The fourth generation will encompass all systems
from various networks, public to private; operator-driven broadband networks to personal
areas; and ad hoc networks as shown in fig 1[6] .The 4G systems will interoperate with 2G and
3G systems, as well as with digital (broadband) broadcasting systems.

Fig 2: 4G Seamless Connections
4G networks are an extension of current mobile communications networks, such as GPRS and
UMTS. Besides the assumptions made by GPRS and UMTS that Internet and mobile
communications will evolve side by side, 4G introduces the concept that a mobile terminal will
be Always Best Connected (ABC) to the available networks. This is possible since a terminal may
have multiple network interfaces, of different radio technologies, which are used according to
the user requirements and, possibly, simultaneously. 4G also considers that all the information
is conveyed as IP packets. In addition, 4G systems will be fully IP-based wireless Internet.
A packet-switched network is used by two different modes of transmission: They are
Connection-oriented or virtual circuit networks is a trustable and mainly designed to imitate
circuit switched functionality over the packet-switched Internet. Connectionless or data gram
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networks never initiate session, but packets are delivered independently to the receiver with
the usage of different paths. [6]
•

4G Architecture:

An architectural consideration in the IP layer is taking vital role to 4G success. Both vertically
and horizontally 4G mobile terminals are roaming easily and fastly across different wireless
systems. There are two contradictory demands exist in 4G wireless network: The first one is
ubiquity and the second one is diversity. [6]
Horizontal handoffs: When a mobile terminal changes from one access point to another access
point within the same wireless system then the horizontal handoff happens.
Vertical handoffs: When a mobile terminal moves from one wireless system to another then
vertical handoff occurs. This Figure 2[6] shows the concept of vertical and horizontal handoffs.

Fig 3: Vertical and Horizontal Handoffs
•

Resource Reservation Protocol (RSVP):

RSVP is a network control protocol which is defined by the Internet Engineering Task Force
[IETF] and it provides a definite guarantee of Quality-of-Service for all real time applications.
This RSVP is a receiver initiated protocol and here receiver has to accept the initial connection.
Thus this protocol is a completely receiver based protocol and this receiver based protocol
provides large multicast broadcasts for different receiver. So it may provide different levels of
quality of service.
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In 4G mobile networks mainly focused uni-cast communications, so in this work I mainly
focused only uni-cast communication. This RSVP is always depending on User Datagram
Protocol or Internet Protocol, because this RSVP is always transported over UDP or directly over
IP. There are two types in RSVPA) Path message.
B) Resv message
In the first path message starts from the sender when it establishes an RSVP session by sending
a Path message which contains three important pieces of an Objects. The first object is Sender
Template, it mainly used to identify packets address and port number based on senders IP that
belong to the sender’s data flow. The second object is Sender Tspec, it always used to provide
the characteristics of the traffic to be sent from the sender’s side, and hence the Quality of
Service level from the sender side.
In the receiver side after this path message comes to the destination, th
ere are two possibilities. They are may be the receiver accept the connection or it may reject
the connection. For the acceptance then a new message is being created, this is Resv message.
It has the below said two components. They are
1. Flow Spec: This is the most important object is used to be assigned to the data flow and
explains the better quality of service.
2. Filter Spec: Based on the information provided by this object, the identity of the sanders data
flow is assured.
The Internet Protocol in wireless network using stable IP address but assigned IP address
dynamically then behavior of IP address is also changing. Based on these two approaches are
developed, RSVP-based approach and Handoffs-based approach. The RSVP-based approach
improves the wireless scenarios with more efficient and feasible and the Handoffs-based
approach used to modify the QoS signaling in mobile signaling.
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Fig 4: RSVP - Based Approach



Mobile Resource Reservation Protocol (MRSVP):

This is first developed version to Resource Reservation Protocol. It is very feasible as well it is
used to provide good deployment facility to all wireless networks. It always provides a good
support for reservations. They are
1) Active reservations.
2) Passive reservations.
Also this Mobile Resource Reservation Protocol (MRSVP) talks about three different types of
messages. They are
1) MSpec message.
2) Passive Path message.
3) Passive Resv message.
These messages are used to establish active as well as passive session between sender and the
receiver. The passive path message is send by the sender to the receiver. Now the receiver
replies to the sender with the Resv message, so the session is established. So using the Passive
Path and Passive Resv messages passive reservations is established. Finally a new RSVP session
is established.
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Fig 5: Establishing active and passive sessions between sender and receiver.
There are some draw backs:• The mobile networks movement is deterministic, but for real time applications it is difficult to
use.
• This passive reservations always give large affects to the network’s bandwidth usage.
• There is a long waiting time for all MOBILE NODE.
• For this type of passive session always the complexity of the network is high.


Sender-initiated and Mobility-support Reservation Protocol (SMRP):

This SMRP is improved version. Here there is no need to check periodically request messages
send by the sender. Request messages are only required if there is no data is being sent to the
receiver. An SMRP sender initiates a session by sending a Request message to the receiver,
after this receiver receive this message it may send Echo message sent back to the sender. This
message is processed by every intermediate router along the way, checking for the available
resources. This echo message is giving the information back to sender, whether it received or
not in a proper way. This echo message is helping in this way to the sender.
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Fig 6: Working of SMRP protocol


Wireless Lightweight Reservation Protocol (WLRP):

This Wireless Lightweight Reservation Protocol (WLRP) is used to increase the probability to
establish a successful reservation. This Wireless Lightweight Reservation Protocol always
utilizes passive reservation. This WLRP continuously send 2 messages. They are
1) Mobility Profile
2) Application Profile
Both the messages consist of list of parameters. They are
• LProfile - It indicates Loss Profile
• QHO - It indicates levels of service.
• Br- It indicates application data rate.
• LNEG- It indicates loss negotiability.
WLRP the reservation is always active and there are no refresh message is required here. This
active reservation is always hard state. But the passive reservation is always in a soft state. The
Mobility Agent (MA) monitors the periodically received Mobility Profile and to send passive
reservations to the nominated subnets. Here the passive reservations results may be success or
failure. This result is fed back to the MOBILE NODE, so the chance for getting Quality of Service
to the surrounding subnets is more efficient. If the passive reservation fails then user has to
change its route. In some application like Voice and Video there should be an acceptable level
application performance in Quality of Service parameters.


Adaptive Resource Reservation Protocol (ARSVP):
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Adaptive Resource Reservation Protocol was mainly proposed to incarcerate the RSVP reestablishment process. Here the next hop router address is recorded by all the routers. It
consist of all the messages same like RSVP and have one extra message named as Search. This
message is used to identify the changed nodes in the event of handoff. If handoff occurs
between the sender and receiver, then in RSVP a new session is being formed between the
entire end to end paths. When an old RSVP with MOBILE NODE is getting disconnect then the
following steps is proceed.
1. From its old Access Router (oAR) to the new access router MOBILE NODE sends a Search
message.
2. Now the new message moves from old Access Router to the new access router, and it passes
through the nodes and from this node it will get a new RSVP connection.
3. As this search message is received by each router, each router records the IP address of the
PHOP router as PHOPSEARCH and NHOP router as NHOPSEARCH.
4. Then the router is updated regularly with the changed nodes with the new messages
PHOPSEARCH and NHOPSEARCH .This is compared against the original RSVP session’s PHOP and
NHOP stored in each RSVP router.
5. After the completion of handoff, MOBILE NODE gets Search message from the nAR, and send
the Resv message to the sender.
II.

CONCLUSION
From this paper, we conclude that wireless sensor network (WSN) is used in various field in our
day to day life. 4G is the term used to refer to the next wave of high-speed mobile technologies
that will be used to replace current 3G networks. As per the standards of 4G under ITU
(International Telecommunication Union), the new technology must provide peak speed for
Internet communication at 100 Mbps for high mobility users and 1 Gbps for low mobility users.
4G devices in wireless sensor network mode offer minimal security against unwanted incoming
connections. For example, ad-hoc 4G devices cannot disable SSID broadcast like infrastructure
mode devices can. Using 4G technology, the performance of various routing protocols are
improved effectively. But the MRSVP protocol having some drawbacks. To solve the first
drawback Mahmoodian et al proposed as an extension to MRSVP another new Progressive
Resource Registration mechanism. Here instead of use MSpec to send a Passive Resv message
the MA acts as an RSVP sender and distributes a Path message to all neighbouring mobile
proxies. So all neighbouring MA could then either reply with a Resv message if they establish a
passive session or reject the reservation with a Resv Err message.
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