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ABSTRACT: Traffic Engineering is a way of propagating data over the network in place of management view,
existence of resources and the current and required traffic. It also supports the network supplier to make the best
utilization of existing resources. Different utilization of internet needs various levels of facilities to be provided, for
example voice traffic needs less delay and very less delay variation. Video traffic requires high bandwidth, etc. Hop-
by-hop mechanism is utilized to send a packet in a network employing IP protocol. Routing protocols are employed to
make routing tables, to discover a route which has the lesser cost, with respect to its metrics to every destination in the
network. This method results in the over-usage of some connections while other connections remain unemployed and
are under-used, which causes to the network congestion. MPLS does not send data depending on destination address
instead it forwards data according to the labels. Utilizing MPLS network, resources can be analyzed by routing data by
less congested route instead of the shortest route utilized in routing protocols. These new routes are produced by hand
or by various signaling protocols. MPLS provides support to many characteristics i.e. traffic engineering, VPNs and
QoS etc. By using MPLS in traffic engineering we can increase the use of network resources building it more effective.
In this research paper a comparison evaluation is done depending on parameters of traffic engineering i.e. effective
utilization of bandwidth, throughput and delay etc. for various kind of traffic in their movements throughout the
network for both MPLS-TE and conventional IP network. RIVERBED simulator is employed to model the comparison
results.

KEYWORDS: Multiprotocol layer switching Traffic Engineering, RIVERBED modeler, Virtual Private Network
(VPN).

I. INTRODUCTION

Next Generation Network (NGN) which is a packet-based network can provide services including Telecommunication
Services and can also make use of multiple broadband, QoS enabled transport technologies and in which service-
related functions are independent from underlying transport-related technologies. NGN gives revolution in the mobile
networks, the capability to assure the seamless mobility with end-to-end QoS present an essential ~criterion of the
success in the NGN. Because of high demand of multimedia facilities traffic engineering has become a necessary
characteristic, traffic engineering in telecommunication depends on special performance parameters. It offers options to
choose best route for data routing while effectively utilizing network resources.
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Figure 1: Position of MPLS in OSI Model
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Therefore, to fulfill this goal IETF (Internet Engineering Task force) has demonstrated MPLS. MPLS enhance traffic
engineering over IP-based networks while utilizing the Open System Interconnection Model (OSI) layers, particularly
between the Link Layer (Layer 2) and the Network Layer (layer 3).

Il. NEXT GENERATION NETWORK (NGN)

“A Next Generation Network is a packet-based network enable to give services including Telecommunication Services
and enable to make usage of multiple broadband, Quality of Service-enabled transport technologies and in which
service—related functions are not dependent from underlying transport related technologies. It gives unrestricted means
by users to distinct service providers. Generalized mobility which will give continuous and ubiquitous provision of
services to users is supported by it.” The ITU-T definition highlights three main essential features:

* no specific technologies are selected and characterize the NGN networks.

* QoS functionalities are very important in this architecture.

* service - related functions are not dependent for underplaying transport-related technologies. The typical constituents
in NGN can be illustrated in Figure access and core networks. The access networks include disparate wireless and wire
line access technologies to give ubiquitous services to end users networks take care to transport the data legacy
technologies such as Asynchronous Transport IP-based technologies such as Multi by IETF, the Differentiated Services
and the Integrated Services model. The end-to-end communication operators and a large number of network
technologies. For the best service provisioning; the presence of various actors and distinct transport the effect to define
a complex scenario with essential challenges for interconnection, interworking and interoperation between network
technologies and telecommunication operators.
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Figure 2: Typical constituents of Next Generation Networks grouped in access and core networks technologies

1. MPLS

MPLS was demonstrated to address the IP flaws, it offers extra facilities to the applications employing IP. As demand
for multimedia services is greater, traffic engineering has become a necessary requirement for the network service
suppliers as it makes the basis of some performance parameters. MPLS offers the solution to the problems of traffic
engineering i.e. QOS, speed, network congestion and delay etc. MPLS sends data through labels attached to every
packet, these labels are allocated among all the nodes making the network. Constraint-based Routed Label Distribution
Protocol (CR-LDP) and Resource Reservation Protocol (RSVP) are the two label distribution which offers support for
Traffic Engineering. The first router does the routing lookup, similar to IP routing based protocol, but rather than next
hop it discovers the destination router and also a previously determined route from its current location to the final
router. The router uses a label (or shim) on the data packets depending on this information. Now other routers as
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described utilizes this label to send traffic further in the network without doing any extra IP lookups. At the final router
the packet is forwarded by normal IP routing and label is forwarded.

switching

IP Routing lookups

MPLS domain
pair label switching
P
Routing lookups

switching

LSR = Lable Switched Router packets

LER = Lable Edge Router
Figure 3: MPLS Network infrastructures

MPLS data forwarding or broadcasting of packets needs a label switched path or LSP which is a unidirectional tunnel
available between the routers in a MPLS network model. The label edge router (LER) is a router which chooses the
initial route and introduces a packet in an MPLS LSP. MPLS network switching in the middle of LSP is done by Label
switching router (LSR). The LSP final router also called as egress router eliminates the label. A label distribution
protocol is utilized to allocate address/label mappings between neighboring nodes. MPLS label format utilizes a 32-bit
label field, which consists the under described fields.

MPLS header: 32 bits = 4 bytes

Exp"experimental
label value Exp 5 TTL (used for CoS mapping)
., 20 bits 3 1 8 bits 7 S= Stacking bit
- bits bit -

e T TTL = Time to live

ST I

Figure 4: MPLS Label

In MPLS, each packet has a label with them. This label is a shim header field. The shim header is inserted between link
layer header and IP header of the packet. These packet headers build a MPLS stack. The described figure explains a
MPLS stack consisting various headers and its location in the packet.
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Figure 5: Position of MPLS stack in Network Protocol stack
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3.3 MPLS Forwarding
Consider an IP packet is forwarded by host A to host B in Fig. 6 the packets are sent by employing MPLS routing
network. When first MPLS router represents in MPLS domain also known as Ingress label edge router or LER obtains
a packet, its source and destination are examined and the packet is categorized in forward equivalence class. All the
packets related to same FEC utilize same virtual route or circuit also known as label switched path (LSP).

MPLS Domain

ER LSRR LSR LER
pushL1 swapli1.L? swaplL2L3 popl

A &3 o i) 2L B
-G = e~

Figure 6: MPLS Forwarding

Now take in figure 6 that virtual route or circuit has already been developed for the FEC of the packet forwarded from
point A to point B, the ingress LER adds a header L1 on the packet and sends it further. The other MPLS domain
routers change their MPLS header by exchanging label among them as L1 with L2 and L2 with L3. The final router
also called egress router or LER eliminates MPLS header L3 so that the packet can be managed by later host or IP
routers that may be unknown of MPLS domain.

V. MPLS TRAFFIC ENGINEERING

Traffic engineering is a complicated task in conventional IP network, this kind of networks utilizes shortest path
algorithms to forward data from source node to destination node. For e.g. OSPF (open shortest path first) in IP. These
protocols do the function of sending data packets but can easily introduce the problems like.

e Longest path is under-usage while shortest path is over-usage leading to network congestion.

e Load sharing cannot be achieved in IP network.

¢ And routing lookups are performed at each router.
MPLS traffic engineering means that routers utilize the MPLS label switching mechanism for improving the uses of
network resources. Labels are allocated to the routers utilizing label distribution protocol; ingress router allocates labels
to packets. These packets are then broadcasted utilizing label switching. When full label information is swapped, any
router can arrive to any other router in MPLS. Unlike IP which forwards depending on destination address, MPLS let
the LSP source to evaluate the route, make MPLS Forwarding state and maps packets on to that specific LSP. The idea
of traffic trunk is employed to carry out traffic engineering in a MPLS network domain. The traffic trunk is a collection
of traffic flows positioned inside an LSP.

VI. SIMULATION METHODOLOGY

The Simulation of MPLS and IP network has been performed utilizing RIVERBED simulator. Two scenarios have
been taken into account for Simulations having same network configuration.

Scenario 1 is for IP network without TE.

Scenario 2 is for MPLS network with TE.

The comparison of results is performed between two network models.

All the connections function in full duplex mode. Four clients and three servers are also utilized. Every client employs
different kind of traffic VolP, FTP and Video conferencing.
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VII. RESULT ANALYSIS

Comparison of performance metric of IP model and MPLS-TE networks is done. Performance Parameters that are
compared involves end to end delay, throughput (packet send and receive), FTP response time. It is clearly noted that
MPLS-TE performance is better as compared to IP network model. In the situation of heavy load such as high traffic,
the MPLS-TE performance is again better. In 1st scenario such as in IP network model, packets are forwarded
employing OSPF, hence all packets are sent through shortest route and no other route was taken. While in 2nd scenario
such as in MPLS-TE network model LSPs are built, the edge router LERL1 is taken as the source router and the edge
router LER? is taken as destination router of the LSPs.

W time_average (in Video Conferencing.Traffic Received (packetsisec))
p_project-MPLS_TE-DES-1

W time_average (in Video Conferencing. Traffic Received (packetsisec))
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Figure 7: Video packets send and received

Simulation results depicted in fig 7 and fig 8 represents that the MPLS model throughput is higher as compared to IP
model and also during bad possible load IP network packets begin to drop sooner in comparison of MPLS network
model. The traffic engineering demonstrated in MPLS temporarily decreases the network congestion. Packets are
propagated with lesser delays and more transmission speed in MPLS.
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Figure 8: Voice Packet send and received
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Figure 9: Video Packet End to End Delay
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Figure 10: Voice Packet end to end delay

Figure 9 and figure 10 depicts the end to end delay of Figure voice and video traffic, it is clearly explained that MPLS
has lesser delay as compared to the IP model in situation of heavy load. Figure 10 depicts the delay variation of voice
and video traffic, the delay variation increases the IP threshold sooner than MPLS TE and also it is lesser in MPLS.

VIIl. CONCLUSION

The paper work has explained the efficient resources implementation in MPLS network. The results of simulation
describe that the performance of traffic engineering parameters i.e. throughput, packet delay etc. in MPLS network is
much better and very static in comparison of conventional IP network. The network resources are examined at their
optimal performance with the support of Traffic engineering. Also the service end to end quality is also being
confirmed. In this research paper, the comparison of performance metric of IP model and MPLS-TE networks is done.
Performance parameters that are compared involves end to end delay, throughput (packet send and receive), FTP
response time. It is clearly noted that MPLS-TE performance is better as compared to IP network model. In the
situation of heavy load such as high traffic, the MPLS-TE performance is again better.
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