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Abstract - The explosive growth of the Internet and the convergence of most communication services to IP-based network* 
Multiprotocol Label Switching (MPLS) is a new means to enhance the speecL scalability and service provisioning 
capabilities IOr optimization of transmission resources. This paper focuses on the comparative analysis of MPLS network 
over a conventional network where a comprehensive simulation environment is created using NS2. We have shown that 
MPLS can achieve reliable explicit routing by deploying maximallydisjoint pre- calculated alternate paths results improved 
packet transmission in MPLS network. 
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I. INTRODUCTION  

 

Internet Protocol (IP) allows a global network among 

an endless mixture of systems and transmission 

media. The basic design principle for IP was derived 

from the source to destination argument where all the 

intermediate hosts play their role anonymously. IP 

routers check the destination IP address according to 

a forwarding table to select the next hop for an IP 
datagram. Datagram is delayed due to the long queue 

for the next hop. An IP router can drop a datagram if 

the queue is full or unavailable. The few limitations 

of IP are unpredictable delays and data loss. These 

are not significant problems for traditional Internet 

applications like web, email, and file transfer. But in 

two way communications (i.e. conferencing and 

Telephony) audio and video streaming, demand high 

data throughput capacity (bandwidth) and have low 

latency requirements. That is why we need consistent, 

reliable data delivery service. So the network 
elements (e.g. an application, host or router) should 

have some assurance that its traffic and service 

requirements can be satisfied. It becomes increasingly 

essential to manage network effectively and utilize 

network resources efficiently to fulfill the 

requirements of various Internet services.MPLS is 

growing in popularity as a set of protocols for 

provisioning and managing core networks. The 

network may be data centric like ISPs, Voice centric 

like thetraditional phone companies or one of the 

modern networks (ha( combines voice and data. 

These networks arc converging on a model (ha( uses 
IP (o (ranspor( dalaand other voice services. A well 

established requirement and goal of these networks is 

to ensure data transmission at the receiving end with 

predictable performance [31. MPLS enables Internet 

Service Providers to scale their current offerings, and 

exercise more control over their growing networks. 

This paper focuses on the comparative analysis of 

MPLS network over a conventional network where 

end to end transmissions of packets are the main 

concern.This paper is organized as follows: Section 2 

gives a key concept of MPLS architecture and its 

functionalities. Section 3 demonstrates the simulation 

arrangements based on topology and traffic pattern. 

Section 4 offers a survey of analysis of results. 

Finally, section 6 summarize the work and concludes 
the paper. 

 

II. AN OVENIEW OF MPLS  

 

MPLS [RVCOI] is developed for reducing the 

complexity of IP networks and it can increase the 

speed of forwarding packets through a core 

(backbone) Internet router. It extends routing with 

respect to packet forwarding and path controlling [l]. 

Data packets are forward from the source to the 

destination node through Packet forwarding in a 

network, while path controlling controls the path. The 

basic idea of VIPLS is to attach a short fixed-length 

label to packets at the ingress router of the WIPLS 
domain. Packet forwarding is then based on the 

assigned label and not on longest address match, as in 

traditional IP forwarding. In IP protocol, in order to 

choose a next hop, each router should partition the 

packets into Forwarding Equivalence Classes (FECs) 

and map each FEC to the next hop. In contrast, in 

MPLS [Il, the assignment of a particular FEC is done 

just once, as the packet enters the network. The FEC 

to which the packet is assigned is encoded as a short 

fixed length value known as a /ahe/. When a packet is 

forwarded to its next hop, the label is sent along with 

it. At subsequent hops there is no further analysis of 
the packet's network layer header, but the label is 

used as an index into a table, which specifics the next 

hop and a new label.  

The old labels are replaced with the new one and the 

packet is forwarded to its next hop. When a packet is 

received by an edge router of the MPLS domain, 

named Label Edge Router (LER), il is associated (o a 

label on (he basis or a Forwarding Equivalence Class 

(FEC). All the packets associated to the same label 
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follow the same path, named Label-Switchcd Path 

(LSP), in the  
MPLS network. Interior routers (ha( perform label 

swapping and label based packet forwarding are 

called Label Switching Routers (LSR)  

 

2.1 Label distribution 

A Label Distribution Protocol (LDP) is used between 

nodes in an MPLS network to establish and maintain 

the label bindings. In order to MPLS to operate 

properly, label distribution information need to be 

transmitted reliably, and the LDP messages 

pertaining to a particular FEC need to be transmitted 

in sequence. 
 

2.2 Label Operation 

It is useful if a labeled packet carries a number of 

labels, organized as a last-in, first out (LIFO) stack, 

referred to as a label stack 181. If a labeled packet is 

forwarded, the socalled Next Hop Label Forwarding 

Entity(NHLFE) is used. It contains the following 

information: 

 the packet's next hop; 

 the operation to perform on the packet's label 

stack. These operations can be one of the 
following: - replace the label at the top of the 

label stack with a specified new label; - or pop 

the label stack; 

 or replace the label at the top of the stack with a 

specified new label and then push one or more 

given new labels onto the label stack. 

 The Incoming Label Map (ILM) maps each 

incoming label to a set of NHLFEs. It is used 

when forwarding packets that arrived as labeled 

packets. 

 The EEC-to-NHLFE (FTN) maps each FEC to a 
set of NHLFEs. It is used when forwarding 

packets that arrived unlabeled, but which are to 

be labeled before being forwarded. 

To forward a labeled packet, the procedures below 

should be followed: 

1. The LSR examines the label at the top of the 

stack. 

Using the information in the 

NHLFE, it determines where to forward the 

packet. 

2. Performs an operation on the packet's label stack. 

3. Encodes the new label stack onto the packet 
and forwards the result. To forward an unlabeled 

packet, the procedures below should be followed: 

l. The LSR analyses the network layer header to 

determine the packet's FEC. 2. Using the information 

in the NHLFE, it determines where to forward the 

packet.3. Performs an operation on the packet's label 

stack. 4. Encodes the new label stack onto the packet 

and forwards the result. 

 

2.3 Route selection 

Route selection refers to the method used for 
selecting the LSP for a particular FEC. The 

architecture presented in 14 1 supports (wo options 

for roule selection: • Hop-by-hop routing allows each 
node (o independently choose (he next hop for each 

FEC. 

 In an explicitly routed LSP the LSP ingress or 

the egress specifies several (or maybe all) of the 

LSRs in the LSP. If a single LSR specifies the 

entire LSP, the LSP is strictly explicitly routed. 

If a single LSP specifies only some of the LSRs, 

the LSP is loosely explicitly routed. The explicit 

route needs to be specified at the time that labels 

are assigned, but the explicit route does not have 

to be specified with each IP packet. 

 

III. ROUTING IN MPLS  

 

The routing decisions may be made, and distributed 

in a variety of ways such as Label Distribution 

Protocol (LDP), Resource Reservation Protocol 

(RSVP), Constraint based LDP(CR-LDP) and RSVP-

Traffic Extension Routing . Constraint based Routing 

is used in our project over the Label Distribution 

Protocol. CRLDP signaling helps to overcome the 

missing pieces of LDP like its ability to establish 

label forwarding state on all the LSRs along an 

explicit route and the ability to reserve resources 

along the route. To establish label forwarding state 

along an explicit route, CR-LDP introduces a new 
object, called Explicit Route(ER).This ER object is 

carried as a <type, length, value> triple in the LDP 

LABEL REQUEST message. Label binding for 

explicit routes is established by using the downstream 

on demand label advertisement, which, in turn, uses 

the LDP LABEL REQUEST message. The transport 

mechanism for peer discovery is UDP, while TCP 

issued for session, advertisement, notification, and 

LDP messages. To set up an explicit route, a LABEL 

REQUEST message containing a list of nodes along 

the constraint-based route to be traversed is sent. The 
signaling message will be sent to the destination 

following the selected path and if the requested path 

is able to satisfy the requirements, labels are allocated 

and distributed by means of LABEL MAPPING 

messages starting with the destination and 

propagating in the reverse direction back to the 

source. Assuming that resources are available, the 

LSP set up is completed after a single round trip of 

the signaling message. The procedure for reporting 

failures in CR-LDP is based on ingress and egress 

router's TCP layer transport operations .CR-LDP 

enables Multiprotocol operations by using an opaque 
FEC, which allows core LSRs to be indifferent with 

respect to the type of traffic being transported across 

the network. The opaque FECs arc also used for 

security purposes [31. 

 

IV. EXPERIMENTAL SETUP  

 

We used NS2 to create the below given topology for 

both traditional and MPLS network where node() is 
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source node and node5 is destination node and other 

nodes arc used as  node for transmission 
traffic.For experimental purpose, from source node (o 

node LSRI 1.5 MB bandwidth is considered. From 

LSRI (0 LSR2 LSR4 and, LSR 4 to destination node 

5 2 MB bandwidth is considered. 

 

 
Fig. I Network Topology 

 

V. RESULTS AND ANALYSIS 

 

In traditional network, packet transmission is done 

following the shortest path (0 1 2 4 5).It is observed 

that for traffic congestion, large significant amount of 

packets are dropped during transmission. Fig. 2 

shows that the level of received packets (inmega 
bytes) at the destination node 5.The received packets 

are approximately I (MB) for traditional network 

where as 1.4 (MB) packets are received in MPLS 

network shown in Fig. 3.1n MPLS network, packets 

received level improved about 40% compare to the 

traditional network. 

 

 
Fig. 3 Packet received level of MPLS Network. 

 

Below given table I shows the comparison between 

packets behavior that is transmitted from source to 

destination and number of packets received by 

thedestination end and number of packets dropped 
during transmission for both traditional and hvåPLS 

network.Very few packets dropped which is 

negligible amount compare to the packet drop 

behavior in traditional network. This is shown 

graphically in Fig. 4. 

 
Table 1 Comparison of packets (in bits) behavior for both 

traditional and MPLS network. 

Categories Traditional MPLS 

Total Sent 

Packets 
2747520 3105550 

Total Received 

Packets 
2537570  

Total Dropped 

Packets 
180300 31110 
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Fig. 4 Drop behavior for conventional network 

 

VI. CONCLUSION 

 

This paper has been prepared on the basis of 

performance analysis of conventional and N/TPLS 

network in respect of traffic flow. Network topology 

and other simulation parameters are same to establish 

the better performance of N'TPLS network over 
traditional network. 

 

The results are obtained after some experimentation 

and calculation with network scale (number of nodes, 

link capacity and delay) and traffic arrangements 

(sources and packet sizes, sent-received-dropped 

packets and CBR packet arrival rates). As we have 

expected, packet transmissions (in terms of both 

delay and loss) are improved in WLS network. 
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It can be argued or thought that the network topology 

and parameters are synthetic but still traffic 
engineering (which is an extraordinary feature of 

WLS) made transmission much better in VIPLS.  
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