
                                                                                                                                                 

https://techhorizon.fu.edu.sd -ISSN: 1858-6368                       @2018 The Future University (Sudan) Press.  All rights reserved 

TECHNOLOGY HORIZONS JOURNAL 

Vol. 2 (5), 15 June 2018, pp. 92-96 

ABSTRACT  - IP application is getting more 

complex and needed more bandwidth (BW) 

consumption. In IP network packet sends from 

transmitting to receive it needs path or router to 

delivery this packet to the destination and this 

technology required time (packet delay). To 

decrease this delay packet, IP networks are using 

Multi-Protocol Label Switching (MPLS) this 

technique presented to enhance the performance of 

IP network, Using MPLS, data packets can be 

published based on labels rather than on the 

destination address. MPLS provides many 

characters such as VPN (Virtual Private Network), 

quality of service, traffic engineering (TE). The 

main characteristic of MPLS is it is (TE), which 

makes an animated part of reducing congestion 

through efficient management and load balancing 

of network resources. Because the delay of the 

network is less, efficient, scalability, packet 

delivery speed, the services provided by MPLS 

technology are more suitable for real-time 

applications, i.e. video conferencing and voice over 

IP (VoIP). This paper measured and explaining the 

performance matrices, i.e. jitter and packet delay 

Traffic receive end to end delay, for voice 

application in a congested network for MPLS-TE 

and conventional IP network. After that review 

MPLS, based Routing and enhanced open shortest 

path first( OSPF) to support background for Traffic 

Engineering, then it compares between network 

without MPLS TE and networks with MPLS TE. 

Keywords— MPLS; Voice application; MPLS-TE; 

OSPF. 

 

I. INTRODUCTION 

TE is the process of controlling how traffic flows 

OVER a single network in order to optimize 

resource utilization and network performance [2, 

11, and 10]. Internet TE is required in internet 

primary because the OSPF are always using the 

shortest path to the destination. Using shorter paths 

saves network resources, but may also cause 

problem below. A- The shortest routes overlap 

from different sources in some links, causing 

congestion on those connections. B- The traffic 

goes from one source to the shorter route 

(destination), while the longer path between the 

two is used less. There is a debate about whether 

the ability of the network will someday become so 

cheap, these two problems will be eliminated. This 

debate is beyond the scope of this paper. Here we 

note that all ISPs currently have the above problem 

[1]. Lately, the internet provides real-time 

applications as voice application that need a 

minimum end-to-end delay. These applications 

need BW, and most of them, a new connection is 

needed more capacity to provide the required 

delay. Thus, a new method is needed in order to 

run these applications and even maintain a lower 

end-to-end delay without spending more money on 

promoting the network.[3]this A new method 

called MPLS, MPLS Multi-Protocol Label 

Switching (MPLS) supports techniques for 

forwarding packets for any network protocol [4]. 

MPLS has emerged as a core integration 

technology for transmitting data, voice and video 

traffic in the same network by providing TE. The 

paper focuses on network comparison Perform the 

simulation be-tween both MPLS and non-MPLS. 

II. TRADITIONAL IP ROUTING 

Ip is delivery information form source to 

destination this main purpose. The data is made in 

the form of a series of packets. All packets are 

deployed across a series of different routers and 

networks to reach the destination. When the packet 

arrives at a router, the router must look for the 

routing table to discover the next hop. To create 

routing tables Each IP routing router operates such 

as OSPF and a gateway protocol (PGP), When a 

packet passes through the network, each router 

does the same steps to determining the next hop to 

pack until it reaches the destination [12]. To 

support more interactive application flows with 

packet drop, less delay .there is a clear need to use 

more efficient existing network resources. The 

process through which it is the got is invited TE 

AND MPLS [3]. 

III. MULTI-PROTOCOL LABEL 

SWITCHING 

 

MPLS Packet data redirection packets require a 

label switched path (LSP), a one-way tunnel can 

exist between all routers in a network. Label edge 

router (LER) is the router that selects the initial 

route and enters the packet into the MPLS LSP. 

MPLS network switching in the centre of the LSP 
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is made LSR. The final router LSR is also called 

like gross router eliminates the label. The label 

distribution protocol is used to allocate 

address/label between neighbouring nodes [6]. 

MPLS is a Layer 3 packet switching technology 

that effectively transmits traffic and supports QoS 

on the Internet. It is needed that MPLS reinforce 

the routing performance in the network layer. 

MPLS is used in ISP networks and like backbone 

IP to provide guaranteed QoS and efficient BW 

provision in the network [13] [14].MPLS provides 

for various Layer 2 protocols, such as ATM, frame 

relay, and Ethernet. MPLS is susceptive of showing 

end-to-end IP connections with many QoS features 

associated with many transport media, and its goal 

is to support a strong power router for 

communication [13]. Hence, it is especially used on 

the label (number) entered between layer 2 (data 

link layer) and layer 3 (network layer) in the OSI 

model as shown in Figure. 2 [13]. 

 
 
 
 
 
 
 
 

 

 

 

 

OSI reference model for MPLS 
 
In MPLS, the incoming packets are labelled by 

”Label” ” called label edge router (LER). The 

packets are routed along the Label Switching Path 

(LSP), where each label switch router (LSR) create 

passes or forward decisions. 

A. MPLS shim Header: 
 
MPLS Header Data packets are found when they 

reach LER,” shim Header” is placed between 

layer2 and layer3 of the OSI model. MPLS Shim 

Header is incorporated in four parts and has a total 

length of 32 bits. Three bits for the Experimental, 

20 bits for the label, 1 bit for the bottom of the 

stack and 8 bits for TTL (TIME TO LIVE ) shown 

in Figure. 3. The MPLS Shim Header includes a 

recognized is called Label [3]. 

 

 

 

 
 
 
 
 

MPLS shim Header 

B.  MPLS Component: 

Label: helps to detect the path in which the 

package must be adopted in MPLS networked that 

allows the routers to promote the routing speed. 

LSR: A router that is located in the MPLS domain 

and paths the packets on the fundamental of label 

switching is defined as LSR. When LSR brings a 

packet, it checks the lookup table and detection the 

next hop, after that before transmitting the packet 

to next hop it adds the new label to the header and 

takes off the old label. LER: LER manages layer 

three searches that are responsible for taking off or 

attaching labels from packets when entering or 

exiting from an MPLS domain [3] Label 

Distribution Protocol (LDP): is a protocol used by 

routers to make a label database. Moreover, there is 

two type for LDR the Resource Reservation 

Protocol and Constraint-based Routed Label 

Distribution Protocol [5]. Label Switching Path 

(LSP): LSP is the rout in MPLS domain that is 

assigned by signalling protocols. There are some 

SPEs in the MPLS domain that is progressed on the 

input router (ingress router)and pass more than one 

or more of LSRs core and ends when the router is 

off (egress router) [3]. 

 

IV. TRAFFIC ENGINEERING IN MPLS 

NETWORKS (MPLS-TE) 

 

Newly progressing networks are reunited net-

works; they can send normal data, audio, and 

videos and same network resources are using if the 

increase in the number of Internet customer and 

different types of network data traffic is taken into 

consideration, ISP cooperation with the challenge 

in the form of TE. The state of TE by traditional IP 

networks is really hard work. In these types of 

networks, Internet Protocol (IP) packets are routed 

by considered the OSPF protocol, the shortest path 

that chooses from the source node to the 

destination node. Although choosing the shortest 

route may preserve network resources, it may cause 

many problems. Increase in the number of Internet 

customer and different types of network data traffic 

is taken into consideration, ISP cooperation with 

the challenge in the form of TE. The state of TE by 

traditional IP networks is really hard work. In these 

types of networks, Internet Protocol (IP) packets 

are routed by considered the OSPF protocol, the 

shortest path that chooses from the source node to 

the destination node. Although choosing the 

shortest route may preserve network resources, it 

may cause many problems.  MPLS-TE is the 

operation that gives this function. Although the 

original idea behind the evolution of MPLS was to 

facilitate fast packet switching, at present its basic 

purpose is to support traffic engineering and 

provide quality of service. When the goal is to get 

performance goals, TE is mainly required. The 

abstract idea of the traffic trunk has been explained 
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to implement the TE-in area of MPLS. The traffic 

trunk is characterized as a set of traffic flows 

placed inside an LSP [3]. 

 

V. SIMULATION 

OPNET Simulator 14.5 is used to create the 

configuration as indicated in Figure. (1) moreover, 

Figure. (2) For both conventional by OSPF 

protocol and MPLS networks. Two scenarios are 

taking into considering the same network 

configuration. Scenario 1 is based on the IP 

network without TE, and Scenario 2 is based on the 

MPLS network with TE. The results get by these 

simulations are used to compare the two networks 

and show the result 
 
  

     
 
Figure (2): Scenario 2 MPLS with TE 

 

A. SIMULATION AND RESULTS 

In two scenarios they presented parameter 

performances as process delay and traffic re-ceive, 

jitter and packet delay and end to end delay and 

compared performance parameter of IP model 

networks and MPLS-TE. The compared parameters 

such as jitter Delay Variation, traffic receive, in 

scenario 1 Figure (1) all routers are usual IP 

routers. MPLS identify attribute is not considered, 

and the packets are spread by using the OSPF 

protocol. Thus all packets are routed over the 

shortest path. In Scenario2 Figure (2) MPLS-TE is 

carried out by creating LSPs and characteristic how 

traffic is available to the corresponding LSP.  

Result analysis for Figure (1):                                                           

 Parameter effect in scenario 1 and Compare 

between node 0 and node 14 (user) 

 

Figure (3): Compare between traffic receive 
between node 0 and node 14 (user) 

 

 

Figure (4): voice application parameter different 
between jitter 

Moreover, packet delay and an end to end delay 
 

Voice application between node 14 and node 16: 

                                         

Figure (5): voice application traffic receive 

between node 14 and 16 
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Figure (6) voice application jitter between node 14 

and 16 

 

Figure (7) voice application packet delay between 

node 14and 16 

Analysis: 

In Figure (3) it compares traffic receive between 

node 0 and node 14 it is traffic receive in node 14 it 

better than node 0 and Figure (4) shows the 

parameter effect as jitter and packet delay and an 

end to end delay. Figure (5) shows voice 

application traffic receive between node 14 and 

node 16 and the figure presented the traffic 

received in node 16 is better because the rout is 

shortest than node 14 rout. Moreover, that clearly 

in figure (7) the packet delay is less in node 16 for 

that reason in figure (5) 

Result for figure (2): MPLS -TE voice application 

compare between Node 14 and node 16  

 

Fig (8) Node 14 and node 16 in point to point delay 

(node 14 and node 16 connected to switch) 

  

                 

Figure (9) Node 14 and 16 compare jitter 

Analysis: 

In Fig (8) it compares delay between node 14 and 

node 16 it illustrates delay in node 16 it better than 

node 14 and fig (9) shows the parameter jitter is 

better in node 16 than node 14 because of the short 

path. 

 

Comparative between MPLS – TE and IP network 

without TE compare by some parameter like: 

1/ Traffic receive  

 

Figure (10) Traffic receive  

2/ Jitter 

 

Figure (11) jitter  

3/traffic drop node 14 
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Figure (11) Traffic drop  

4/ traffic send node 14 

 

 

Figure (12) Traffic sends 

ANALYSIS: 

The result shows the MPLS- TE is better than another 

scenario, in Figure(10) Traffic receive for MPLS-TE is 

more increase than traffic receive in IP network without 

TE and in Figure(11) represent the jitter, and that jitter is 

better in MPLS – TE, and also you can see in Figure (11) 

Traffic drop They is no drop in MPLS compare by 

another IP network without TE, after that the final result 

about the traffic send it is also is better in MPLS-TE.                  

 

CONCLUSION: 

We presented in this paper the performance 

parameter of MPLS -TE and a conventional IP 

network for the voice application. Then simulation 

results it can be shown that MPLS- TE represents 

the best solution to executing these Applications 

compared to conventional IP networks. Then 

describes the weak use of the link in traditional 

(conventional) IP networks. It was found that a 

network that was created using OSPF routing 

techniques was not able to effectively manage 

incoming traffic. With the increase in network 

traffic, the shortest route from the source to the 

destination is extremely congested and causes the 

transmission data to be dropped. We have 

introduced and simulated the MPLS -TE able to 

efficiently manage incoming traffic by deploying 

many of the traffic to the LSPs according to FEC 

which cannot be obtained in the traditional routing 

protocol. From the result, we can illustrate the 

MPLS-TE parameter is better than conventional IP 

network model for all the parameters 
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