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Network layer services
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Links in an internetwork
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Network layer in an internetwork
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Network Layer Services
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Network Layer Services

✓Packetizing 
✓Encapsulating the payload (data received from upper layer) in a network-layer packet 
at the source and decapsulating the payload from the network-layer packet at the 
destination. 
✓Duty of the network layer is to carry a payload from the source to the destination 
without changing it or using it.
✓The source is not allowed to change the content of the payload unless it is too large for 
delivery and needs to be fragmented.
✓If a packet is fragmented, the header needs to be copied to all fragments and some 
changes are needed
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✓Routing
✓The network layer is responsible for routing the packet from its source to the 
destination.
✓A physical network is a combination of networks (LANs and WANs) and routers that 
connect them. This means that there is more than one route from the source to the 
destination.
✓ The network layer is responsible for finding the best one among these possible routes. 
✓The network layer needs to have some specific strategies(Routing protocols) for 
defining the best route.
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✓Forwarding
✓If routing is applying strategies and running some routing protocols to create the 
decision-making tables for each router, forwarding can be defined as the action applied by 
each router when a packet arrives at one of its interfaces.
✓When a router receives a packet from one of its attached networks, it needs to forward 
the packet to another attached network (in unicast routing) or to some attached networks 
(in multicast routing). 
✓To make this decision, the router uses a piece of information in the packet header, 
which can be the destination address or a label, to find the corresponding output interface 
number in the forwarding table.
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Other services
Error control -the packet in the network layer may be fragmented at each router, which 
makes error checking at this layer inefficient.
Flow control-the upper layers that use the service of the network layer can implement 
buffers to receive data from the network layer as they are ready and do not have to 
consume the data as fast as it is received. So Lack of flow control 
Congestion control -Congestion may occur if the number of datagrams sent by source 
computers is beyond the capacity of the network or routers. In this situation, some routers 
may drop some of the datagrams. Not implemented in Internet
QoS- The Internet has thrived by providing better quality of service to support multimedia 
applications. However, to keep the network layer untouched, these provisions are mostly 
implemented in the upper layer
Security- Security was not a concern when the Internet was originally designed because it 
was used by a small number of users at universities for research activities; other people had 
no access to the Internet. The network layer was designed with no security provision
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Packet switching
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Packet switching

✓The network layer is designed as a packet-switched network. This means that 
the packet at the source is divided into manageable packets, normally called 
datagrams.
✓ Individual datagrams are then transferred from the source to the destination. 
✓The received datagrams are assembled at the destination before recreating the 
original message. 
✓The packet-switched network layer of the Internet was originally designed as a 
connectionless service, but recently there is a tendency to change this to a 
connection-oriented service.
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A connectionless packet-switched network

In a connectionless packet-switched network, the forwarding decision is based on the 
destination address of the packet

services - virtual circuit and datagram networks /Computer Networks/Dr.K.Periyakaruppan/CSE/SNSCE

4/19/2023
12/24



Sender Network

Network

Receiver
Out of orderR3

R4

R5

R1 R2

A connectionless
packet-swtiched network

A connectionless packet-switched network

4 3 2 1

1

2

3

4
2

3

3
1

4

43 21

services - virtual circuit and datagram networks /Computer Networks/Dr.K.Periyakaruppan/CSE/SNSCE

4/19/2023
13/24



Forwarding process in a connectionless network
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A connection-oriented packet switched 
network

In a connection-oriented packet switched network, the forwarding decision is based on the 
label of the packet.
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A connection-oriented packet switched network
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Forwarding process in a connection-oriented network
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Setup acknowledgement in a virtual-circuit network
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Assessment

a) List  Network layer services.
b) What  is Packet switching?
c) What is Virtual circuit switching?
d) Compare connection oriented and connectionless 
network. 
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