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NETWORK-LAYER SERVICES 

Packetizing 

The first duty of the network layer is definitely 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. 

Routing and Forwarding 

Other duties of the network layer, which are as important as the first, are routing and 

forwarding, which are directly related to each other. 

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 thedestination. The network layer is 

responsible for finding the best one among these possible routes. 

Forwarding 

 Forwarding can be defined as the action applied by each router when a packet arrives at one of its 

interfaces. The decision-making table a router normally uses for applying this action is sometimes called 

the forwarding table and sometimes the routing table. When a router receives a packet from one of its 

attached networks, it needs to forward the packet to another attached network 

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 designers of the network layer, however, have added a checksum field to the datagram to control 

any corruption in the header, but not in the whole datagram. This checksum may prevent any changes 

or corruptions in the header of the datagram. 

 

We need to mention that although the network layer in the Internet does not directly provide error 

control, the Internet uses an auxiliary protocol, ICMP, that provides some kind of error control if the 

datagram is discarded or has some unknown information in the header. 

Flow Control 

Flow control regulates the amount of data a source can send without overwhelming the receiver. If the 

upper layer at the source computer produces data faster than the upper layer at the destination 

computer can consume it, the receiver will be overwhelmed with data. To control the flow of data, the 

receiver needs to send some feedback to the 

sender to inform the latter that it is overwhelmed with data. 

 

NETWORK- LAYER PERFORMANCE 

 The performance of a networkcan be measured in terms of delay, throughput, and packet loss. 

Delay: 

 The delays in a network can be divided into fourtypes: transmission delay, propagation delay, 

processing delay, and queuing delay. 

Transmission Delay: 

 Delaytr= (Packet length) / (Transmission rate). 

Propagation Delay: 

 Propagation delay is the time it takes for a bit to travel from point A to point B in the 

transmissionmedia. propagation delay is 

 Delaypg= (Distance) / (Propagation speed). 

Processing Delay 

 The processing delay is the time required for a router or a destination host to receive a 

packet from its input port, remove the header, perform an error detection procedure, and deliver the 

packet to the output port (in the case of a router) or deliver the packet to the upper-layer protocol (in 

the case of the destination host). 



Delaypr= Time required to process a packet in a route

Queuing Delay 

 Queuing delay can normally happen in a router.

  The queuing delay for a packet in a router is 

input queue and output queue of a router. 

Delayqu= The time a packet waits in 

Total Delay 

 Total delay = (n + 1) (Delay

Throughput: 

 Throughput at any point in a network is defined as the number of bits passing 

throughthe point in a second, which is actually the transmission rate of data at that 

point.  

 Throughput = minimum {TR1, TR2, 

Packet Loss: 

Fig: Pocket delay and throughput as functions of load
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Time required to process a packet in a router or a destination host 

Queuing delay can normally happen in a router. 

lay for a packet in a router is measured as the time a packet waits in the 

input queue and output queue of a router.  

The time a packet waits in input and output queues in a router

1) (Delaytr+ Delay pg+ Delay pr) + (n) (Delay qu) 

Throughput at any point in a network is defined as the number of bits passing 

the point in a second, which is actually the transmission rate of data at that 

minimum {TR1, TR2, . . . TRn}. 

Fig: Pocket delay and throughput as functions of load. 
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measured as the time a packet waits in the 

input and output queues in a router. 

Throughput at any point in a network is defined as the number of bits passing 

the point in a second, which is actually the transmission rate of data at that 

 


