
88 ●	 C O M M U N I C A T I O N S    2 / 2 0 1 6

1.	 Introduction 

Definition of the postal services sector, clear identification of 
postal markets, is not easy given the diversity and overlapping of 
the various categories of services. One possibility, however, is to 
look at these services in terms of their normative and regulative 
definitions.  It is a  typical approach to understanding postal 
services by dividing them into the category of universal and other 
services with the determination of their basic characteristics 
and conditions of their provision.  In this sense, the postal 
service is characterized by a high degree of spatial and temporal 
availability and in regulated segment also by price affordability. 
Main characteristics including quality indicators are normative 
defined with a  clear determination of the minimum standards 
of fulfillment. In the segment of mandatory (universal) services 
this fulfillment must be monitored. Normative and regulative 
aspects when defining and assessing the postal services are 
often supplemented by an analysis of the entire postal industry 
value chain, which includes four basic activities of the postal 
service. Such a definition of postal services is also obvious in the 
evaluation reports of the European Commission in [1 and 2] or 
in professional reports and discussions of many authors in [3 - 5]. 
It is a view on the postal services in terms of analysis of processes 
and sub-processes that are implemented in networks.  This view 
has been recently significant, particularly in addressing issues of 
interoperability and of regulation of access to the public network. 
Looking for points suitable for third-party access to the postal 

system is closely related to the nature of the postal infrastructure 
and network processes. These processes are labor intensive and 
are also characterized by daily, direct contact with customers, 
which is intrinsically linked to the quality of services. 

Network nature of postal services does not differ from other 
network systems.  There is obvious overlap of common features 
with transport or telecommunications systems whether in the 
design and organization of the networks or in requirements for 
coverage of territory, particularly with regard to regulated services 
of general public interest. At a  certain level of abstraction, 
a complex postal system can be seen in layers, as is the case of 
telecommunications services and systems.  In both cases, when 
using a  layered model, it is possible to consider the existence 
of the same input elements of system: forwarder and receiver/
addressee, infrastructure as network nodes, available transmission 
path and means of transport as a  transfer medium. It remains 
to determine the number of layers and functions to ensure the 
required communication services [6].

2.	 Objective and methodology

Since the service can be understood as ensuring the process 
to meet customer requirements on the one hand and to make 
a maximum legitimate profit on the other hand, postal system can 
be illustrated in the context of the layers. The legitimate profit is 
used for the growth of provider of these services. The aim of this 
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into the postal system from extraneous postal system, thus at 
the moment of permitted access of other postal operator to the 
network.  In the process of transfer of shipments, infrastructure 
layer functions affect activities related to the use and movement 
of mobile device along the specified transport path. In the phase 
of sorting of consignments,  infrastructure layer functions affect 
activities carried out in the processing centers, whose task is not 
only to sort consignments based on the tasks resulting from the 
technology layer of  the network, but also to access the network 
for processing of consignments coming from external postal 
systems. At the delivery stage infrastructural layer works again in 
stationary or mobile devices. It performs activities related to the 
exit of consignments from the postal system [8].

3.1 Description and tasks of the infrastructure / 
network layer of postal system

Infrastructure (network) layer appears in terms of determining 
the functions of the postal system as the most important. 
Determination of its functions also allows the solution of 
important attributes relating to access and connection to the 
networks of individual operators or thinking about ways of 
construction and organization of postal transport networks.

General functions of the network-oriented part of model are:
•	 utilization of available infrastructure and the relevant types of 

transport to ensure the transport of postal substrate,
•	 creating of topological links between existing network nodes, 

creating links between two adjacent nodes,
•	 addressing, routing and route location of consignment/ 

shipping units to their destination.
Network-oriented part of layer model is actually associated 

with physical distribution of consignment, for which it uses 
existing infrastructure and real transmission medium as an 
operational postal rate [8].

 
The functions of the infrastructure layer
1.	 Network part of infrastructure layer is seen as an aggregate 

of equipment and physical media, which together form an 
autonomous entity available to the interconnection of postal 
systems to ensure the transport of postal substrate through 
the establishment of fixed route on the basis of identification 
element, which may be a  direction sign determining the 
routing in each point of the network.
•	 The task is to provide means for the implementation of 

the connection and transport of consignment between 
the individual postal systems.

•	 It ensures the establishment of connection through 
a  variety of configurations from simple two-point 
connection to a  network connections supported by 
a complex combination of subnetworks, which are offered 
by a line section of the infrastructure layer.

paper is to highlight the determination of the functions of the 
layers of postal system. At the same time, the paper highlights 
the definition of rules for communication between peer layers 
and determination of the interface between the layers, so that 
the model meets the requirements of open postal system which 
allows the interoperability with other systems in the functions and 
roles of the various layers of the postal system. Interoperability 
is particularly important in the network of the system, which is 
crucial in terms of implementing postal service. The methodology 
of modeling functions, tasks, interfaces and protocols is based on 
an analysis of principles of OSI Reference Model [7].

3. 	Results and discussion

Determination of the functions of each layer in the model is 
based on assumptions of underlying network arrangement of postal 
system. According to the pattern of open communication system 
OSI, which is standard, it is not compulsory to use a  particular 
type of technology or equipment.  It is about providing guidance on 
where it is necessary to ensure consistency in communication and 
to set the rules for the interconnection of networks. We consider 
the model divided into three layers (Fig. 1). 

Fig. 1 Three-layer model of postal system

User-oriented layer mediates customer’s contact with the 
postal system through equipment allowing a  consignment to 
enter into the postal system at the collection stage and to exit 
from the postal system at the delivery stage. During the whole 
technological process of implementation of the postal services in 
justified cases (depending on the type of service and technology 
used) it is allowed to use the application services to monitor the 
movement of shipments. Technological layer ensures decisions on 
the use of appropriate techniques according to the requirements 
of the service provided at all stages of the postal service.

The infrastructure layer of the postal system decides about 
the physical transfer of shipments and provides these shipments. 
It necessarily covers all stages of the transfer process from the 
collection of consignment until its delivery. This layer provides the 
activities realized in stationary and mobile objects, which operate 
as traditional access and contact points of network (endpoints) 
but also as the processing centers. The infrastructure layer 
necessarily carries out activities related to the entry of shipments 
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•	 routing and transport of postal substrate between two 
points,

•	 sorting, consolidation and deconsolidation of transport 
units and aggregates,

•	 control of flows between nodes,
•	 detecting or correcting errors that may occur in the 

physical part of the infrastructure layer.
Protocol: rules to control flows between nodes (transport 

order, postal traffic plan, timetable  ...).
Quality: network capacity, the transportation time (a failure), 

error related to incorrect delivery of consignment and so on.
Safety: Safety protection is always carried out before the 

performance of the common functions in this part of the 
infrastructure layer: before dispatch of consignment in the flow 
and through ordinary layered functions - after acceptance of 
delivery in the next node (confidentiality of relocation) [10].

3.	 Physical part of the infrastructure layer provides the means for 
activating a physical - real connection of nodes in the network 
to ensure the transport of postal substrate between nodes in 
the network. The physical connection may also include other 
systems, each of these systems provides transportation of the 
postal substrate by means of the relevant transmission media 
(postal course) [11]. The functions in the physical part of the 
infrastructure layer are determined by the characteristics of 
used transmission medium and may be different: 
•	 activation and deactivation of the physical link,
•	 transport of postal substrate - identification, loading and 

transport.
Protocol: Its role is to ensure administration and management 

of a  physical connection (postal traffic plan, transport order, 
timetable...).

Interface: storehouse / loading ramp.
Quality: is derived mainly from used topological connections 

of nodes in the network and used transport [12]. It can be 
characterized by parameters:
•	 error rate -  errors relating, for example to a  loss of 

a consignment,
•	 availability of services,
•	 speed.

Safety: protection of the entire flow of consignments and 
implementation of confidentiality of flows and of connections 
between nodes.

3.2 Importance of infrastructure layer

In modeling of the postal system we can not only consider  
the use of the layer model ISO / OSI, but we can find some 
parallels with transport systems of which an important feature 
is network character and availability of offer. The demand for 
postal services and its incidence in terms of place of origin is 

Basic service provided to the technology layer: providing of 
transparent shipment so that the structure and content of the 
transport units of postal substrate is determined only by the 
layers above network layer. The network part of the infrastructure 
layer provides the functions necessary for hiding the differences 
of used transportation technologies of individual postal systems. 
This creates a  consistent network service. Thus, the service 
provided at each end of the network connection is the same even 
if the network connection is established by means of several sub-
networks with different types of processing or by various means 
of transport from which this connection is independent. The 
exception is the level of quality of individual sub-networks or 
means of transport. 

Services provided by network part of infrastructure layer are 
as follows:
•	 transport of postal substrate in the prescribed form through 

selected network path,
•	 addressing in the network according to the identification 

element (identifier),
•	 creation of network connections from point to point,
•	 ensuring the quality of provided service,
•	 local detection of errors.

Protocol: network address - directional sign that uniquely 
identifies each of the end systems (to ensure access to the sub-
network, or the network of other postal system).

Interface: a node in the network.
Quality: depends on agreement between the technological 

layer and services of infrastructure layer in selecting paths in the 
network, which will be the same at the endpoint as declared at 
the start.  It is about fulfillment of parameters such as: availability, 
reliability, network capacity, speed, error rate. Safety: Safety 
services related to the provision of service of network part of 
infrastructure layer from one end system to another end system 
are the same as in providing access to the sub-network or other 
network [9]. In particular it is about:
•	 identifying the point of origin of postal substrate / 

consignment,
•	 secrecy of connections between nodes (ending nodes),
•	 confidentiality of transported flows,
•	 integrity of relocation.

2.	 Line part of the infrastructure layer provides the functional 
and procedural means for creation of physical connections 
between network nodes. It decides about joining of two 
adjacent nodes, and creates a network typology.  Functions 
and services provided for network part: 
•	 mapping of postal substrate,
•	 identification and exchange of postal substrate,
•	 control of interconnection  of systems - ability to manage 

interconnection of nodes in the physical part of the 
infrastructure layer,

•	 detection of errors on transport units,
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options for ensuring access to the postal operator network and 
mutual interoperability between postal systems [16].  

A  positive effect of the mutual interconnection of postal 
systems managed by different postal operators is support and 
strengthening of consumer interests through greater interoperability 
between operators. Aim of postal system interoperability is 
to build a  monolithic block of services for users from sub-
components that are technically different and are managed by 
their different operators. Compatibility and interoperability of the 
postal systems enable increasing the efficiency of the provision of 
services such as applying components of automation of system to 
which is secured an access or ensuring compliance or increasing 
the quality of services as required [17].  In order to pursue 
interoperability we should remember three basic aspects: system 
organization and a hierarchy scope, legislative environment and 
standards applied [18].

4.	 Conclusions

An important reason why the authors consider the postal 
system as the layer model is increasingly wider range of services 
and their penetration into the field of electronic communications, 
which are becoming indispensable part of the provision of postal 
services, in particular in the form of additional services, which 
are increasing the positive perception from the customer. An 
interesting area is the creation of hybrid products involving ICT 
(Information Communication Technology) in the process of 
collection and distribution, when a part of the chain is realized 
electronically. Here, there is room for discussion, especially in the 
area of regulation of services. Which regulatory regime should 
apply to these services? What regulatory authority will deal with 
that? Which regulatory provisions or measures are unnecessary 
and which, in turn, are absent?
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likewise characterized as in transport systems and electronic 
communication systems. It can be said that it is everywhere, 
but the offer of postal services as well as transport services is 
given by territorial or spatial restriction, which is specified by 
access points in the network - postal premises, mailboxes, postal 
machines (postal system) or in transport stations, bus stops and 
so on (transport system). Some types of services in the electronic 
communications are available without space limit, especially in 
the segment of mobile services [13].

Each postal network is made up of the respective stationary 
and mobile installations carrying out specified functions, without 
which it would be impossible to ensure the full operation of the 
network. Tasks of mobile devices of postal network are considered 
as transport media. Their primary role is to ensure regular 
connection between stationary devices distributed in the postal 
network. In terms of postal services, these devices are identified as 
postal courses. They are steadily organized connection established 
by transport route, with time data about the movement of vehicles 
used for transport of postal substrate. Stationary devices have 
a fixed, stable position in the network and through them the postal 
system ensures customer´s requirements for individual service 
and carries out activities related to distribution of consignments 
(establishment of links between adjacent nodes) [14].

For postal systems it is typical to use hierarchical tree network 
configurations based on so called static route. It is the specifying 
of routes between regularly used network nodes, while the total 
set of nodes can be divided into inactive nodes, currently unused, 
and active nodes that are used as needed as transit points along 
the route. It means that in the postal transport network there are 
firmly established links between adjacent nodes in the network 
and defined routing between endpoints with the specified times of 
movement of the postal courses [15].

Configuration utilizing dynamic paths is typical by 
maximizing the flexibility of using a  network structure with 
regard to the scope of requirements and by determining the 
size and solution of transport flows. The provider can choose 
from several connections in determining the route from point 
A  to point B. This structure is often used when dealing with 
crisis situations such as unexpected interruptions in transport 
capacity and traffic collisions. Definition of the functions, tasks 
and rules for communication between different postal systems in 
the infrastructure part of the model permits consideration of the 
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