NEW APPROACH TO QUALITY OF TELECOMMUNICATION SERVICE NEGOTIATION

This thesis addresses an open issue of end-to-end (E2E) quality of service (QoS) provisioning in next generation networks (NGN). Research focuses on technical issues regarding E2E QoS deployment, such as: definition of QoS requirements, service level agreement (SLA), definition of service classes, performance metrics, QoS signaling protocols, QoS negotiation models and service management.
Main contributions of this research are: (1) proposal of a new approach to QoS negotiation in NGN environment, (2) proposal of a generic service level specification, (3) proposal of an efficient class selection algorithm and (4) design and implementation of application for QoS negotiation and management in the NGN environment.
Proposed E2E QoS provisioning model is centralized, which means that service negotiation and management are performed in a group of domains via the third party (3P). This central entity consists of: User agent, Path provider entity, Class selector and Network resource manager. Central entity stores and maintains all negotiated SLAs. 

A general structure of the service specification form is also proposed. It contains technical parameters related with a particular service request. Main specification parts regard traffic flow, traffic profile and QoS specification.  

Relying on such general form, an efficient algorithm for service class selection is proposed and evaluated. The algorithm selects the most appropriate class for each domain by determining the closest conformance between the required and offered service level. A numerical example that demonstrates operating of the algorithm is also presented.

Application for QoS negotiation and management in NGN environment has been developed and described in details. This application presents an upgraded version of application for QoS negotiation in IP DiffServ network. Main aspects of the upgrade are: the application is based on a generic service level specification, independence of underlying QoS architecture and CMS algorithm implementation.

Performance evaluation of the proposed algorithm for class selection has been performed using this application. Different experiments have been carried out in order to examine functionality of the proposed algorithm, such as: the influence of number of domains and their attributes (in terms of service classes) to service negotiation, the influence of threshold to selection of the most appropriate class, service negotiation in a chain consisting of domains with different attributes. Results of the analysis have pointed out the following important advantages of the proposed approach: fairness in resource consumption, flexibility in class selection according to specific management policy and adaptability to different quality of service models.

This thesis also analyzes compatibility of the proposed approach with different QoS inter-domain routing algorithms and QoS signaling protocols. Besides, technical aspects and possible deployment of different 3P model scenarios have also been addressed.
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