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Abstract 

Current trends in the evolution of communication networks is towards the improve-

ment in the Quality of Service (QoS) offered to ongoing connections. There is an 

emerging class of users who use communication networks for their critical needs. 

These users require guaranteed connection at the future time of usage and would be 

willing to specify their exact requirements much in advance of their actual use and 

pay a premium for the guarantees offered. 

Currently, available work on Resource Reservations in Advance (ReRA) is restricted 

to admitting a call immediately on the receipt of a request, which is referred to as Im-

mediate Admission Decision (IAD-ReRA). The IAD-ReRA schemes usually reserve 

resources at the same time at which they admit the call. The possibility of buffer-

ing advance call requests and delaying the admission process, which we refer, to as 

Deferred Admission Decision (DAD-ReRA), with an objective to meet the required 

network performance needs investigation. In this work, a comprehensive model for 

IAD-ReRA is presented and analyzed using Markov Chains. Further, the work pro-

poses the DAD-ReRA approach as an alternative to IAD-ReRA. A detailed queueing 

model for DAD-ReRA is developed and analyzed. This thesis presents SIP-A as an 

extension to the SIP protocol to include DAD-ReRA. A Service Overlay Network for 

Advance Reservations (SONAR) is the architecture proposed to support DAD-ReRA. 

The overheads introduced by SONAR and SIP-A have been discussed. Further, the 

application of DAD-ReRA to Optical and Mobile networks has been studied consid-

ering the specific requirements of these networks. The behaviour of the proposed 

models and schemes has been studied by detailed simulation. A comparison of the 

IAD-ReRA and DAD-ReRA schemes indicate that there are multiple advantages of 

DAD-ReRA which may prove very useful to both the networks and the users that 

support and use ReRA for planned communication respectively. 
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