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The research activity of the France Telecom R&D traffic modelling group is centred on understanding the three-way traffic performance relation between demand (the volume and characteristics of offered traffic), capacity (the amount of resources available and the way these are shared) and performance (various criteria contributing to perceived quality of service). This understanding is essential for cost effective network design in terms of both provisioning resources and controlling the way those resources are shared. In the following we highlight some issues we consider important.

Characterizing demand.

It is more important to characterize traffic in terms of flows and user sessions than in terms of packets. Self-similarity at packet and even flow level may not be important if sessions can be supposed to arrive as a Poisson process. The latter assumption is reasonable though difficult to validate.   

It is generally sufficient for traffic modelling and control purposes to distinguish the broad classes of streaming (audio and video) traffic and elastic (data) traffic.

Modelling traffic for performance evaluation.

Assuming fair sharing leads to robust fluid performance models for elastic traffic. It is plausible that departures from ideal fairness do not completely destroy the insensitivity of performance with respect to detailed traffic characteristics. However, it remains to investigate the degree of insensitivity in a realistic configuration and thus determine the need to track detailed characteristics.

Integration of streaming and elastic traffic, with priority given to the former, is very difficult to model analytically. Quasi-stationary models appear to offer good approximations but we would like to prove they provide useful insensitive performance bounds. 

Performance of streaming traffic and perceived quality of underlying audio and video applications depends on packet level dynamics. It is important to study the accumulation of jitter in successive bufferless multiplexing stages. A "negligible jitter conjecture" introduced in an Infocom 2001 paper allows simple engineering if true, but it remains to establish a formal proof.  

Designing traffic controls.

Our research on the traffic performance relation leads us to doubt the usefulness of resource reservation and class of service differentiation as the basis for effective traffic controls. We are developing a flow-aware network architecture relying on implicit measurement based admission control for both elastic and streaming flows. A major research issue is the design and calibration of the MBAC. 

Per-flow fair queueing is feasible (i.e., scalable) when admission control is employed to protect against overloads. It is important to explore the scope for more efficient transport protocols when fairness and congestion control are thus assured by scheduling.

We propose to associate admission control and fair queueing in a router architecture called "cross protect". This association allows guaranteed and differentiated quality guarantees for streaming and elastic flows without the need for explicit traffic classification and conditioning.  

Applying traffic modelling insights to wireless.

In view of their growing importance and the scarcity of the radio resource, it is very important to apply traffic modelling insights to the design of cost effective wireless access networks. We are currently investigating the traffic performance relation for CDMA networks. The problem is complicated by the fact that demand has an additional spatial characteristic while the shared resource is not simply bandwidth; available power as well as inter- and intra-cell interference are equally significant limitations on capacity.
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