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1.
Introduction
There have already been multiple discussions on the fact that the limitations of the current TFC selection scheme. In this document we are examining these limitations once more and we propose some simple solutions for mitigating them.
2.
Background
The R’99 TFC selection scheme is based on absolute priorities. This means that logical channels are allocated fixed priorities and that higher priority data is always transmitted first. This scheme will cause starvation of low priority processes. A short-term effect of starving a bearer is that re-transmissions are not possible and therefore, it is impossible for them to free up the memory they are using up. As explained in [1], this effect could impact the performance of the higher priority bearer in cases where RLC memory is being soft shared among all RLC entities. A long term effect is that TCP timers may start expiring, thus extending the effects of the stalling over a longer period of time.
An alternative would be of course to no configure different priorities for sources that are able to generate substantial amounts of data (any TCP based application). With no information helping to differentiate between streams, however, UEs would typically split the resources equally among them. The result is less control by the network. 

Consider the case of an FTP and an HTTP application. The HTTP application should probably be given a higher priority than the FTP one. But a large HTTP page could occupy the channel for a long time, resulting potentially in un-necessary retransmissions by the TCP entity serving the FTP process.
Summary of impact of absolute priorities:

· Same priority: 
No control over how resources are allocated.

· Different priorities: 
Starvation with described short-term and long-term effects.

3. Discussion

One solution is to develop a more elaborate scheme that does not suffer from the same problems. It might dictate specific minimum throughput to allocate to each stream or even latency requirements. This could give more control to the network and eventually better performance, but is likely to be more complex for UEs. An alternative is to maintain the present scheme, but at least try to address some of its short-comings.

Solution for same priority configurations

The only problem in this scheme is that the UE has no idea how to best split resources among the streams. A simple scheme would be to provide a metric of the relative throughput to allocate to each logical channel. This would provide some means in the network to control the UE behavior. In the example of the FTP and HTTP applications, the network may give the FTP stream a weighting of 1 and HTTP a weighting of 2, resulting in the UE giving the HTTP stream double the throughput than it gives the FTP stream when both have data available. 

This scheme would therefore come on top of the absolute priorities to complement the information available at the UE and improve the QoS differentiation between streams.

Solution for different priority configurations

For this type of configurations, it is possible to address the short-term problem described above by making it possible to map RLC re-transmissions to a logical channel with higher priority as proposed in [1]. 
Unfortunately, there is no simple way to address the long-term impact of application data starvation on TCP. However, it can be hoped that the packet call sizes on the higher priority bearers are sufficiently small that the effect might not be felt on the long TCP timers and thus that the problem could be avoided altogether.
4.
Proposal

It is proposed to discuss the problem of starvation described above and to decide whether a complete overhaul of the TFC selection scheme is desirable, or if it would be sufficient to agree on stop-gap solutions such as the ones provided here.
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