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1
Introduction
In the recent meetings, schemes for avoiding the starvation of low priority flows have been proposed [1-4]. Unfortunately no compelling example of such a problem has been presented. Before introducing additional complexity in the system, and before even discussing alternative proposals, we believe - as a generic working principle - that we should first establish the validity of the problem, which is the intention of this paper.
2
Discussion

Since Rel-99, TFC selection has been based on logical channel priorities: “the data allocation shall maximize the transmission of higher priority data” [5]. Not only this elementary scheme guarantees a coherent behaviour across UEs, but it is also simple both to implement and to test. 
An inherent characteristic of TFC selection is that low priority flows are naturally served last and only if the allocated resources allow it. Starvation occurs when the allocated resources cannot accommodate all the logical channels for a long period of time. Obviously, allocating enough resources should considerably reduce the occurrence of the problem. There are some cases however where allocating more resources is not possible and when a flow of high priority has a lot of data to send, starvation of low priority flows may occur. The only solution to avoid starvation is then to allow a logical channel of lower priority to partly or fully take the resources of one of higher priority. This can be done through priority flipping, minimum bit rate… [1-4].
Conclusion 1: when allocating more resources is not enough, the only solution to avoid starvation is to allow a logical channel of lower priority to partly or fully take the resources of one of higher priority.
The first question one needs to answer when trying to solve the starvation problem is the applicability of this resource swapping. Obviously it would not be acceptable to delay the transmission of an SRB or VoIP frames to avoid the starvation of some background FTP download. So the resource swapping should only be applicable below a given priority - as [1] and [2] also suggest. To guarantee the prevalence of e.g. SRB or VoIP frames, we must accept that starvation of low priority logical channels can always occur if not enough resources are allocated.
Conclusion 2: because the prevalence of high priority flows like SRB or VoIP must be guaranteed, starvation of low priority logical channels can always occur when not enough resources are allocated.

Thus as long as there are not enough resources for high priority flows, starvation is not something we should try to solve as it would delay the high priority flows. Only when there are enough resources for high priority flows, but not enough for all the low priority flows, starvation is an issue worth investigating among the low priority flows. In other words for starvation to be a problem that we can try to avoid, there should be at least two logical channel of low priority used concurrently in UL. Ericsson identifies this scenario as “Multiple Active Uplink Rate-Adaptive Non-GBR Services in one UE.” [2].
Conclusion 3: starvation is an issue that can be solved among flows of low priority only.
Thus there are some theoretical configurations where if allocating more resources is not enough to accommodate all logical channels, starvation could be avoided by swapping the resources among logical channel of low priority. 
In practise however we could not find a compelling example where the user / application would benefit by doing so. As a matter of fact it has not been shown that best subscriber QoE (quality of experience) would be received if such swapping were allowed. 
Furthermore, swapping the resources among logical channel of low priority raises a number of concerns:
-
What are the criteria for a logical channel to be allowed to partly or fully take resources from another one of higher priority?

-
Which network entity sets the proposed parameters (e.g. flipping patterns, minimum bit rate)?

-
How dynamic this needs to be?

-
How to accurately determine what satisfies the user / application best?

Note that accurate answers to these questions cannot be given by RAN2 alone.

3
Conclusions

In the recent meetings, schemes for avoiding the starvation of low priority flows have been proposed [1-4]. Because we believe - as a generic working principle - that we should first establish the validity of a problem before introducing additional complexity in the system to solve it, this paper has tried to analyze the starvation issue.
From a theoretical viewpoint: 
-
When allocating more resources is not enough, the only solution to avoid starvation is to allow a logical channel of lower priority to partly or fully take the resources of one of higher priority;

-
Because the prevalence of high priority flows like SRB or VoIP must be guaranteed, starvation of low priority logical channels can always occur when not enough resources are allocated;
-
Starvation is an issue that could be solved among flows of low priority only;

From a practical viewpoint:

-
A compelling typical use case is yet to be found;

-
The proposed solutions have a number of impacts and requirements spanning RAN2, RAN3, SA2 and SA4;
-
There is no current proof that the best QoE would be received by allowing a logical channel of lower priority to partly or fully take the resources of one of higher priority.
In short, we believe that we should first establish on a practical basis the validity of the problem and only then discuss alternative proposals provided that they are feasible and improve the situation at a reasonable cost.

Finally, let us not forget that the simplest way to avoid starvation among flows of low priority is to put them in the same bearer and let the UE alternate them on the same logical channel as it has been done so far. After all, the UE is the closest to the applications and best knows what should be best for them.
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