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1
Introduction

Means for avoiding the starvation of low priority flows in the uplink have been discussed for E-UTRAN. In an attempt to progress on this issue, this contribution compares the uplink priority flipping approach [2] with the minimum bit rate one [3] and suggests a way forward.
2
Comparison
Since Rel-99, TFC selection has been based on logical channel priorities: “the data allocation shall maximize the transmission of higher priority data” [4]. This elementary scheme has guaranteed a coherent behaviour across UEs, and has the benefit of being simple to implement and to test.  The priority flipping approach also ensures coherent behaviour across UE’s while avoiding the starvation of low priority flows. On the other hand, the minimum bit rate approach changes the way uplink transport block are built by the UE’s, which can potentially lead to a non-coherent behaviour across UE’s. In order to get a better understanding of the benefits, drawbacks and implications of both proposals, the table below compares the two in terms of complexity, provided services, flexibility, impacts on segmentation, high priority flows and S1 interface.
Table 1: Priority Flipping vs. Minimum Bit Rate
	Criteria
	Approach A - Priority Flipping
	Approach B - Minimum Bit Rate
	Best Choice

	UE complexity
	Low: because it relies on existing TFC selection, it can be considered as a very simple change.
	From medium to high depending on the filtering length in the UE required by the standard.
	A

	eNB complexity
	To check that starvation is avoided or that a minimum bit rate is provided, the eNB needs to track the data rate of the UL logical channels.
	To check that starvation is avoided or that a minimum bit rate is provided, the eNB needs to track the data rate of the UL logical channels.
	A & B

	Testing complexity
	Two flows with full buffer are enough to check if the UE flips the priority.
	Complex scenarios are required.
	A

	Starvation Avoidance
	Always with the appropriate pattern.
	Only if the grant is always larger than the sum of all minimum bit rates.
	A

	Provision of Minimum bitrate
	Not very accurate but possible when taking into account L1/L2 performance (HARQ operation, ARQ retransmissions…). 
	Accurate but highly depends on the UE filtering i.e. implementation.
	B

	Flexibility
	Because the patterns and their calculations remain in RRM control of the network, it is fast to standardize and flexible to operate.
	Because it heavily relies on the UE to guarantee the minimum bit rates (i.e. what kind of filtering is used), there is either a risk of inconsistency across UEs if too much freedom is allowed, or a risk of inflexibility if too many details of the UE behaviour were to be standardized.
	A

	Impact on Segmentation 
	None
	In order to fulfil the minimum bit rate requirement on a TTI basis, RLC SDUs need more segmentation, leading to increased overhead. This could be avoided by using longer filtering to control minimum bit rate but that would lead increased UE complexity
	A

	Impact on High Priority Flows
	None with appropriate patterns
	A non-GBR high priority bearer may be blocked by the GBR part of a low priority one. Starvation of high priority flows may occur.
	A

	S1 impacts
	The pattern can remain an O&M configuration parameter
	Not clear yet whether the minimum bit rate would mean introducing a new parameter, making all flows GBR flows, or be an O&M parameter.
	A


3
Conclusions

This paper has compared two approaches that have been proposed for E-UTRAN to avoid the starvation of low priority flows: priority flipping [2] and minimum bit rate [3]. Based on the comparison above and to progress E-UTRAN standardisation work, we recommend the adoption of the priority flipping. 
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