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1.
Introduction

A number of different schemes are being considered to allow the UTRAN to efficiently adjust the amount of uplink resources, i.e. ROT and Node B processing power, being used by each UE. One of the central questions has been whether the rate commands should relate to the transmission throughput or to the T/P (Traffic to Pilot ratio, also known as beta factor). In this document we discuss the pros and cons of each alternative in light of the need to support bearers with different QoS requirements. 

2.
Background

Definitions

In order to simplify the notation, we will use the term beta factor to refer to the traffic-to-pilot ratio for a given transport block size (since there is only one transport channel, this is equivalent to the R’99 TFC).

Also, we will call “boosting” the process of increasing the beta factor required by a particular transport block size in order to improve the reliability of the transmission. Note that boosting is always relative to a nominal beta factor corresponding to a given average number of re-transmissions. Inversely, we will call “de-boosting” the process of decreasing the beta factor.
Rate control schemes

At their last meeting, RAN1 considered adopting the following set of rate-control schemes:
· Dedicated absolute rate-control from the serving Node B.

· Dedicated relative rate-control from the serving Node B.

· Common relative rate-control from non-serving Node Bs in the active set (still under discussion).

Note that in all of these schemes, the adjustment is referring to the total allocated rate rather than that for a specific QoS class.

Support of different QoS classes

During earlier RAN2 discussions in Cannes and Prague, it was agreed that we needed to support the possibility of adjusting the beta factor of a transmission depending on the QoS requirements of the data. Indeed, increasing the beta factor would result in a smaller average number of retransmissions and thus a shorter delay. It was also agreed that the QoS profile would be defined on a per MAC-d flow basis.

Note that for a given maximum beta factor, boosting a transmission would result in transmitting at lower data-rate than the nominal, while de-boosting would result in transmitting at a higher data-rate but at lower reliability.

On the other hand, for a given maximum data-rate, boosting a transmission would result in higher ROT at the receiver, while de-boosting would result in the opposite. 

3.
Discussion
Transmission boosting
As was explained above, boosting a transmission provides a means for adjusting the QoS characteristics experienced by the data. There is still a question as to how much flexibility to allow in selecting the boosting ratio. Indeed, a different boosting factor could be defined depending on the data and also depending on the transport block size being considered.
Since it was agreed to define the QoS characteristics on a per MAC-d flow basis, we feel it would be sufficient to allow the configuration of an independent (de)boosting factor for each MAC-d flow. We do not see any reason to adjust the boosting factor depending on the transport block size, as the effect on the decoding performance should be pretty even across the entire range. 
Therefore we propose to:

· Define a configurable boosting factor per MAC-d flow. The same boosting factor would be applied independently of the Transport block size being considered.

Signaling format
There has been no proposal in which the rate-allocation is specified on a per QoS class basis. Therefore, as long as different QoS classes are configured with different boosting factors, there will always be some uncertainty at the scheduler of the relationship between the transmission block size and the resulting ROT. This implies that signaling the allowed beta-factor or throughput would result in different behaviors. In the first case, the resulting ROT contribution would be known more accurately, whereas in the second case, the peak processing requirements would be known more accurately.

In a real system, it is quite likely that the scheduler will need to check rate allocations against both the available processing power and the resulting ROT. To do so, it would need to consider what boosting parameters it has configured different MAC-d flows with and what data-rates it expects to see from each of them. This can provide a good indication of the median beta factor and therefore give a good means of adjusting the rate-allocation to more accurately reflect the resource utilization expected from the UE transmission. Hence, we do not think that the choice between the two schemes would give a big difference from the point of view of E-DCH resource allocation alone.
The main advantage of allocating beta factors instead of a throughput is that it provides a common measure against which to “stack” the sum of the ROT contributions from both the DCH and E-DCH, hence allowing the Node B to take less of a margin when allocating ROT. With a throughput based allocation there is no simple way to take the DCH contribution into account and will require the Node B to take a larger ROT margin when allocating rates.
Therefore, we propose to:

· Define rate-allocation based on beta factors;

· Allow UEs to allocate any DCH rate based on the regular R’99 procedures;

· Only allow UEs to allocate an E-DCH rate such that the sum of DCH + E-DCH power does not exceed the allocation after taking into account the QoS boosting factor.

4.
Conclusion

In this document we reviewed the issue of boosting for the purpose of QoS and examined how it affects rate allocation. The proposed way forward is to:
· Define a configurable boosting factor per MAC-d flow. The same boosting factor would be applied independently of the Transport block size being considered.

· Define rate-allocation based on beta factors;

· Allow UEs to allocate any DCH rate based on the regular R’99 procedures;

· Only allow UEs to allocate an E-DCH rate such that the sum of DCH + E-DCH power does not exceed the allocation after taking into account the QoS boosting factor.
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