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1.
Introduction

According to decision made at RAN2#43, one important issue is to allow and define rules for the multiplexing of data from different MAC-d flows within the same MAC-e PDU [1]. The motivation is to provide for the mitigation of the starvation of low priority data and frame fill efficiency.

In this contribution we discuss several criteria for multiplexing of MAC-d PDUs from different MAC-d flows and/or different Priority Queues within one MAC-e PDU. 

2.
Discussion
For this contribution we assume that the control if and how multiplexing takes place is carried out by UTRAN. Furthermore we consider an MAC-e architecture with priority queues. Anyway, the criteria discussed here are independent of an MAC-e architecture with or without priority queues.

An example should clarify the basic concept for multiplexing data of different priorities into one MAC-e PDU. Assumed is an MAC-e configuration with three priority queues, e.g. PQ#1 for low priority data (e.g. for background class services), PQ#2 for medium priority data (e.g. for streaming class services) and PQ#3 for high priority data (e.g. for SRB signaling).

A possible allocation of the total bandwidth to the different priority queues could be, that PQ#2 gets two times and PQ#3 gets three time the bandwidth of the bandwidth allocated to PQ#1. The resulting MAC-e PDU would therefore be composed as depicted in Figure 1. 
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Figure 1. MAC-e PDU format

For the multiplexing of MAC-d PDUs from different MAC-d flows and/or different Priority Queues two different mechanisms can be taken into account.

1. The portion of data of every single priority queue to be transmitted within the same MAC-e PDU, i.e. the fraction of the total bandwidth spent per particular priority queue can be
· derived from the priority of the logical channel(s) mapped onto this priority queue.
· derived from the traffic class information.
Multiple priority queues can be configured, according to the LogCh priorities or traffic class mapped onto these priority queues. The bandwidth assigned per priority queue should be proportional to the priority of the data to be transmitted, i.e. high prioritized queue will get a larger fraction to the total bandwidth tan a low prioritized queue. The relation between LogCh priority / traffic class and the bandwidth assigned per priority queue is an implementation issue and left to the network.

This solution suffers from a static relation between the LogCh priority / traffic class and the assigned bandwidth on E-DCH, i.e. it is not possible to weight an I/B class service over a streaming class service, if this is required or desired by the network, e.g. due to the current traffic situation in the cell.
2. A probably better and more flexible solution would be to explicitly signal to the UE the bandwidth to be allocated per priority queue. This could be signaled as percentage of the total available bandwidth.
This solution provides for a more dynamic and allows fast adoption of the bandwidths assigned per priority, e.g. by NodeB controlled scheduling.
Advantageously, if a priority queue has temporarily no data to transmit, the ‘free’ bandwidth can be assigned to the other priority queues.
A further enhancement could be, to take into account the buffer status in MAC-e or RLC and to adopt the bandwidth assigned per priority queue accordingly, within pre-defined bands.

3.
Conclusion
It is proposed to discuss and agree on basis mechanisms to signal to the UE the bandwidth to be allocated per priority queue.

4.
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