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1 Introduction

In this document, we discuss multiplexing RBs of different MAC-d flows. 

2 Discussion

When the UE has enough Grants received from the serving Node-b, then it’s better for the UE to use the granted resources as possible as it can, considering RG from non-serving RLS and UE power status. If the UE can’t use up the allowed Grant with the highest priority RBs, then the UE may better to use remaining power to transmit lower priority RBs also.  

This seems to be reasonable approach because there is no waste in cell resource allocation and the throughput of the UE will increase. As such, it is allowed in the current specification for the UE to include streams of different HARQ profiles into one MAC-e PDU.

When RBs of MAC-d flows of different HARQ profiles are multiplexed into the same MAC-e PDU, the power offset of highest priority logical channel is used for the transmission of the MAC-e PDU. In this case, it is generally assumed that the more the priority of one RB, the higher the power offset of the MAC-d flow that the RB belongs to. 

Accordingly, whenever the RBs of lower priority are multiplexed into together with higher priority RBs, then the data of the lower RB will be transmitted with power offset that is higher than the power offset of MAC-d flow where they belong. In other words, the QoS experienced in this case is quite a bit different than that of other cases. Furthermore, if the allocated Grant is same, throughput will go down as the used power offset for the data goes higher than necessary. 

Thus we should try not to multiplex RBs of different power offset as possible as we can. For this purpose, the multiplexing of data from different RBs should be limited to the case when there is not enough data for the highest priority channel to use up entire Grant. 

But at the same time, we should try to prevent the starvation problem also. To meet both requirements, we can think of following possibilities.

One way to satisfy both conditions is to order the lower priority RBs to use non-scheduled transmission with the guaranteed bit rate set to meet only minimum requirement. This will ensure that the lower priority RBs will not experience starvation problem especially when it is expected that data flow from highest priority RBs will be quite heavy. And additionally to prevent wasting of cell resources when the guaranteed bit rate for the lower priority RBs is set higher than real usage, the resources allocated for the non-scheduled transmission should be used for the transmission of scheduled data when lower priority RBs are not able to use up all the resources allocated for non-scheduled data. Following figure is an example of this mechanism. RB1 has higher priority than RB2.
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Another possibility is to configure the number of TTI during which the lower priority data should wait. Specifically, only after data of lower priority RB could not be transmitted during configured number of TTI due to a lot of data in the highest priority channel, the data of lower priority RB can be multiplexed into MAC-e PDU with data from higher priority RB. Following figure is example of this mechanism with configured number of TTI set to 4 and RB1 has higher priority than RB2.
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3 Conclusion 

In this document, we discussed multiplexing of different MAC-d flow. It’s proposed to discuss whether any solution like indicated above is needed. And if needed, it is also proposed to update relevant specifications.
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