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1. Introduction
At RAN#54, the Work Item on UL MIMO was agreed in [1]. RAN1#69&70 further discussed the E-TFC selection procedure for UL MIMO, and some agreements were made. In the contribution, we will first summarize the current agreements on the E-TFC selection procedure then make further analysis on the data filling order.
2. Discussion
· E-TFC selection procedure flow chart
According to the agreements made so far, the E-TFC selection procedure for UL MIMO is summarized in the Figure 1 below (as a flow chart), which could be used as the baseline for the further RAN2 discussion.
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Figure1: E-TFC selection procedure flow chart
· Data filling order
In the legacy E-TFC selection procedure, the TB size determination is performed by the UE in parallel with data filling. If UL MIMO operation follows this legacy rule, the UE will first determine the TB size then fill the data on the primary stream, and then determine the TB size and fill the data on the secondary stream, as shown in Figure 2A. In such a way, the highest priority data will be first allocated to the primary stream as the data will be allocated according to the logical channel priority (i.e. from the highest to the lowest). 
However, RAN1 has agreed that non-scheduled data is only allowed on the primary stream, which means that highest priority scheduled data might pre-empt the power resource for lower priority non-scheduled data on the primary stream. The extreme case is that highest priority scheduled data exhausts the power resource on the primary stream hence the non-scheduled data (with lower priority) can not be transmitted at all, however at the same time the lowest priority scheduled data still could be transmitted on the secondary stream. This is unreasonable as it violated the priority rules in data transmission.
The alternative method is to first determine the TB size for the primary stream then determine the TB size for the secondary stream, while then performing the data filling in the opposite order, as shown in Figure 2B. In this way, the issue mentioned above could be avoided.
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With the reverse data filling method (i.e. first the secondary stream then the primary stream), after the data filling on the secondary stream,  if the data left is not enough to fill up the granted TB size on the primary stream, the UE will have to continue using the power allocated for the granted TB size, and the allocated power for the primary stream will be larger than the power needed to meet the BLER requirement, as a consequence the target SIR for the primary stream (as well as for the secondary stream) might be decreased improperly due to outer loop power control. 

However, considering that the buffer limited scenario will only occur at the end of a burst which will not happen frequently, in addition outer loop power control algorithm usually has filtering mechanisms, the improper target SIR reduction issue should not be significant. Please note that a smart UE implementation also could solve this issue, e.g. to make sure that no room is left on the primary stream.
Therefore, it is proposed:
Proposal: UE shall first do the data filling on the secondary stream then on the primary stream.
3. Conclusion
RAN2 is kindly asked to discuss and agree on the following proposal:
Proposal: UE shall first do the data filling on the secondary stream then on the primary stream.
4. References
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