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1.0  Discussion
The purpose of this document is to highlight another issue with MCS’s that are designed to improve cubic metric.  Cubic metric is only a concern for power limited UE’s.  That is, if the PA is designed to meet 24dBm at 1dB cubic metric, then, if an MCS is employed which has 0dB cubic metric, it stands to reason that 25dBm could be supported when using that MCS and consequently coverage would be improved with the increased power.  There is a problem with this thinking in addition to the issues raised by other papers.  The UE power level is unknown to the BS.  Uplink MCS selection is based in the BS, but UE power level is known only at the UE, how will the BS know to schedule a power-limited MCS?  One possible answer is that the UE should report to the BS whether or not it is in a power-limited situation.  This should require at most one bit, but we need to decide if the benefits of the bit outweigh the cost.  This bit would have to be highly protected because errors on this channel would result in poor scheduler performance.  In addition, this complicates the scheduler, requiring an additional input.  Of course, it is always possible to schedule a UE with a power-limited MCS based on channel quality, even knowing that channel quality is likely a poor indicator of path-loss.  But supposing this was done, it would result in many cell-edge UE’s being scheduled with suboptimal MCS’s.  

Now, suppose that a UE employs manufacturer-specific methods for optimizing his PA.  Then there is no issue.  If the UE is power limited, it knows and then it employs power de-rating reduction.  No signaling is required and the scheduler is always able to choose the optimal MCS for that mobile based on channel conditions.
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