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Introduction

The MCS allocation method will have a considerable impact on system throughput. It is possible to base the allocation method exclusively on information available at the Node B or to also utilize CPICH SIR reports from the UE. This papers discusses the system related issues, argues that dynamic adjustments will have to be used in the allocation procedure. If no one method is to be exclusively relied upon for MCS allocation, the disadvantages associated with SIR reporting such as uplink signaling and the definition of the actual measurement, suggest that unless performance gains are shown using explicit SIR reporting it should not be standardized.  
System considerations

Using SIR reporting

The SIR definition has been removed from the specification. The main reason was that there are a number of ways of implementing this measurement in the UE for power control reasons and these differences could not be reconciled into a single definition. The CPICH SIR is not directly utilized by the UE as the DPCH SIR is used for the inner loop power control. This value would however be indirectly linked to receiver implementation when the network uses it to determine the instantaneous SIR with which the HS-DSCH will be received, and from that determine the MCS level. This link would make it equally difficult to agree on a definition for the CPICH SIR that could be reported by the UE.

The absolute value of the SIR measurement is affected by a number of parameters such as the averaging period for the ISCP. The accuracy of the reported absolute SIR value can be considered not to be very high. 

Using DPCH tx power

This method is based on the assumption that the inner loop power control procedure is successful in maintaining the target SIR, and that this target SIR is known by the network. The errors introduced by errors in the instantaneous SIR measurement used for power control and the errors introduced during uplink transmission have been evaluated via simulation and this method was shown to be on a par with the SIR reporting method with regards to throughput performance. What is difficult to evaluate is the error that the network will made in the inner loop power control SIR target that the network will use.

Using advanced receivers

The use of advanced receivers has been discussed in WG1. Their introduction will make the task of MCS allocation even more complex irrespective of whether the network uses DPCH tx power information and/or a reported SIR value. For correct operation a different set of thresholds for the assignment of each MCS level must be available for each receiver implementation. The number of threshold sets should also be multiplied by the number of paths (but not the UE speed as the instantaneous SIR is used for allocation and demodulation) and possibly even the power ratio between the different paths. This amount of information is too large to be communicated by the UE and stored at the network and may well not be explicitly available at the UE.

Discussion - Conclusion

The information on which both MCS allocation methods rely will not be very reliable. The SIR measurement will be difficult to define in a manner that accurately represents demodulation efficiency and not very accurate as an absolute value. Also the assumption made by the network on the SIR target maintained by the inner loop PC at the UE will have some inherent inaccuracy and will not be able to implicitly track outer loop power control output.

Even if the aforementioned information was accurate, it would be almost impossible to parameterize it for all possible channel conditions (path number and power ratios) and the different receiver implementations (RAKE, MPIC, EQ, etc.). The two proposed methods are unlikely to be exclusively used to determine the MCS level.

The most likely scenario therefore appears to be that some form of outer loop procedure will have to be used to refine the MCS allocation. The number of ARQ requests is a metric known to Node B and can be used to adjust the assumptions made at the network or add correction margins to any values reported by the UE. This metric, as the information on the DPCH transmit power reside at Node where the MCS allocation decision will be made. In view also of the problems associated with SIR reporting, mainly definition and uplink signaling, and the fact that simulation results do not show performance gain, there seems little justification at this point in time in introducing such a report.
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