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1 Introduction

A new Rel-12 study item “Study on Further EUL Enhancements” [1] was approved during RAN#58 plenary meeting. The study item includes investigation and evaluation of various improvements which can further enhance the uplink HSPA performance.

In previous RAN1 meeting many contributions on link and system level simulation results on rate control were presented. In many of these, scenarios where only one user transmits data at a time were considered. In such conditions, the DPCCH SIR is not affected by external interference, e.g. by other transmitting high data-rate users.
In this contribution, we elaborate on the importance of keeping the DPCCH SIR under control in rate adaptation and other schemes were the ILPC is based on constant received DPCCH power.
2 Discussion
In the majority of simulations on rate control presented so far, scenarios considering an environment where one user transmits data at a time are considered. In [2], system level simulation results were presented where 2-loop Rate adaptation users were CDM scheduled. The simulation results on the 2-loop Rate adaptation scheme indicated that the DPCCH SIR values can vary widely depending on the number of users transmitting simultaneously. Since the 2-loop or modified 2 loop schemes do not actually control DPCCH SIR, then the network must be able to adapt DPCCH power as the number of users change to avoid affecting quality of DPCCH. Another reason for controlling the DPCCH SIR is for not wasting power on DPCCH or causing interference to neighbours when for example the UE is not transmitting data.
The need for adjusting the DPCCH SIR level provides additional complexity to the system if such schemes are in practice used in scenarios where there is a large variation in interference. The variation in interference can be caused by any traffic as for example low rate users, speech users or other users DPCCH. On the other hand if such schemes are used in a Lean carrier type of environment only, then there is no interference from other users in the same cell and the need for adjusting DPCCH is reduced.

When considering the complexity of a given scheme it is important to take into account the total complexity of the scheme, the complexity of the implementation needed to have good performance in a real network + the complexity of the standardized solution. It is clear that the 2-loop and modified 2 loop schemes can require additional implementation to be used in various scenarios, but can be used as is quite usefully in “Lean” scenarios. The 3-loop scheme does control the DPCCH SIR, as well as the total power, so DPCCH quality is thus maintained even when the load due to other users is changed, and neither too much or too little power is used on DPCCH. This means that the 3-loop scheme although more complex in specification can be used directly in a wide variety of scenarios without additional network implementation.

3 Conclusion
We have in this contribution discussed the need for keeping control over the DPCCH SIR levels and the complexity that comes with it. Based on the discussions we have the following proposal.
Proposal
The following issues related to DPCCH SIR control is captured in the Technical Report [2]:

· Restricted use-cases for different rate adaptation schemes
· Importance of setting DPCCH optimally in scenarios with varying interference

· The additional implementation complexity in real networks and possible impact on performance if rate adaptation schemes can’t handle varying SIR levels.
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