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1. Introduction and Background.
One of the HSDPA Enhancements studied by RAN1 for Release 6 under the study item: “Radio link performance enhancement” is the Fractional Dedicated Physical Channel (F-DPCH) [1]. A Work Item on “Optimisation of DL channelisation code utilisation” was approved at RAN#23 and F-DPCH is being discussed under this work item.
Power control is one of the key aspects of F-DPCH, it was introduced in [2]. Since there is no transport channel it is not possible to use BLER as a quality criterion and thus some alternatives were proposed: fixed power, configurable power setting and inner + outer loop.

Simulation results were presented in [3] with the following power control options: fixed power, inner loop with fixed SIR, inner + outer loop. It was considered in [3] that the best effort solution was to use a fixed power. This will result in extra power consumption, but it is the simplest way to perform the power control.

After discussion in RAN1#40 it was agreed to use a different approach and go forward with a closed loop power control based on the error rate of TPC commands [4].

ToT proposes a discussion regarding the low convergence speed of outer loops based on error rates (error in TPC commands, BLER, etc) and the usa of other quality criteria that allows better convergence speed. 
2. Discussion.
2.1 On the problems of error based power control.
Using a quality criterion based on error rates (like TPC command error rate) results in a power control mechanism with a slow adaptation speed to channel changing conditions. In addition, this speed gets slower as the quality of the communication is increased (lower error rate) [5] [6]. See Appendix A for real measurements in a DPCH. Other quality criteria, like the outage probability may fit as a quality criterion for the F-DPCH better than the TPC command error rate.
2.2 The Outage-Based OLPC.
The objective of these solutions is to adapt the fading margin (which is a component of the SIR target) corresponding to the current fading statistics and to the desired Outage Probability. This on-line tuning process of the fade margin in the OLPC corresponds to a mathematical problem known as "Optimal power control in interference limited fading wireless channels with outage-probability specifications", and it was firstly considered in [7]. Since [8] an analytical solution for this problem exists and the outcome of a dynamic simulation developed to test this solution confirms the ability of the “Outage-Based” OLPC to maintain the required QoS irrespective of the changes in the channel propagation conditions. 
It is proposed for discussion to use an inner loop + outage based outer loop for the F-DPCH power control. The advantages of this method are:

· Its behaviour is not conditioned by error rate measurements.

· It adapts very quickly to changes in propagation conditions and it does it independently of the target quality.
This power control mechanism for F-DPCH will guarantee a high TPC quality and minimum power consumption with the corresponding cell capacity gain. See Appendix 1 for examples in simulation results for a DPCH specific simulations for F-DPCH are to come in next meetings.
3. Conclusions.
There are a lot of discussions on F-DPCH power control and no ideal solution was found. In this document a new approach is presented to be discussed. It overrides most of the power control concerns for F-DPCH. Real measurements and simulation results are presented to support the discussion of this new power control approach.
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5. Appendix A.

This figure represents the evolution of the SIR target of a commercial UE connected to Telefónica Móviles UTRAN. For more details see [5] and [6]. 


[image: image3.png]



Figure 1. 
Eb/No target behaviour (equivalent to SIR target) with abrupt favourable change in propagation conditions.

The scenario of this measurement consists in an abrupt favourable change in propagation conditions at 11:00 minutes. The ideal behaviour of the SIR target would be to descend immediately to the new SIR value (corresponding to the new propagation conditions). It can be seen that it takes more than one minute (from 11:00 to 12:04) to get to the appropriate SIR target value (around 4 dB). This is a very undesirable behaviour because we are consuming much more power than needed with a big impact on cell capacity.

The next figure represents simulations results comparing an error based power control mechanism and an outage based power control mechanism, when there is an abrupt change in propagation conditions at 100 seconds. It can be seen that the error based power control simulation result has a very similar behaviour as in previous figure (real measurements), and that the outage-based one reacts much faster.
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Figure 2. 
SIR target behaviour comparison between traditional error base method and outage-based with abrupt favourable change in propagation conditions.
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