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1
Introduction

 F-DPCH (Fractional DPCH) has already been discussed in RAN1 in the context of “Optimisation of DL channelisation code utilisation”. The principles of F-DPCH have been described in [1] after the Work Item was introduced.
The objective of this contribution is to discuss in more details power control aspects of F-DPCH. Several options are envisaged to allow the topic to progress.
2
Discussion
The objective of the F-DPCH is to optimise the DL channelisation code resource by sharing a DL OVSF code between several users to carry the DL TPC bits for those users and eventually the pilot bits. The TPC bits received by each UE will allow to power control the UL DPCCH/DPDCH in the same manner as with existing DL DPCH. F-DPCH can be configured for users supporting HSDPA and with no conversational service, it requires DCCH to be mapped to HS-DCCH (see [2]).
One open point though still remains the power setting for the F-DPCH itself. Several options are discussed below.

2.1
Fixed power setting
This is the simplest approach one can think of. Fixed power here means that TPC bits for all UEs are sent at the same fixed i.e. use the same type of power setting as P-CPICH. 

Fixed power setting implies that although TPC bits are sent by the UE in the UL the node B would not follow the UE’s power control commands.
 Although considered not completely optimum from a power management point of view, we believe it may still be worth to consider the fixed power setting option.
Indeed preliminary evaluations show that it should be possible to use 2-4% of the cell power to achieve around 4% BER on the DL TPC bits. Further evalution is needed to fully verify that fixed power is a reasonable option from the power management perspective (environments, TPC BER targets, soft handover…).
2.2
Configurable power setting

This scheme is an alternative to the previous scheme where the TPC bits power can vary on a slow basis. This is similar to the power setting of common channels as e.g. S-CCPCH. The variations in F-DPCH power could be due to e.g. change in radio conditions or position of the mobiles multiplexed on the channel in the cell, mobiles entering of leaving the cell… Depending on whether or not the F-DPCH is in soft handover, this information could either be sent by the RNC or internally determined by the node B.

Compared to the previous approach this would already allow to reduce the fraction of the cell power used for F-DPCH transmission.

One further optimisation could consist in having a UE specific TPC power setting i.e. if it is the RNC that determines the TPC power setting for a given UE, it could use existing CPICH measurements to determine a suitable power to transmit TPC bits to a given UE. This would allow to further optimise F-DPCH transmit power still letting it vary on a slow basis. 

2.3
Inner + outer loop power control
At this stage, since it has not been fully verified that fixed or slowly varying power F-DPCH transmit power  (either UE specific or not) can be used to reliably transmit the DL TPC bits to each UE without consuming to much of the cell power alternative options should be envisaged.
One alternative way close to the existing DL dedicated power control would be to try to maintain an inner and an outer loop power control. As already mentioned during the study item phase, the main difference with the existing DPCH is that the F-DPCH does not carry any transport channel , therefore the outer loop power control as known today cannot be applied.
If one wants to use the same principle and apply it to the DPCH, a metric is needed for the UE to determine the SIR target. One possibility to do it would be to have the UE estimate the BER either on the TPC bits or the pilot bits if they are present and from there either increase the outerloop target or translate it into an SIR target.
Such an algorithm may not perform as well as the current algorithm but we should first consider what needs to be improved compared to the fixed power setting case. In addition as the UE outer loop power control is not specified but only its performances, we should only ensure that the UE will perform as expected and does not request too much power from the node B to achieve the target quality on the F-DPCH.
If the principle of having an inner + outer loop for the F-DPCH is retained the node B will be expected to behave according to the current specifications i.e. follow the TPC commands from the UE to adjust the DL power.

3
Proposal
It is proposed to discuss the approach proposed above to determine a suitable power setting method for the F-DPCH i.e. evaluate whether a fixed power setting would take too much of the cell power and if not use and outer loop based power control scheme.
It is also proposed to discuss on suitable BER target for the F-DPCH.
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