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1. Introduction

The Fractional DPCH (F-DPCH) concept was approved in RAN1#40. It was decided that generating DL power control commands shall be based on a quality target using a downlink TPC command error rate target value for F-DPCH. The issue of whether or not the quality criterion should be satisfied for all radio links when in SHO was left FFS.

In this contribution we discuss this issue and recommend one way of doing F-DPCH power control in SHO.

2. Discussion

Three possible ways of generating power control commands in the UE have been identified:

1. The quality target is met for at least one of the radio links

2. The quality target is met for all radio links in the active set as proposed in [1]

3. The quality target is met for the HSDPA serving cell radio link

With the F-DPCH configured, and hence the SRB mapped to HS-DSCH, it will be beneficial to tie the F-DPCH quality to the HS-DSCH quality. If the UE generates the power control commands so that the quality of the HS-DSCH serving cell is fulfilled, the downlink synchronization primitives can be taken advantage of as an indication of the HS-DSCH serving cell quality. The autonomous UE radio link failure criterion is based on the downlink synchronization primitives and for F-DPCH TS 25.214 specifies that stating “the quality criterion shall be estimated on TPC fields of the F-DPCH frame received from the serving HS-DSCH cell”. Furthermore, it is in this case known by UTRAN which NodeB the UE bases its DL power control, enabling it to take it into account on other radio links if so desired. 

Meeting the quality target for one of the radio links basically means doing the power control based on the quality target of the strongest link and would be similar to the current behaviour for the associated DPCH where sufficient quality for the SRB for at least one of the links is ensured. In case of F-DCPH, meeting the quality target for only one radio link becomes problematic when the HS-DSCH serving cell is not the strongest cell as there is now no link between the F-DCPH power control and the HS-DSCH quality. For this reasons, meeting the quality target for only one, i.e. the strongest, F-DCPH is it is not seen as sufficient.

Meeting the quality target for all radio links in the active set assures that the radio link from the HS-DSCH serving cell is taken into account when the UE determines the power control commands. However, this can lead to excessive power being used for transmitting F-DPCH. In large active sets, some of the cells are typically not detectable and fulfilling the quality criteria for these will unnecessarily boost the power of the detectable cells.

A middle road is therefore suggested, where the UE generates the power control commands by applying the quality target to the radio link coming from the HS-DSCH serving cell. This ties the F-DPCH quality to the HS-DSCH quality making sure the F-DPCH is allocated enough power for reliable reception while not boosting the power unnecessary in order to meet the quality target for the other radio links. 

3. Proposal and ConCLUSION

Our opinion is that generating downlink power control commands based on the HS-DSCH serving cell is required, but also sufficient for proper operation. It is proposed that the F-DPCH power control command generation in the UE in case of multiple radio links is done so that the quality target is met for the F-DPCH radio link coming from the HS-DSCH serving cell. A corresponding draft CR for 25.214 is attached. 
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