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1 Introduction

In this paper the benefits of DTX E-DPCCH for power-limited UEs configured in Multi-RABs with speech are discussed. It is proposed to reduce E-DPCCH transmission for power-limited Multi-RAB users to improve the coverage. 
2 Discussion
When a UE is power limited, power scaling is performed on the transmitted channels according to subsection 5.1.2.6 of [1]. The power scaling handling for E-DPCCH is not optimal in coverage point of view when the UE is configured in Multi-RAB (when both E-DCH and DPDCH are scheduled for transmission) and improvements can be made.
According to the power scaling procedures in [1], when a UE is configured in Multi-RAB (when both E-DCH and DPDCH are scheduled for transmission), if any ed,k,reduced is less than the smallest quantized ed value DTX may be used on that E-DPDCH. The E-DPCCH is according to the power scaling procedures, without any condition, still transmitted using ec. However when all E-DPDCHs are DTXed the E-DPCCH, containing control information for E-DCH, is not utilized and is occupying valuable power headroom. The E-DPCCH power occupied by the E-DPCCH can in this case be better utilized by DPDCH for improving the coverage in power limited scenarios.

In Figure 1 is an example given how a Multi-RAB UE is performing power scaling while entering a power limited range, for example moving towards the cell edge. In time instant 1 the UE has not reached the power limited range and all channels are transmitted with original power setting, no scaling is applied. In time instant 2 the UE has entered the power limited range and the E-DPDCH gain factors are scaled down to a value ed,k,reduced to not exceed the maximum allowed transmit power limit. But since ed,k,reduced is not smaller than the “smallest quantised ed,k value” DTX is not applied on E-DPDCH and E-DPCCH is also thereby transmitted. In time instant 3 the UE becomes severely power limited and the E-DPDCH gain factors are scaled down to a value ed,k,reduced smaller than the “smallest quantised ed,k value” so that DTX is applied to E-DPDCH. Scenario 3a shows the current power scaling procedures where DTX is not applied on E-DPCCH as the DTX is applied to E-DPDCH. Scenario 3b illustrates the power settings for the DPDCH traffic when DTX is also applied on E-DPCCH since no E-DCH traffic is transmitted. Here we clearly see that additional power is left over for DPCCH and DPDCH, increasing the DPDCH coverage.
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Figure 1 – Example of how power scaling is applied to a Multi-RAB UE entering a power limited range.

If DTX is applied on E-DPDCH slots (on all or most of the slots in a TTI) and E-DPCCH is still transmitted it is still possible to decode E-DPCCH effectively. Then noise will be accumulated in the HARQ buffers, whereas if DTX is also applied on E-DPCCH nothing will be added to the buffer for that HARQ process. So it’s not always guaranteed that keeping an E-DPCCH transmission will improve data performance in highly power limited scenarios for Multi-RABs with speech.
The main point with the proposal of DTX E-DPCCH according to the description above is that available power is prioritized to the speech connection.
Note that it is always possible to protect E-DPDCH transmissions when speech is not transmitted using min-eftci, if the priority is E-DPDCH traffic. 
3 Conclusion
In this contribution we have discussed the benefits of applying DTX on E-DPCCH for a UE which is configured in a Multi-RAB with speech and due to power-limitation has already applied DTX on all E-DPDCH channels.
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