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1.0 Introduction

In this contribution, implementation details with some additional simulation results are presented for the power control scheme where the HS-DPCCH is independently power controlled without affecting the performance of the DPDCH [8]

 REF _Ref16389774 \n \h 
[9].  In Section 2.0, the implementation details of the proposed power control scheme is presented.   Section 3.0 provides some additional simulation results on the distribution of the HS-DPCCH/DPCCH ratio.  Finally, conclusions are drawn in Section 5.0 

2.0 HS-DPCCH Power Control during Soft-Handoff – Implementation

The power control technique for HS-DPCCH proposed in [8]

 REF _Ref16389774 \n \h 
[9] enables efficient control of the new uplink HS-DPCCH channel during soft handover without the need for additional power control commands to be transmitted from the Node-B. In this contribution, a simple implementation for the proposed power control algorithm is suggested.  This implementation provides a means for changing data sent by existing R99 processing entities without the need for changing these entities.  Figure 1 shows the block diagram of the proposed power control scheme, assuming the node B is the serving node B for HS-DSCH.  It may be observed from the figure that the proposed implementation involves duplication of the R99 power control command generation procedure by the Rel-5 processing entity, which is then negated and added to the Rel-5 power control command (which is based on HS-DPCCH for HS-DSCH serving node B). After summing of the outputs of the R99 and Rel-5 processing entities, this has the effect of cancelling the power control command generated by the R99 Node-B and replacing it with the power control command based on the HS-DPCCH.  Note that a) the outputs of the R99 and Rel-5 processing entities must always be summed since the transmissions are made from the same antenna(s), and the method is applicable whether summation takes places in analogue or digital domain; and b) that the Rel-5 processing entity needs to appropriately scale the power control commands according to the DL DPCH power.
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Figure 1.  Block diagram showing the implementation of the proposed power control algorithm
3.0 Additional Simulation Results

A chip level uplink simulator was used to study the performance of HS-DPCCH for Case-1 and Case-5 respectively. The nominal DPCCH to HS-DPCCH ratio was set to 0dB and the DPCCH/DPDCH ratio was set to –4dB.  It may be noted that in SHO, channel estimation is performed per slot basis by using the inserted special pilot bits. The channel estimation for the first slot is performed based on the HS-pilot field of the third slot in the previous sub-frame.  Figure 2 and Figure 3 shows the CDF of the HS-DPCCH/DPDCH ratio with different imbalances and at different values of vehicle speeds under soft-handoff with the proposed power control algorithm.  It may be observed from the figures that the maximum value of the HS-DPCCH/DPCCH ratio does not exceed 6-7 dB 98% of the time in both the cases.
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Figure 2. CDF of HS-DPCCH/DPCCH under 2-way SHO, 0 dB imbalance @3 kmph
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Figure 3. CDF of HS-DPCCH/DPCCH under 2-way SHO, 3 dB imbalance @120 kmph
4.0 Conclusions

It was shown that the HS-DPCCH (non soft-handoff link) and the corresponding DPCCH/DPDCH (soft-handoff link) can be independently power controlled using one power control bit stream transmitted at 1500 Hz, without compromising the Ack/Nack, CQI and the DPDCH performance/requirements under SHO and non-SHO conditions while maintaining a 98 percentile HS-DPCCH/DPCCH ratio to less than 7dB.  Also, it was shown that the above power control scheme could be implemented without any change to Rel-99 processing entities.  As such, it is recommended to adopt the scheme for power controlling the HS-DPCCH and the associated DPCCH/DPDCH for Release-5. 
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