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1.     Introduction

In current specification, one Pe-base is kept for non-scheduled and scheduled E-PUCH transmission power, and the TPC commands are sent on E-AGCH for scheduled E-PUCH or E-HICH for non-scheduled E-PUCH. Therefore, the method of TPC transmission has great limits. The frequency of uplink power control very low and performance of the power control will be degraded.
In this contribution, we propose that both E-AGCH and E-HICH can be used to carry TPC commands for E-PUCH whether the E-PUCH is scheduled or non-scheduled.
2. Power control on E-PUCH
According to timing for E-PUCH and E-HICH, the associated E-HICH occurs after T1 sub-frames since the corresponding non-scheduled E-PUCH where T1 is configured by higher layers. The TPC commands on E-HICH shall be sent T1sub-frames later after the corresponding non-scheduled E-PUCH transmission. Similarly, the TPC commands on E-AGCH shall be sent T2 sub-frames before the corresponding scheduled E-PUCH transmission where T2 is also determined by higher layers.
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Fig.1 One example on E-PUCH power control procedure (T1=3, T2=2)
One example on E-PUCH power control procedure is shown in fig.1, where T1=3 and T2=2. Non-scheduled E-PUCH is transmitted at sub-frame “n” and “n+1” and the associated E-HICH is transmitted at sub-frame “n+3” and “n+4”. Assuming that the delay of TPC production at Node B is 1 sub-frame, the TPC commands for non-scheduled E-PUCH at sub-frame “n” and “n+1” should be sent at sub-frame “n+1” and “n+2”. But the associated E-HICH is not sent until sub-frame “n+3” and “n+4”. For scheduled E-PUCH, there is no effective TPC commands to sent on E-AGCH at sub-frame “n”, “n+1” and “n+2”, because the first scheduled E-PUCH is transmitted at sub-frame “n+2”. The TPC commands for the scheduled E-PUCH at sub-frame “n+3”, “n+4” and “n+5” can not be sent to UE since sub-frame “n+3” is the last E-AGCH sub-frame. Therefore, the TPC commands for scheduled or non-scheduled E-PUCH are delayed.
An effective way to resolve the above problem is to use E-AGCH and E-HICH to carry TPC commands for scheduled or non-scheduled E-PUCH. If there is E-AGCH or E-HICH, the TPC commands can be sent to UE for E-PUCH whether the E-PUCH is scheduled or non-scheduled. By this method, the frequency of uplink power control is increased and the performance of power control will be improved.
3. Conclusions
To reduce the delay of uplink power control, we propose that both E-AGCH and E-HICH can carry TPC commands for scheduled or non-scheduled E-PUCH. Therefore, UE derive the TPC commands more immediately and the performance of power control will be improved.
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