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1. Introduction

Power control of legacy DPCCH/DPDCH in soft handover is specified in TS25.214. Although detailed algorithm is up to UE implementation, currently TS25.214 specifies the case with equal probability of being transmitted as "0" or "1". In addition, TS25.211 specifies test cases for TPC combining. 

In this document, we discuss the weighting TPC command based on ACK/NACK log as the method of E-DCH power control in soft handover. Although the behaviour might not be specified in the spec, proposed method could improve the performance of E-DCH power control, because ACK/NACK log would more accurately reflect the quality of E-DCH.

2. Discussion
Conventional TPC behaviour is OR of DOWN rule when UE receives reliable multiple radio link sets. The reliability check may use DPCCH quality or other method. 
Simplest method would be just to obey radio link set which transmits ACK. Only the latest ACK is used for the decision. If multiple radio link sets reply ACK, OR of DOWN rule is applied to the multiple radio link sets. In case of downlink resource shortage, Node-B might not send ACK in spite of correct decoding. In that case, just not using TPC from the Node-B would be enough, because prioritising such a Node-B would lead the loss of uplink transmission.

More advanced method would be not only one latest ACK per radio link sets but also using multiple ACK/NACK logs in some period. For example, this window length can be defined by maximum Doppler frequency. Weighting of ACK may depend on the passing of time or RSN, namely the latest ACK or ACK with less total transmissions could give higher priority. 

Note that ACK/NACK error does not have severe impact on the proposed method because reliability of ACK/NACK command would be higher than that of TPC command (TPC command would be around 4 to 10% BER, whereas ACK /NACK command would be 0.1 to 1 % BER).

ACK/NACK log would represent more accurate channel quality, so that UE can prioritize the cell with better success probability. This would lead less retransmission in SHO and finally higher throughput.
Demerit is probably at least 3 TTI delay would be expected in ACK/NACK log. Therefore, we think this method should be applied only low fading speed case or shorter TTI case.

3. Conclusion
This document discussed uplink transmission power control behaviour based on ACK/NACK log. Proposed method could improve the performance of E-DCH power control, because ACK/NACK log would more accurately reflect the quality of E-DCH.
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