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1. Introduction

This paper addresses the HARQ retransmissions for E-DCH. In the last meeting [1] has raised the point that for Node B scheduling it is beneficial to allow that retransmissions use the TFC of the initial transmission even though this TFC might no longer be in the allowed TFCS at retransmission time. It is proposed to simply adapt the power of that retransmission by interpreting the TFCS subset as a transmit power restriction. This ensures that retransmissions are always possible and not delayed. 

In this contribution we investigate the HARQ retransmission power in an even more general context. A reduction of the retransmission power might not only be required due to TFCS restrictions but might even be beneficial, since due to fast power control the missing energy to correctly decode a packet after a failed initial transmission will be relatively low. Therefore a reduced retransmission power might not harm the user's performance in the first place but will reduce total noise rise.  
2. HARQ retransmission power

The HARQ operation conditions of E-DCH differ substantially from HSDPA, since the uplink transmissions are subject to fast power control, which works well in most cases of interest. Due to fast power control, the received SIR of a failed transmission will in most of the cases be only slightly smaller than the target SIR. If the retransmission is carried out at the same relative transmission power (i.e., with the same  factors), the combined SIR after retransmission might exceed the required SIR notably. This is supported by initial simulations, e.g. in [2], which have shown that for Chase Combining decoding has always been successful after the 2nd transmission even when the initial FER is increased from 17% to 49% (which is an indication that the combined SIR exceeds the required SIR significantly). Therefore the main idea of this document is to investigate whether a reduced retransmission power can be used to reduce noise rise and increase cell capacity, which in turn would also result in higher throughput per user and reduced delay. Additionally such a power reduction will reduce UE power consumption and decrease the probability of UE power limitations.

The retransmission power should therefore be chosen such that it at the same time

complies with the transmit power restriction of the current TFCS, and

does not use unnecessary transmit power and cause unnecessary interference.

In principle, for a given target FER after n retransmissions it is possible to investigate the appropriate power offset for each retransmission. The benefit of the reduced noise rise could then either be exploited in a purely statistical way or, if the Node B has knowledge of time and power offsets of pending retransmissions, it could also be actively be taken into account at the resource allocation and scheduling decision. 

While the concept of a power offset for HARQ retransmissions is most suitable for CDM of E-DCH and DCH, it can also be applied to TDM of E-DCH and DCH. There the appropriate combined energy after retransmissions can be achieved by adapting the rate matching attribute for each retransmission number. Details of the implementation of a power offset (or rate matching attribute) which depends on the actual retransmission number need further investigation. 

3. Conclusion

Due to the combination of fast power control with physical layer HARQ, we propose to investigate the transmission power of HARQ retransmissions for E-DCH thoroughly. A reduction of the retransmission power is not only required due to TFCS restrictions but may also be beneficial to avoid excessive noise rise and UE power consumption due to unnecessarily spent retransmission energy. By carefully adjusting the retransmission power it may be possible to improve both, cell throughput and delay.
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