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1. Introduction

In the last meeting CDM approach for uplink ACK/NACK was agreed [1][2][3]. This paper discusses about transmission timing for uplink acknowledgment (ACK/NACK). 

2. Discussion

CDM approach does not have to be bound to DPCH slot boundary. We can consider two approaches. One is alignment with UL-DPCCH boundary and the other is not alignment with DPCCH boundary.

1) Alignment with UL-DPCCH boundary 
Figure1 illustrates an example of acknowledgment transmission aligned with UL-DPCCH slot boundary. Since transmission boundary of UL-DPCCH is varied according to the DPCH, the transmitting timing of ACK/NACK is necessarily varying. In this case there is a difference in maximum 2560chips(1slot) between the UE transmits ACK/NACK at the slowest timing and the UE transmits it at the earliest timing.
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Figure 1. Transmission timing for acknowledgment aligned with UL-DPCCH
2) Fixed delay from HS-DSCH and not alignment to UL-DPCCH boundary
Figure2 illustrates an example of acknowledgment transmission aligned with HS-DSCH. Several UE transmit ACK/NAKC after fixed interval after HS-DSCH receiving. The benefit of this method is that UE doesn’t have to consider the difference of timing between HS-DSCH boundary and UL-DPCCH boundary. NodeB also don’t have to consider the difference of each UE. The benefit is decreasing the delay or more time available for UE/NodeB processing time. The drawback are UE should have to change reference timing if active NodeB has changed and another uplink signalling such as SIR reporting should aligned with this timing if necessary. But we don't think this is complex because anyway UE should have to change timing for HS-DSCH. The benefit of reducing delay is important. We propose this method as ACK/NACK timing.
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Figure 2. Transmission timing for acknowledgment aligned with DL-HS-DSCH
3. Conclusion
We have discussed two approaches for uplink transmission timing of ACK/NACK. We proposed fixed delay from HS-DSCH and not alignment to UL-DPCCH boundary. 
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