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1. Introduction

During the HSDPA Enhancement Study Item, improvements to the HS-DPCCH ACK/NACK transmissions were studied and evaluated, with the aim of reducing the transmit power requirement for the HS-DPCCH ACK/NACK. 

It was shown that the “PRE/POST” scheme, involving the transmission of physical-layer preambles and postambles, can reduce the peak HS-DPCCH transmit power requirement by avoiding the need for the Node B to detect DTX in a single sub-frame. 

This transmit power reduction for the HS-DPCCH makes available more transmit power for the DCH or E-DCH, thus enabling the cell coverage of these channels to be increased. 

Full details of the PRE/POST scheme are given in TR25.899 [1].

At RAN#25, the “HSDPA ACK/NACK Enhancement” Work Item was approved, to introduce layer 1 improvements to the HS-DPCCH ACK/NACK transmission, with the aim of improving coverage for the uplink DCH or E-DCH.

This paper provides a brief recap of the scheme, to support the Release 6 CRs for ACK/NACK enhancement which are provided in [2] and [3].

2. Recap of HS-DPCCH Enhancement details

4 codewords are used in the ACK/NACK field, with the ACK and NACK codewords being identical to those used in Release 5.

ACK:








1 1 1 1 1 1 1 1 1 1

NACK:







0 0 0 0 0 0 0 0 0 0

PREAMBLE (”PRE”): 


0 0 1 0 0 1 0 0 1 0
POSTAMBLE (”POST”):

0 1 0 0 1 0 0 1 0 0

In summary:

· For the first HS-DSCH TTI in each packet-burst, the UE transmits a PRE codeword in an HS-DPCCH HARQ-ACK field when it detects the HS-SCCH control information, prior to transmitting the HARQ-ACK message. This gives the Node B a minimum of 2 TTIs in which to detect DTX, instead of only 1. 

· After the UE has transmitted a HARQ-ACK message, the UE usually transmits a POST message in the following HARQ-ACK field, unless another HS-DSCH packet is detected in either of the next 2 valid corresponding subframes. 

The exact circumstances in which a UE transmits the PRE and POST codewords depend on the current value of the repetition parameter N_acknack_transmit and the UE capability InterTTI, as described in [1] and [3]. 
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