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1
Introduction
The concept of HARQ has been adopted for Release 6 Uplink Enhancement. Two HARQ schemes are currently under consideration: Incremental Redundancy (IR) and Chase Combining (CC). In this contribution, we propose to enhance the Downlink Acknowledgement Channel to aid the UE in the selection of appropriate HARQ scheme.

2
Adaptive HARQ Scheme Selection

With IR, it is not guaranteed that each subpacket transmitted subsequently to the 1st subpacket is self-decodable. A subpacket is considered self-decodable if the packet can be decoded solely based on the reception of this subpacket at reasonable signal condition. For UEs operating in relatively static channel environments, each received subpacket significantly improves the decoding performance of the combined packet. In this case, IR is preferred because of its progressive code rate decrease. On the other hand, for UEs operating in channel environments where signal conditions vary significantly from frame to frame, not every subpacket is guaranteed to significantly improve the decoding performance of the combined packet. In this case, Chase Combining, which re-transmits the same self-decodable subpacket, is preferred because under such conditions time-diversity provides better gain. Unfortunately, a UE’s operating condition cannot generally be determined ahead of time for HARQ scheme selection. An adaptive HARQ procedure is proposed below to mitigate this fact and allow take advantage of both schemes.

The operation of HARQ requires the Node B to transmit acknowledgement on the DL ACK channel. ON/OFF signalling is a power efficient scheme due to the fact that there are more negative acknowledgements (OFF) than positive acknowledgements (ON) for applications suitable for HARQ. In order to aid UEs in the selection of HARQ scheme, we propose a 3-state (ON/OFF BPSK) DL ACH channel structure. The ACK states are defined as follows.
1) If a packet is decoded without error, an ACK (‘+1’) is transmitted to acknowledge the reception of a packet.

2) If a packet is decoded with error after the reception of the 1st subpacket (self-decodable) or its retransmission, and the subpacket is declared as erasure, a NACK_CC (‘-1’) is transmitted to indicate the reception of an erasure subpacket and request re-transmission of the same self-decodable subpacket.

3) If a packet is decoded with error after the reception of the 1st subpacket (self-decodable) or its retransmission, and the subpacket is not declared as erasure, a NACK_IR (‘0’) is transmitted to indicate the reception of an error subpacket and request the transmission of a new subpacket (if any) to improve effective code rate.

Comments:

· Upon decoding with error, the quality of the received subpacket can be evaluated based on inferred subpacket SNR, channel C/I statistics, etc., to determine if it should be declared as erasure.
· The Erasure NACK concept is to ensure, if at all possible, the very important first subpacket (always self-decodable) is received with good quality. In general, any self-decodable subpacket can be transmitted in response to an Erasure NACK.
· It is noted that, in the proposed ACK channel scheme, pure IR HARQ is achieved by restricting ACK signalling to ON/OFF while pure CC is achieved by restricting ACK signalling to BPSK.
· The re-transmission of the self-decodable 1st subpacket of the current packet should be distinguished in the UL-DPCCH from the transmission of the 1st subpacket of the next packet.
3
Conclusions

In this contribution a tri-state DL ACK channel signalling scheme so that the HARQ scheme can be adaptively selected in operation based on UEs’s operating condition. It is recommended to adopt such scheme for Rel 6 UL enhancement.
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