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1 Introduction

This document discusses HARQ operation in EUTRA downlink, synchronous HARQ and Adaptive asynchronous HARQ. Based on the discussion, text proposal on the HARQ is presented.
2 Generals on HARQ operation
HARQ schemes in OFDMA system can be classified into two in terms of retransmission packet format, resources, and timing.
1) Synchronous HARQ (SHARQ):
Retransmission packet format and timing are predefined. Frequency resources in retransmissions can be same or hopped in a predefined way.
2) Adaptive and asynchronous HARQ (A2HARQ):
Packet formats, the transmission timing, and resources can be adaptively changed.
A2HARQ has the potential of optimally allocating the retransmission resources in a time varying channel. For each HARQ retransmission, control information about the packet format needs to be transmitted together with the data sub-packet.

The benefits of SHARQ compared to A2HARQ are as in [1]: 

· Reduction of control signalling overhead.

· Lower operational complexity.
· Possibility to soft combine control signalling information across retransmissions for enhanced decoding performance.
3 HARQ in mixed persistent and dynamic allocations

A simple way to support VoIP is persistent resource allocation with SHARQ as shown in Figure 1 so that control signaling overheads are minimized, or no control signaling is required. In the example in Figure 1, there is no way to utilize the resources not used by the VoIP users due to early termination if only SHARQ is supported. Consequently, resource utilization can be maximized if both SHARQ and AHARQ (or A2HARQ) are supported.
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Figure 1. An example of mixed usage of SHARQ and AHARQ (figure assumes 4 ARQ channels for simplicity)
4 Conclusion

Consequently, we propose to adopt the following text proposal into the TR.
5 Text Proposal (Section 7.1.2.3 in TR 25.814) 
-------------------------------------------------------------- Start of Text Proposal ---------------------------------------------------------
7.1.2.3 HARQ
Downlink hybrid ARQ should be based on Incremental Redundancy. Note that Chase Combining is a special case of Incremental Redundancy and is thus implicitly supported as well.
The capability of adaptively being able to change the packet format (i.e., adaptive IR) and the transmission timing (i.e., asynchronous IR) yields an adaptive, asynchronous IR based HARQ operation. Such a scheme has the potential of optimally allocating the retransmission resources in a time varying channel. For each HARQ retransmission, control information about the packet format needs to be transmitted together with the data sub-packet.

Synchronous HARQ transmission entails operating the system on the basis of a predefined sequence of retransmission packet format and timing. 

The benefits of synchronous HARQ operation when compared to adaptive, asynchronous IR based HARQ operation are: 

· Reduction of control signalling overhead.

· Lower operational complexity.

· Possibility to soft combine control signalling information across retransmissions for enhanced decoding performance.

Both synchronous HARQ and Adaptive asynchronous HARQ, and also possibility of employing both mechanisms should be investigated.
---------------------------------------------------------------- End of Text Proposal --------------------------------------------------------
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