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1. Introduction 

In the Rel-6 study item “ Uplink enhancements for dedicated transport channels”, hybrid ARQ is considered as an essential feature [1]-[5]. In this paper, some aspects of HARQ protocol for enhanced uplink DCH (EUDCH) are discussed.

2. Discussion

In Rel-5 HSDPA, hybrid ARQ based on N-channel stop-and-wait (SAW) ARQ was introduced. The HARQ of HSDPA supports both chase combining and incremental redundancy (IR). Protocol termination in Node B allows for fast retransmission and thus improve the end-to-end delay of the packet based services.

For non-soft handover situations, there is no fundamental difference in HARQ between downlink and uplink with respect to the fact that there are a single transmitting entity and a single receiving entity. 

To avoid severe increase of intercell interference, uplink DCH transmission should be in SHO operation when UE is in SHO region. Transmit power is controlled by the multiple active cells and selection combining gain can be achieved in the RNC. In soft handover situations, however, there is a major difference in HARQ between uplink and downlink:

· In the downlink, a single UE receives the HSDPA packet. Therefore, soft combining and termination of retransmission protocol is relatively straightforward.

· In the uplink, multiple Node Bs can receive the EUDCH packet. The fundamental problems to solve include locations of soft buffer and reordering buffer as well as synchronization of HARQ protocol status in the multiple Node Bs. It also should be taken into account that some of the active Node Bs may miss uplink DCH transmission due to SHO principle.

Considering the above aspects, our proposal for HARQ protocol structure is as follows.

Location of soft buffer

To support HARQ with soft combining, it is efficient to locate soft buffer in Node B.

Location of reordering buffer

In SHO, some of the active Node Bs will decode EUDCH packet successfully while the others will not. To fully utilize this selection combining gain, reordering buffer should reside in SRNC.

HARQ combining scheme

When UE is in SHO, some of the active Node Bs may miss initial transmission, since receive power level may not be enough due to SHO principle. In this case, non-self-decodable retransmissions will not be helpful for those Node Bs that have missed the initial transmission. This may reduce the achievable selection combining gain. Therefore, Chase combining or IR with only self-decodable redundancy versions is preferred for HARQ combining scheme. Overall performance should be further evaluated.

HARQ protocol termination

FFS. HARQ protocol termination point should be studied carefully in conjunction with SHO operation as well as TTI length.

3. Conclusions

We have discussed some aspects of HARQ protocol structure. The conclusions are summarized as follows.

	Location of soft buffer
	Node B

	Location of reordering buffer
	SRNC

	HARQ combining scheme
	Chase combining or IR with only self-decodable redundancy versions

	HARQ protocol termination
	FFS
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