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1. Introduction
In RAN #23 meeting at Phoenix, the study item of “Enhancement of uplink dedicated channel” was approved as a work item. Its work scope is covered by Node B controlled scheduling, HARQ, and shorter TTI. In this contribution, we discuss the required signalling information to support HARQ for the enhanced uplink dedicated channel (E-DCH).

2. Required signalling information for HARQ
2.1. Downlink

In downlink, ACK/NAK signal is required to inform a Node B of whether a detected data has an error or not. If one transport block per TTI is to be transmitted as in HS-DSCH, only one bit is required for ACK/NAK signalling. 

The required signalling for scheduling via downlink is summarized in table 1.
2.2. Uplink

HARQ related information for the current data should be transmitted via uplink. If we remember the case of HS-SCCH in HS-DSCH transmission, HARQ related signalling for HS-DSCH is HARQ process number, new data indicator, redundancy version, and transport block size [1]. In E-DCH case, we can induce that HARQ process number, new data indicator, redundancy version, and TFC related information (including information on the modulation scheme, channelization code set, and transport block size, etc) may be required to be signalled similar to those of HS-SCCH.

Whether HARQ process number should be signalled depends on the operation of HARQ. If we assume asynchronous HARQ operation in E-DCH transmission, HARQ process number should be signalled because Node B cannot know it. However, no HARQ process number should be signalled for synchronous HARQ operation, because Node B can know the HARQ process number without explicit signalling. If we assume asynchronous HARQ operation, the required number of bits for HARQ process number is dependent on the TTI of E-DCH and processing time in Node B and UE. The number of bits for HARQ process number may be less than 3 bits considering that of HSDPA. For the signalling of new data indicator, it should be signalled in E-DCH transmission like HS-SCCH. Only one bit is required for new data indicator signalling. We should also consider the situation of soft handover. Since new data indicator cannot be combined in Node Bs in active set, it is more likely to happen error in new data indicator. This can result in the wrong operation of combining in HARQ buffer in Node Bs in active set. To avoid this problem, new data indicator can have more than one bit. If new data indicator is encoded together with other information bits signalled in uplink, one bit for new data indicator would be sufficient. 

For the signaling of redundancy version, it depends on the type of HARQ. If we decide to employ Chase combining, no signaling is expected for redundancy version. However, if we assume incremental redundancy, redundancy version should be signaled. When redundancy version signaling is necessary, the number of bits for redundancy version is FFS.

For the signaling of TFC related information, it depends on the transport channel multiplexing. In current Release 99/4/5 specification, the information on the TFC of uplink DPCH can be obtained in TFCI. If E-DCH and DCH are multiplexed into single CCTrCH, the TFC information of E-DCH can be signaled with current TFCI signaling scheme and no additional signaling channel is needed. However, if E-DCH is multiplexed into a CCTrCH different from a CCTrCH of DCH, the explicit signaling for the TFC information should be needed. In this case the number of bits for TFC related information is FFS. If we assume to use QPSK and BPSK at the same time, one bit information for modulation scheme may need to be signaled. However, this signaling may not be necessary if the modulation scheme is restricted according to each TFC. For channelisation code set, , no explicit signaling will be needed since the uplink OVSF code can be allocated in deterministic manner. 

 The required signaling for scheduling via uplink is summarized in table 1.

Table 1. Required signalling for HARQ.

	
	Signalling contents
	Number of bits
	Comments

	Downlink
	ACK/NAK
	1
	If one transport block per TTI is assumed

	Uplink
	HARQ process number
	( 3 

0
	For asynchronous HARQ operation 

For synchronous HARQ operation

	
	New data indicator
	1 

 ( 1
	For reliable reception in soft handover.

	
	Redundancy version
	FFS

0
	For incremental redundancy

For Chase combining

	
	TFC related information
	0

FFS
	In case of single CCTrCH for DCH and E-DCH (It can be transmitted in the current TFCI)

In case of separate CCTrCHs for E-DCH and DCH, (dependent on the detailed multiplexing structure) 


3. Conclusions
In this contribution, we discuss the required signalling information for HARQ. The detailed signalling contents depend on the specific scheme of HARQ. Further investigation is needed.

4. References
[1] 3GPP TS 25.212 v.5.8.0, Multiplexing and channel coding (FDD). 









































































