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Introduction 

This contribution proposes to use a fully synchronous or partially asynchronous N-channel stop-and-wait protocol. 

1. HARQ protocols

At RAN1#37/RAN2#42 in Montreal the following agreements were captured in 25.309v0.1.0:

· Stop and Wait HARQ protocol will be used

· The HARQ is based on synchronous DL ACK/NACK

· Intra-NodeB macrodiversity and Inter-NodeB macrodiversity should be supported for the E-DCH with HARQ

· Incremental Redundancy will be supported in addition to Chase combining (Note that 25.309v010 still identifies this as FFS although IR was agreed within RAN1)

· The type of N-channel stop-and-wait protocol is for FFS

The various types of N-channel stop-and-wait protocol are described below:

HARQ Fully Synchronous

· UE transmits Chase/IR versions of a packet on consecutive HARQ processes with the same process ID until an ACK is received or max. re-transmissions (maxretries) occurs.

· The HARQ process is synchronous to the first transmission and hence does not need to be explicitly signalled.

· The IR version is linked to the new data indicator (NDI) and hence does not need to be explicitly signalled.

· The UE needs to send TFRI only with first packet transmission. 

· An implication of this is that the first transmission on a hybrid ARQ process must be successfully received.

HARQ Partially Asynchronous

· As with Fully Synchronous, the UE transmits Chase/IR versions of a packet on HARQ processes with the same process ID until an ACK is received or ‘maxretries’ occurs. The UE can choose to skip a retransmission of a packet on a HARQ process but it can not send any data for another HARQ process. This can be beneficial in the case that the UE has a power limitation. Note: With time and rate scheduling and partially asynchronous HARQ  the UE will not automatically  perform re-transmissions for a given HARQ process id unless scheduled unlike fully synchronous HARQ.

· The HARQ process is linked to the CFN and hence does not need to be explicitly signalled.

· The IR version is linked to the CFN and hence does not need to be explicitly signalled.  

· UE transmits TFRI along with every packet transmission. The TFRI information will indicate if the UE has decided to skip a retransmission on a HARQ process.
HARQ Fully Asynchronous

· UE transmits Chase/IR versions of packet on any HARQ process an ACK is received or ‘maxretries’ is reached. The UE can send retransmissions on any HARQ process in any sub-frame thus allowing greater scheduling flexibility.

· The HARQ process needs to be explicitly signalled.

· The IR version needs to be explicitly signalled.

· UE transmits TFRI with every packet transmission.

Table 1 summarizes the number of bits that need to be signalled on a uplink control channel for each type of N-channel stop-and-wait HARQ protocol described above. 

Table 1 HARQ Related Information
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Fully Synchronous

Partially Asynchronous

Fully Asynchronous

MCS

5 bits

5 bits

5 bits

NDI

3 (1 bit if no SHO)

3 (1 bit if no SHO)

3 (1bit if no SHO)

HARQ Channel

0 bits

0 (tied to CFN)

2 or 3 bits

IR Version

0 bits

0 (tied to CFN)

2 bits

Total Nber Bits

8 bits

8 bits

13 bits

 

For the partially asynchronous approach, by tying the IR version to the CFN and the sub-frame number during SHO there is no need to send any IR version indication bits during SHO.  To avoid performance degradation we need to make the transmissions self-decodable during SHO.  When not in SHO only 1 NDI bit is needed and hence one can use the other 2 NDI bits to indicate the IR version instead.  In summary, full IR is used when the user is not in soft-handoff and partial IR with self-decodable transmission is used when the user is in soft-handoff.  Hence, there is an extra overhead of 5 bits with a fully asynchronous scheme. Note that a similar approach could also be applied to the fully synchronous scheme.

Conclusion 

It is proposed to agree that partially asynchronous N-channel stop-and-wait HARQ protocol be used for Enhanced Uplink. The motivation for selecting this approach is:

1. To minimise the overhead of the uplink control signalling for enhanced uplink, and correspondingly maximise the reliability of the signalling.

2. For time and rate scheduling ensure that the UE will not perform retransmissions for a given HARQ process ID unless it is scheduled by the Node B.
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		TFRI		Fully Synchronous		Partially Asynchronous		Fully Asynchronous

		TFRI		Fully Synchronous		Partially Asynchronous		Fully Asynchronous

		MCS		5 bits		5 bits		5 bits

		NDI		3 (1 bit if no SHO)		3 (1 bit if no SHO)		3 (1bit if no SHO)

		HARQ Channel		0 bits		0 (tied to CFN)		2 or 3 bits

		IR Version		0 bits		0 (tied to CFN)		2 bits

		Total Nber Bits		8 bits		8 bits		13 bits






