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1
Introduction

For TDD E-DCH [1] the HARQ protocol is based on

· Synchronous ACK/NACKs

· Asynchronous retransmissions in the uplink

Use of asynchronous retransmissions in the uplink avoids any serious consequences
 that arise from ACK being incorrectly decoded as NACK and NACK being incorrectly decoded as ACK. In other respects maximum commonality with the FDD E-DCH HARQ protocol [2] is maintained.
Figure 1 shows the relationship between the various elements of the HARQ protocol:
· the UE receives a Grant of resource in Frame (i) for transmission of a data block via E-DCH in Frame (i+T1)
· subsequent reception of ACK/NACK in Frame (i+T1+T2)
· grants are required for retransmissions and are assigned under control of the scheduler.
The timing relationship between receiving a Grant and transmitting/retransmitting a data block, is fixed (T1), as is the interval T2, between the sending of a data block and the receipt of the related ACK/NACK. Thus, there is a synchronous relationship between the grant, the transmission and the acknowledgement indicator.  The interval T3 between reception of NACK and reception of a Grant for a subsequent retransmission is variable and depends on a Node B scheduling decision. 
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Figure 1:

Whenever the UE receives a NACK it must wait to receive a Grant before it can retransmit a data block. There is no linkage between frame index and HARQ process identifier. Therefore uplink signaling carries the HARQ process identifier as well as the Repetition Sequence Number. Whenever the UE receives a Grant then:
· if there are MAC-e PDUs awaiting retransmission and the resources assigned by the Grant enable transmission of a MAC-e PDU awaiting retransmission then it is used for retransmission (oldest first) in preference to a new transmission else it is used for a new transmission
2
Proposal
Changes to TR 30.301 are proposed (attached) which provide the main principles for the HARQ protocol for 3.84 Mcps TDD E-DCH. RAN2 is requested to review and agree these proposals
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� For FDD the impact of incorrectly decoding ACK as NACK is not severe and causes inappropriate retransmission in the next TTI. At worst this causes some rise in interference. There is no code collision of a retransmission colliding with some other UE’s transmission/retransmission since each UE is assigned a unique scrambling code (from a large set of uplink scrambling codes). In TDD, all UEs share a common cell specific scrambling code and a UE is assigned unique channelisation codes for each transmission (from a finite set of available channelisation (OVSF) codes).  Thus, if synchronous retransmissions were also used for TDD then, in the case that ACK is decoded incorrectly as NACK, there would be a high probability of collision with some other UE’s transmission/retransmission.  This is because whenever ACK is sent, it is probable that channelisation codes will be reassigned to some other UE by the TDD uplink scheduler.





