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1 Introduction

Combining first transmission with subsequent retransmission benefits HARQ process. Accordingly, when the transmission was not successful, retransmission is better to be continued until the decoding at the receiver become successful.

But sometime it’s beneficial to interrupt the retransmission and start new transmission. In this document we look at this.

2 Need For Preemption

There are some areas where preemption is applicable. First one comes from the priority difference between channels, and the second one comes from priority difference within a channel. 

Actually, there are many situations where low priority service blocks data transmission of high priority services. One example can be a UE, which is uploading a file. Because it’s a low priority service, the transmission for the service may be done with lower power offset. And it may take more retransmissions for the successful delivery of PDUs. Thus, as long as one of process is not freed up, this will lead long transmission delay of SRB data delay when preemption is not allowed. Actually, this problem can be worse when the UE is in a cell boundary or in bad channel condition where fast RRC message transfer to counteract this bad channel is needed. 

For the second case, we need to think about logical channels mapped to AM RLC entity. It is evident that control PDUs needs to be delivered as soon as possible to the peer entity. Actually, more delay in the exchange of RLC control message translates into lower throughput. For example, if RESET occurs in the UE AM RLC, UE MAC is better to flush all the ongoing process related to the PDUs of this RLC entity. Unless, it will waste cell resources and takes more time for RLC entity to recover from erroneous situation.

Also we need to consider the delay requirement. In most cases, relevant beta factor will be used for data delivery of each application within time limit. But we can rule out the possibility that application timer or RLC timer for a RLC PDU expires while MAC-e HARQ process is handling retransmission. As T1 timer is used for the proper delivery of PDU within time limit, it will be also beneficial to have same mechanism for HSUPA. But considering that MAC entity and RLC entity is within the same physical entity, to define new timers seems rather implementation issue or internal primitive issue. Nonetheless, because data delivery of expired data serves no good for any purpose, old PDU should be removed from the delivery process by preemption.   

3 Signalling of Preemption Information

When preemption occurs, then the pre-empted MAC-e PDU will be removed from HARQ process. Though the MAC-d PDUs included in the MAC-e PDU will also be deleted in the MAC level, this will not cause a big trouble. It’s because for the RB from AM RLC entity, there are recovery mechanism and for the RB from UM RLC entity, the result will be at most black screen of few milli-seconds.

Rather, the real problem here is that the receiver does not know what to do at this pre-emption event. By checking the RSN number, Node-b may know that the UE has aborted the transmission of a MAC-e PDU. But this does not help receiver at all. It’s because E-DPCCH does not convey any information of the content of the aborted the MAC-e PDU. In other words, there is no way for the receiver to know which TSN of which reordering entity is impacted by the pre-emption.

This will lead to the unnecessary waiting in the reordering queue of MAC-es and cause more delay in the recovery process of AM RLC entity. Actually, this delayed recovery in the RLC entitles is big burden in the UE because UE transmitting RLC needs more buffers to compensate this delayed response. And eventually the throughput rate will drop.

To counteract this, it will be beneficial for the receiver to know the TSN and the reordering entity related to the aborted MAC-e PDU. For this purpose, we propose that UE transmit this information to UTRAN when preemption occurs. To achieve this, whenever preemption occurs, the UE includes the preemption information, which is the TSNs and the reordering queue IDs, in the new MAC-e PDU. As shown in [1], we can use piggybacked MAC-e Control PDU for this purpose. Or to save more bits, we can adopt expansion mechanism in the MAC-e or MAC-es header to include the preemption information. 

4 Conclusion 

In this document, we looked at the possible situation where preempting a HARQ process is beneficial and useful information to UTRAN. It is proposed:

· To allow preemption in E-DCH HARQ process.

· To adopt mechanism in which the UE notify UTRAN of the TSNs and reordering queue IDs related to the aborted MAC-e PDU when preemption occurs.
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