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1 Introduction

Currently, negative acknowledgement of an RLC data PDU received by the transmitting AM RLC entity from the transmitting MAC entity or peer AM RLC entity can trigger retransmissions. However, two-dimension feedback for an identical RLC data PDU may bring about potential redundant retransmissions. It is still left for decision in which conditions the RLC data PDU should not be considered for retransmission. In this contribution, the need of Local NACK trigger is discussed. In addition, means to reduce redundant retransmissions if Local NACK trigger is configured are also discussed.
2 Discussion
2.1 The need of Local NACK

There have been intensive stage 2 discussions on the need of Local NACK mechanism. Simulation results have shown that Local NACK mechanism brings significant gains both in FTP response time and in RLC recovery delay in high bit rate case [3]. Local NACK is especially useful in case of isolated packets. Missing PDU detection trigger could potentially introduce considerable delays in this case. Local NACK also consumes less radio resource compared with status report. 
Cons of Local NACK have been studied in many contributions as well, including NACK->ACK error, ACK->NACK error, duplicate retransmissions etc which would result in false indications or waste of radio resources, and it is generally assumed that ACK/NACK error probability is10e-3. For the trigger of retransmissions, an RLC PDU may not be scheduled for retransmission immediately when Local NACK is received due to poor radio condition if the MAC PDU failed for maximum HARQ retransmissions is multiplexed from multiple logical channels. So it can not reduce much latency in many cases. And it is also argued that status report can be delivered to the transmitting side fast due to shorter TTI.
If appropriate means are utilized to deal with the error cases of Local NACK, the merits could outweigh its drawbacks. In stage 2, we have already adopted the Local NACK mechanism. It is beneficial to make Local NACK trigger configurable instead of removing it in the stage 3 specification. 
Proposal 1: Make the Local NACK trigger optional and configurable.
2.2 Redundant retransmission reduction
Even without Local NACK, redundant retransmissions may be caused by subsequent status reports, this can be resolved by status prohibit mechanism. If Local NACK trigger is configured, several options could be utilized to reduce duplicate retransmissions.
Option 1: A retransmission prohibit timer could be used to control that not more than 1 retransmission of an RLC PDU is triggered due to a single error event [2]. Most cases of ARQ/HARQ (re-)transmission and interaction would be like what is exemplified in figure 1. It can be assumed that Local NACK of an RLC data PDU would always have been received before status report containing negative acknowledgement of that PDU arrives at the transmitting side. The retransmission prohibit timer is only needed to be started when Local NACK is received, retransmission is allowed until its expiry if negative acknowledgement of the identical RLC PDU has been received in the status report. The overhead for processing of this timer could be acceptable since the probability of Local NACK would not be very high.
Option 2: Time stamp based solution is an alternative of option 1 for retransmission prohibit. A state variable VT(ReTransmission) is introduced. This VT(RT) is set to the system time when Local NACK is received. If status report containing negative acknowledgement of the identical RLC data PDU is received, time difference between current system time and VT(RT) is calculated. If the time difference is greater than a predefined threshold, Retransmission can be triggered; otherwise the retransmission is ignored or delayed. VT(RT) is updated when another Local NACK is received.

Option 3: No additional behaviour need to be specified. By appropriately configured reordering timer in the receiving RLC entity, most redundant retransmissions could be reduced. From Figure 1, it can be seen that if the reordering timer is configured 1/2 HARQ RTT longer than the maximum possible HARQ delay to wait for the second round of HARQ transmission, retransmitted RLC PDU may probably arrives. In step 3), the triggering of status report is moved from ① to ② or some time after ②. Status report would not contain negative acknowledgement of that RLC PDU any more so that duplicate retransmission is avoided. To make it more reliable, we can even configure the reordering timer twice of the maximum HARQ delay. The drawback of this solution is the longer delay for triggering status report. Since most retransmissions could be triggered by Local NACK, this delay of status report would be tolerable. The configuration of reordering timer is the trade off considering latency and possible redundant retransmissions. 
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Figure 1

Any of the 3 approaches could be used to reduce redundant retransmissions. 
Proposal 2: Reduction of duplicate retransmissions can be achieved by retransmission prohibit mechanism or appropriately configured reordering timer. The latter requires no additional specification effort. 
3 Conclusion
In this contribution, the need of Local NACK trigger and means to reduce duplicate retransmissions are discussed.
Proposal 1: Make the Local NACK trigger optional and configurable.
Proposal 2: Reduction of duplicate retransmissions can be achieved by retransmission prohibit mechanism or appropriately configured reordering timer. The latter requires no additional specification effort. 
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