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1 Introduction

It has been agreed ‎[1] that a Local NACK1 mechanism is supported to signal a failed delivery of a transport block from the MAC layer to the RLC layer, e.g.,  in case the maximum number of HARQ transmissions for a particular MAC PDU has been reached.
This contribution provides some thoughts on how this mechanism can be applied within the framework of suggested status triggers, in particular Missing PDU detection.

2 Discussion
One typical residual HARQ error case is reaching the maximum number of HARQ transmissions for a certain MAC PDU. For example, incorrect channel estimates are a reason that the scheduler might decide to use a too large transport block size. This typically results in several HARQ retransmissions and sometimes to the mentioned error case.

In this case, the MAC layer notifies the RLC entities that provided RLC PDUs to the affected MAC PDU about the failed HARQ transmission. RLC can then trigger corresponding ARQ retransmissions.

In addition, when new RLC transmissions arrive, the RLC receiver will also identify that an RLC PDU is lost. An UTRAN-like Missing PDU detection trigger will trigger a status message that reports which RLC PDU is missing. Obviously, this second trigger might cause an unnecessary retransmission of the lost RLC PDU, since the local NACK1 triggered already a retransmission.
We see the following alternatives:

1 Do not use the local NACK1 HARQ-ARQ interaction and rely on status reports based on the missing PDU detection. 
2 Do not use the missing PDU detection mechanism.

3 Introduce a RLC sender mechanism that prohibits unnecessary retransmissions, e.g. a retransmission prohibit timer that controls that a single PDU is not retransmitted twice within a certain period. Such a mechanism could operate like this:
· If a local NACK1 is received, a retransmission prohibit timer is started for those RLC PDUs that need to be retransmitted. 

· If an RLC status is received that requests the retransmission of an RLC PDU for that the retransmission prohibit timer is running, this retransmission request is ignored.

· If the RLC status includes negatively acknowledged RLC PDUs for those no retransmission prohibit timer is running, these PDUs are retransmitted.

4 Accept that unnecessary retransmissions are sent and radio resources are wasted.

Option 1 introduces slightly larger retransmissions delays for the considered error case compared to option 2. However, option 2 would have the drawback that NACK-ACK errors can not efficiently be detected at the receiver. Therefore, we think that the use of missing PDU detection is a must. 

The local NACK1 trigger is useful, when isolated packets suffer from reaching the maximum number of HARQ transmissions. If at all detectable at the receiver, a protocol configuration purely relying on missing PDU detection could potentially introduce considerable delays.
Option 3 would be an elegant solution to control that unnecessary retransmissions are avoided, but requires the specification of another mechanism. Whether this would be justified by considerable gains is unclear.
Option 4 would be the approach that requires no additional specification effort, but leads to wasted radio resources.

Based on the given arguments we think that option 1 and option 2 are not the way to go. We are favoring option 3.

3 Conclusions

We have discussed that competing error reporting mechanisms in case that the maximum number of HARQ transmissions is reached leads to increased delays, wasted radio resources or additional complexity. 4 different options to deal with the situation of potentially competing retransmission triggers have been considered.
Proposal: A retransmission prohibit timer should be used to control that not more than 1 retransmission of an RLC PDU is triggered due to a single error event. 
4 References

[1] 3GPP TS 36.300 “Stage 2 Specification”.
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