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1
Introduction

The local NACK which was agreed during Stage 2 discussion is now open for stage 3 level of discussion especially its relation to the other RLC level retransmission schemes. In fact, during early stage of Stage 2 period, several HARQ-ARQ interaction methods have been proposed. Some of them have been targeted to reduce ARQ complexities, some for allow faster retransmission. At this moment, the only remaining HARQ-ARQ interaction is the local NACK in which the RLC transmitter entity can retransmit a RLC PDU which has been failed after trying the maximum number of HARQ transmissions. In this contribution, we review several issues related to the Local NACK and propose a way forward to conclude on this topic.
2 Discussion
In this section, we address several technical issues related to local NACK transmission.
· How frequent do we expect the Local NACK?

The proponent of local NACK claimed that the transmitter driven local NACK based scheme can trigger a faster retransmission than the receiver based status reporting based scheme. But there has been very little evidence so far shown for this potential gain of faster transmitter based approach. Assuming a normal HARQ operation where the HARQ reaching maximum retransmission should not occur frequently, this local NACK occurrence would be so rare to make a change in the performance such as user throughput.


· Is the agreed T_reordering based solution much slower than local NACK based solution?

The agreed RLC status reporting is based on polling indication and the reordering timer T_reordering. The T_reordering would be configured to be greater than the maximum HARQ layer delay and scheduling delay. Without the local NACK, T_reordering timer based solution would cover the HARQ residual error and this timer would be configured slightly larger than the local NACK timer (i.e. max retransmission). The exact difference between the local NACK timer and T_reordering is implementation specific but we do not expect a large difference between them. If we assume few tens of TTI of difference, then the higher layer user level performance would not be impacted much by not having the local NACK scheme.

· Collision between status-report based retransmission and local NACK based retransmission 

If RAN2 decide to support the local NACK, then the interaction between other retransmission triggers and local NACK has to be further studied. For example, when an RLC PDU triggered the local NACK retransmission has not been delivered to the receiver RLC entity until the T_reordering expires, then the receiver RLC entity will send a status report which requests a retransmission of the corresponding RLC PDU. In this case, the transmitter RLC will retransmit the RLC PDU again which may be discarded by the receiver RLC entity. The discard can be performed by checking the RLC PDU sequence number and therefore it is expected that there is no new function required for discarding.

· Cost of implementing HARQ-ARQ interaction;

During Stage 2 and Stage 3 period, several HARQ/ARQ interactions have been proposed but at this stage, the local NACK is the only remaining interaction while others have been gradually removed for further consideration. Then if the local NACK is the only interaction between RLC and MAC layer, we wonder whether the cost of implementing the MAC/RLC layer interaction is justified by the gain of local NACK. Note that this interaction has to be implemented in UE as well as eNB side, although NW vendor may choose not to implement the local NACK functionality. Specifically, although highly dependent on implementation, it is clear that the mapping between HARQ processors and the RLC entities have to be maintained in order to have this interaction between MAC and RLC layers. 

· What is impact for other layers if we decide to remove Local NACK

At this moment, we do not see any impact to remove local NACK on MAC or RLC layer. The local NACK function is anyway an add-on optimization function.
Conclusion
In this contribution, we reviewed the issues related to local NACK based retransmission. In conclusion, we do not believe local NACK based retransmission will give significant user level performance gain while causing implementation complexity due to MAC and RLC layer interaction. Therefore we propose


-
not to specify the local NACK based retransmission.
The proposed conclusion can be simply captured by removing all relevant part in stage 2 specification.
















