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1. Introduction
In LTE, there are views that current complexity of ARQ layer, such as status reporting, can be reduced or even completely removed by allowing a closed interaction with the lower HARQ layer. Note that most of issues are still left as FFS during study item period due to lack of discussion time and also more problems have been identified on the original proposal [1-5]. In this contribution, we review the current status of HARQ interacted ARQ proposal and propose a way forward on this topic.
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Figure 1. The model of HARQ assisted ARQ protocol
2. Discussion
Although the whole picture of HARQ assisted ARQ protocol is not clear, following merits can be foreseeable: 
· Reduction or removal of ACK status reporting by Local ACK criteria

The HARQ assisted ARQ approach uses the HARQ level information (ACK/NACK status) instead of explicit RLC status reporting. Especially the RLC ACK reporting can be virtually removed by use of local ACK criteria.


· Early detection of HARQ residual error by Local NACK criteria

By detecting an unexpected new transmission, HARQ residual error can be detected by receiver side MAC layer which would indicate transmitter side RLC for retransmission. Compared with timer approach, this approach could provide a fast detection speed. 

Despite of above described merits of the HARQ assisted ARQ proposal, we also see the following demerits:

· Impact of HARQ layer change to ARQ layer

Due to the violation of protocol independency, it is expected that the ARQ layer change would become more mandatory for even small changes in the lower HARQ layer.
· Impact of ARQ layer to HARQ layer

Furthermore the lower HARQ layer procedure would become dependent on the higher layer too. For example, the NACK-ACK error indicator, which is needed for RLC AM, becomes useless when the higher ARQ layer is operated on RLC UM [5].

· Complexity in handling various HARQ residual error scenario

Currently there are already more than several error scenarios have been discovered, e.g. NACK to ACK, DTX to ACK, on-going flow, isolated flow, max retransmission etc. And for each error case, different mean to handle the error case have been proposed. If the error scenarios grows in future (by discovering more error scenarios), complexity of ARQ layer will also grow too. For example, a NACK to ACK indicator (or namely FAI) has been proposed in order to handle NACK to ACK residual error case. However we may need another mechanism to protect loss of this FAI indicator over the air as well. 
· Synchronous and Asynchronous HARQ protocol
In HSPA, downlink has asynchronous HARQ protocol whereas the synchronous HARQ was adopted for uplink. If this is also true for LTE, ARQ layer design for uplink and downlink could be very much different if the close interaction is allowed. For example, NDI based early detection procedure has to separately consider both asynchronous and synchronous HARQ protocol.
· Confusion in unexpected new transmission

As pointed out in [5], the receiver side HARQ can be confused whether unexpected new transmission is due to NACK to ACK error or reaching maximum retransmission. 

3. Conclusion
In this contribution, we discussed the merits and demerits of closely interacted HARQ and ARQ. Base on our observations, we proposes RAN2 to adopt 

· Keep separate RLC layer from HARQ layer not allowing close interaction each with other.

· Keep RLC layer status reporting but removing some of unnecessary options.

· RLC layer resolves all HARQ layer errors based on SN gap detection & timer mechanism.

· If needed for an isolated packet, RLC layer resolve all HARQ layer errors based on polling status report.
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