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1. Introductions
In RAN2#48bis meeting [1], dual ARQ scheme was adopted in LTE. The ARQ was located above HARQ to resolve the residual errors to offer enough reliability and reduce upper protocol retransmissions. The mergence of ARQ and HARQ in MAC will influence the ARQ compared with the conventional schemes. In this contribution, the Status Report in LTE ARQ is discussed and several proposals are shown.

2. Discussions
2.1 Explicit Status Report and implicit Status Report
A main feature in LTE dual ARQ interaction is that the residual errors such as achieving maximal retransmission limit in lower HARQ can be detected in transmitter directly. We named this type of Status Report as implicit Status Report because there is no explicit exchange between peer ARQ entities of transmitter and receiver. Accordingly the Status Report transferred from receiver to transmitter corresponding to conventional Status Report in R6 is called explicit Status Report.

With the local implicit Status Report, the transmitter ARQ can obtain some transmission state information more quickly, such as achieving the maximal HARQ retransmission limit, and no signaling overhead is needed. The influence of implicit Status Report to synchronous HARQ and Asynchronous HARQ is FFS. In our opinion:
Proposal 1: The implicit Status Report should be adopted in LTE.

2.2 Reserve or remove the explicit Status Report
HARQ is a kind of link adaptation technique cooperating with AMC. It is possible to realize the error control function similar to ARQ by detecting some residual errors in HARQ [2], such as NACK/ACK misinterpretation, with complicated control signaling procedure, which can remove the explicit Status Report entirely. But the transmission reliability and complexity introduced by the enhancement should be estimated carefully. The efficiency of air interface and power consumption should also be evaluated while utilizing implicit Status Report only.
Implicit Status Report is quick in detecting and indicating residual errors. Explicit Status Report can also provide similar character by simplifying the procedure and mechanism. Transferring explicit Status Report PDUs with L2 signaling is an alternative to increase the exchange speed. So reserving explicit Status Report is better than introducing additional complexity in HARQ while detecting and indicating the residual errors like NACK/ACK and DTX/ACK misinterpretation.
Based on the analysis above, we suggest:
Proposal 2: Reserving the explicit Status Report between the peer Tx/Rx ARQ entities, accelerating the interaction by conveying the explicit Status Report PDU with L2 signaling.

2.3 simplify the explicit Status Report
HARQ was introduced in R5, so the collaboration with ARQ was not designed and optimized elaborately. It is now a common agreement that current ARQ function and procedure are too complex for LTE and need to be simplified.

The explicit Status Report can be simplified by cooperating with implicit Status Report, which is preponderant in detecting and correcting the residual error such as reaching the maximal HARQ retransmission limit.
Moreover the role of ARQ can be designed as only an auxiliary mechanism when HARQ offers enough transmission reliability. So it is acceptable to decrease the level of error recovery required from ARQ less than 100%. The NACK-based explicit Status Report that just responds to the missing ARQ PDU but all would satisfy the requirement in this situation. The NACK-based explicit Status Report must be combined with discard Timer or Window to avoid too much memory occupancy in transmitter. Consequently we suggest:
Proposal 3: Simplifying explicit Status Report by detecting and indicating residual error together with implicit Status Report, and/or decreasing the error recovery level in ARQ.

3. Proposals
In this document the ARQ Status Report in LTE is discussed, and three proposals are given to show our opinion in this aspect. We would like to ask RAN2 to discuss this contribution and reflect the proposals in TR25.813.
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