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1. Introduction
In LTE, there are views that current complexity of ARQ layer can be reduced by allowing a closed interaction with the lower HARQ layer. In this contribution, we review the current HARQ assisted ARQ protocol proposal.
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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, we can see the following merits of this new approach over current R6 approach.
· Potential gain in reducing RLC ACK status reporting and hence improving radio efficiency (Local ACK)

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


· Potential gain in early detection of HARQ residual error (Local NACK)

By looking at NDI, HARQ residual error can be detected by MAC layer which would indicate RLC for retransmission.

· Unified window control

It also allows a integrated window control, i.e. MAC HARQ layer no longer has to perform the in-sequence delivery and segmentation/concatenation. Instead, RLC ARQ layer does perform the procedure in unified manner. By removing a need for MAC layer in-sequence delivery and segmentation/concatenation, the corresponding MAC control info such as sequence number and length indicator can be removed which then reduces the MAC layer overhead.

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

· Concern of violation of protocol independency: Impact of HARQ layer change to ARQ layer

The integrated approach implies the upper ARQ layer change would become more mandatory for even small changes in the lower HARQ layer. For example, depending on the choice of asynchronous or synchronous HARQ, some direct impacts toward ARQ layer can be foreseen. Therefore any change in HARQ layer later on requires a careful investigation on its impact on upper ARQ layer. Currently we don’t know what kind of HARQ schemes will be finally adopted for LTE. For example, an existence of MUX4 would significantly increase the complexity of HARQ protocol. Hence it seems too early to decide the closely integrated ARQ approach without knowing the over-all picture.
· Concern of violation of protocol independency: Impact of ARQ layer to HARQ layer

Furthermore the lower HARQ layer procedure would become dependent on the higher layer. For example, the NACK-ACK error indicator becomes useless when the higher ARQ layer is operated on UM mode. 

· Concern of handling all different HARQ residual error scenario by removing RLC status reporting


Currently there are already more than several error handling patterns being proposed in order to handle all different error cases (NACK to ACK, DTX to ACK, on-going flow, isolated flow, max retransmission etc). And we see the handling of all list of error case would increase the overall complexity of HARQ and ARQ protocol. For example, a NACK to ACK indicator (or namely FAI) has been proposed in order to handle NACK to ACK residual error case however it has not been shown what happen if this FAI indicator get lost over the air. 
· Concern of RLC SDU segmentation based on TB

The RLC SDU segmentation based on CQI level of user would greatly increase the complexity of ARQ protocol in order to allow the channel variation at retransmission timing. Re-segmentation has been also proposed to solve this problem but the header extension mechanism shows its significant complexity.
In Figure 1, we showed a comparison of two approaches. It seem to us that approach 1 HARQ assisted ARQ no longer has a separate two layers and hence there is question why we need to define two layers. On the other hand, our preferred approach is the separate ARQ layer which are independent from the lower HARQ layer and this approach should be also considered carefully for its merit of reuse of existing mechanisms before finalizing the retransmission architecture.
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Figure 1. Comparison of two approach: HARQ assisted ARQ and Independent ARQ and HARQ
3. Conclusion
NEC proposes RAN2 to adopt 

· Keep separate RLC layer from HARQ layer like current R6 architecture in order to keep the protocol independency between RLC and HARQ layer.

· RLC layer resolves all HARQ residual error recovery (mainly done by missing SN detection and timer operation) with streamlined status reporting.

· Simplify the HARQ layer by removing window control and reordering functionality. Reordering functionality is moved to ARQ layer.
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