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1 Introduction

HARQ-ARQ interactions have been discussed in various contributions and they broadly agree that HARQ-ARQ interactions have some performance and efficiency gains. This contribution is proposed to support the recovery mechanisms within the HARQ and ARQ layers.
2 Discussion

We understand that HARQ alone cannot provide lossless transmission because it is too costly to reduce residual HARQ error rate to zero.
There are three main sources of HARQ residual errors we recognize:

1. NACK to ACK error
2. DTX to ACK error
3. HARQ retransmissions over max number

Moreover, many of the contributions have proposed detailed schemes with the operation of the ARQ and HARQ interaction for HARQ residual error recovery. The HARQ residual error recovery schemes are summarized that in most cases HARQ function gives a trigger of ARQ level retransmission and error detection can be done at the HARQ receiver with the use of NDI/sequence numbers or with the use of timers started for each expected PDU, or with the combination of both NDI/sequence numbers and timers.

As simulation [2] suggests that HARQ NACK to ACK errors can cause considerable throughput reductions and it can be alleviated by the use of HARQ error recovery techniques, we can conclude the recovery mechanisms within the HARQ and ARQ layers are beneficial.
3 Conclusion 

Recovery mechanisms should be provided within the HARQ and ARQ layers when some HARQ residual errors are detected. A text proposal for the stage 2 TS [7] is given in Annex.
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Annex   (Text proposal)
-- Start of text proposal -- 

9.3 HARQ/ARQ interactions

In HARQ assisted ARQ operation, ARQ uses knowledge obtained from the HARQ about the transmission/reception status of a TB e.g.:

-
If the HARQ transmitter detects a failed delivery of a TB due to e.g. maximum retransmission limit, the relevant transmitting ARQ entities are notified;

-
If the HARQ receiver is able to detect a NACK to ACK error, the relevant transmitting ARQ entities are notified via explicit signalling;

-
If the HARQ receiver is able to detect TB transmission failure, the receiving ARQ entities are notified.

-- End of text proposal -- 
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