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1 Introduction
At the RAN2#62 meeting the HARQ operation for retransmitted data was discussed [1], however, no conclusion has been reached on the issue yet. The main question is what the UE should do when it receives an unexpected retransmission for HARQ process.
2 Discussion

An unexpected retransmission in the DL can happen for two reasons:
1. ACK to NACK error in the eNB

2. DTX to ACK error in the eNB after a missed DL assignment

The cases are depicted in figures 1 and 2 below.
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Figure 1. NACK to ACK error.
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Figure 2. Missed DL assignment followed by a DTX to ACK error in the eNB.
The question mark in the figures shows the UE state, which is discussed in this paper. As is pointed out in [1], the probabilities for these events are at most 10-2 for the ACK to NACK error in the eNB and at most 10-4 ~ 10-3 for the combined event missed DL assignment followed by a DTX to ACK error in the eNB.

We can conclude that the probabilities calculated in [1] still apply. However, we see that two new proposals can be added to the three options already presented in [1]. In the following, the first three proposals are repeated from [1], and then two new ones are added:
Option 1) Discard the received data

Option 2) Replace the data in HARQ buffer with the received data

Option 3) If TB size is same, go for Option1. Otherwise, go for Option2.

Option 4) Always replace the HARQ buffer with the received data and ACK regardless of decoding result.
Option 5) Always replace the HARQ buffer with the received data. Only NACK in case TB size differs and decoding was unsuccessful, otherwise ACK regardless of decoding result.

The new options 4 and 5 allow that the data in the HARQ buffer is always replaced with the new data, also when the TB size is the same. Then an ACK is always sent out regardless if decoding of the received transmission attempt was successful or not. The reasoning behind this is that duplicate detection can be done on the higher layer (RLC) so that data duplication due to a NACK(ACK error is not a problem. On the other hand this approach decreases HARQ failure rate due to a DTX(ACK error. In particular if the targeted HARQ error rate is low, there is a high probability that at least the transport block following the DTX(ACK error (marked with a question mark in Figure 2) can be decoded and delivered to higher layers.  
We think that this is a particular advantage for services such as VoIP where most of the transport blocks will have the same size and where RLC operates in unacknowledged mode. Without this approach the loss of consecutive transport blocks may become noticeable in particular in bad radio conditions. 
A further optimization in option 5 is to treat a different sized TB differently, because in that case we know it must be new data.
Proposal: Adopt option 4 or 5 according to the attached CR [2] 
3 Conclusion
RAN2 should adopt the option 4 or 5 from the aforementioned ways of handling an unexpected HARQ retransmission. Adopting option 5 means that we are able to decode the unexpected transmission correctly in most cases regardless of the TB size and in this way minimize the number of lost transmissions to one in less frequent case. Since RLC will anyway detect duplicates on the higher layer, there is no harm in doing this while reducing the number of HARQ failures.
In [2], we provide a draft CR according to this proposal.
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