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1 Introduction
In the current MAC specification [1], if HARQ NACK corresponding to the transmitted data is received and the HARQ buffer of the HARQ process is not empty, a retransmission of the data is instructed by the HARQ entity. Then unless there is a measurement gap of the time of the retransmission, the retransmission is generated to be transmitted.
However, although there is Nacked data in HARQ buffer and there is no measurement gap at the time of the retransmission, the retransmission could not be done because Time Alignment Timer could suddenly expire.

In this contribution, we discuss some cases where HARQ buffer contains Nacked data when UL state becomes out of sync, and identify a problem caused by this situation.

2 Discussion
In most cases, during UE’s UL activity on UL-SCH, the eNB should be responsible for keeping the UL state of the UE in sync. However, in some cases, there is a possibility that while there is Nacked data in HARQ buffer, the UL state of the UE suddenly becomes out of sync state. Those cases are listed below.
Contention resolution failure : In contention based random access procedure, more than one UE could receive a HARQ feedback corresponding to the message 3 transmission. Given that the eNB sends HARQ ACK, one receives HARQ ACK as it is but, the other one could receive HARQ NACK due to HARQ ACK to NACK error. Then, given initial access, RLF, HO failure, the eNB sends message 4 containing UE Contention Resolution Identity MAC CE for contention resolution. Accordingly, the UEs that received HARQ NACK could be identified as a loser. Therefore, since it was agreed that when the contention resolution failure is identified by the mismatched UE Contention Resolution Identity MAC CE, UL state of the UE is considered out of sync, containing Nacked data in HARQ buffer occurs when UL state is not aligned.
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Figure 1

Misaligned Time Alignment Timer (TAT) : Due to facts that Time Alignment Command (TAC) is indicated as MAC CE, there is a possibility that the MAC PDU carrying the TAC is lost. If it happens, TAT is misaligned between the eNB and the UE since TAT in eNB is extended while TAT in UE is not. In this case, during UL HARQ activity, the UE’s UL state could go to out of sync state. Also, there might be Nacked data in HARQ buffer.
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Figure 2

With the above situation and the current specification, once the UL sync of the UE becomes in sync again, the Nacked data in HARQ, if any, is automatically retransmitted at the time of the retransmission. But, we think that from eNB point of view the retransmission is not an expected transmission. So, the resource of the retransmission would not be intended for the UE at that time. Therefore, keeping Nacked data in HARQ when the UL state is out of sync would be dangerous due to a possibility that it is collided with other UE’s transmission.

To overcome the above situation, we can either flush HARQ buffer at in sync state ( out of sync state or prohibit to automatically resume a non-adaptive retransmission at out of sync state( in sync state. We believe that it is obvious that message 3 in HARQ buffer is meaningless in contention resolution failure case, and it is difficult for the eNB to trace what is stored in HARQ buffer in misaligned TAT case. For simplicity, it is preferred to flush HARQ buffer at in sync state ( out of sync state.
Proposal : It is proposed to flush all HARQ buffers when Time Alignment Timer expires or is stopped.
3 Conclusion

It is proposed to flush all HARQ buffers when Time Alignment Timer expires or is stopped.
The associated CR is provided in [2].
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