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Introduction
In the last meeting, RAN2 has the following agreements for LAA uplink transmission:
	2
In line with RAN1 recommendation, asynchronous HARQ should be specified for UL HARQ in LAA SCells.

3
For LAA UL every retransmissions needs to be scheduled by PDCCH 




Some impacts are also identified on DRX procedure and the triggering of a new HARQ transmission. In this paper, we provide our view on these two issues. 
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Discussion
Rel-12 supports synchronous uplink HARQ where a retransmission can occur only in a pre-defined subframe. Therefore, a UE knows in which subframe it should monitor PDCCH for an uplink grant. The UE is also configured with a maximum number of uplink transmissions. A counter, CURRENT_TX_NB, is used to count the number of transmissions that a UE has performed. According to Rel-12 MAC spec, when CURRENT_TX_NB exceeds a threshold, HARQ buffer will be flushed, which stops the UE from generating non-adaptive retransmissions.

In Rel-13, RAN2 has agreed to support asynchronous UL HARQ for LAA. Depending on an eNB scheduling algorithm, an uplink grant for an asynchronous retransmission could occur in any PDCCH-subframe after a PUSCH transmission. Because an eNB has total control on each uplink transmission or retransmission, there would be no need to define a maximum number of uplink transmissions for an asynchronous UL HARQ process. The eNB can decide how many retransmissions are needed. Thus there would no need for a UE to count the number transmission for a HARQ process.
Proposal 1: A UE does not need to count the number of transmissions a UE has performed for an asynchronous UL HARQ process.
In Rel-12 the DRX active time includes the time while an uplink grant for a pending HARQ retransmission can occur and there is data in the corresponding HARQ buffer. Therefore, a UE has to monitor PDCCH in the subframes where an uplink grant for a retransmission could be assigned.  
Asynchronous UL HARQ is different from synchronous UL HARQ in that after the first uplink PUSCH transmission, the UE does not know whether or when the eNB would assign an uplink grant for a retransmission. Consequently, the UE does not know when it can stop monitoring PDCCH. 
In Rel-12, DL HARQ employs a RTT timer and a retransmission timer to control PDCCH monitoring for a downlink retransmission. When a UE receives a downlink assignment for a HARQ process, the UE starts a RTT timer. During the RTT timer running period, the UE does not need to monitor PDCCH. When the RTT timer expires, a retransmission timer is started. During the retransmission timer running period, the UE needs to monitor PDCCH for a retransmission possibly scheduled by the eNB. We think a similar mechanism should be adopted in asynchronous UL HARQ for the same purpose. 
Proposal 2: RAN2 should employ a RTT timer and a retransmission timer to control PDCCH monitoring for each asynchronous UL HARQ process.
If the proposal 2 is agreed, when the retransmission timer expires for a HARQ process, a UE will not monitor PDCCH for the HARQ process. However, in LAA, there would be a case that an eNB may not be able to transmit PDCCH to request a retransmission before the retransmission timer expires. This could happen in a hot spot area. 
If a UE flushes the HARQ buffer after the retransmission timer expires, the eNB will not be able to request a retransmission from that HARQ process. It may require a upper layer to perform retransmission, which incur longer delay. On the other hand, if the UE does not flush the HARQ buffer, the eNB can request a retransmission as long as in active time even if the retransmission timer expires. So we propose a UE should not flush HARQ buffer after a retransmission timer is expires. 
Proposal 3: When a retransmission timer expires for an asynchronous UL HARQ process, a UE should not flush HARQ buffer for the HARQ process.
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Conclusion

In conclusion, we have the following proposals:

Proposal 1: A UE does not need to count the number of transmissions a UE has performed for asynchronous UL HARQ.
Proposal 2: RAN2 should employ a RTT timer and a retransmission timer to control PDCCH monitoring for each asynchronous UL HARQ process.
Proposal 3: When a retransmission timer expires for an asynchronous UL HARQ process, a UE should not flush HARQ buffer for the HARQ process.
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