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1 Introduction
A work item [1] on licensed-assisted access to unlicensed spectrum was approved during RAN#68 meeting. The work item will only specify support for LAA SCells operating with only DL transmissions. When specifying support for LAA SCells with only DL transmission, the following for the UL should be agreed (but not specified): the principles of UL channel access and the necessary forward compatibility mechanism so that the UL for LAA SCells can be added in future release without modifications to the DL design.
During the study item phase, it was recognized that with asynchronous UL HARQ, the DRX behavior needs to be modified [2]. When DRX is used, the UE will stay active depending on when the UE can expect an UL retransmission grant. With asynchronous UL HARQ, the UE doesn’t know when to expect grants as the eNB may send them at any point in time. 
This contribution further discusses update to DRX behavior in support of asynchronous UL HARQ. It should be noted that while RAN2 has agreed to common DRX for LAA cells and licensed cells, the issue discussed in this paper and the related proposals doesn’t go against that agreement, since asynchronous UL HARQ is not used in uplink for licensed cells.
2 Discussion
For a DL grant in subframe n, data is transmitted by the eNB in subframe n. The UE may or may not successfully receive the data. The UE sends a positive or negative ACK in subframe n+k1 and the eNB retransmits at the earliest at subframe n+k2. In an example, for FDD, k1 may be 4 and k2 may be 8. The time from a first grant to the retransmission for the first grant (which may be associated with a second grant) is referred to as the round trip time. For synchronous retransmission, round trip time is k2. For asynchronous retransmission, the minimum value of round trip time may be k2, e.g., the retransmission grant and/or retransmission may come at any time greater than or equal to k2 subframes after the first grant.

Each new data transmission is associated with a HARQ process. Retransmissions of the data is associated with the same HARQ process. As captured in [2], in terms of the specification impacts and complexity, retransmission with the same process is simpler, as it doesn’t incur any new specification impact.
A UE maintains a round trip time timer (RTT timer) for a DL HARQ process which is associated with the HARQ RTT Timer which specifies the minimum amount of subframe(s) before a DL HARQ retransmission grant is expected by the MAC entity. When DRX is configured, the round trip timer for a DL HARQ process is started when for a subframe n, the PDCCH (or EPDCCH) indicates a DL transmission or a DL assignment has been granted or configured for this subframe. The UE also maintains a retransmission timer for a DL HARQ process which is associated with a configured value, e.g., drx-RetransmissionTimer. This retransmission timer specifies the maximum number of consecutive PDCCH-subframe(s) after expiry of the round trip timer (HARQ RTT Timer), until a DL retransmission grant is received. 

The DRX active time includes the time while the DL HARQ retransmission timer (drx-RetransmissionTimer) is running. 

During the study item phase, asynchronous UL HARQ was recommended for LAA UL; all transmissions or retransmissions will be scheduled via PDCCH or EPDCCH similar to DL HARQ operation. 
To align with DL HARQ configuration, an UL HARQ round trip timer configuration parameter (e.g. UL HARQ RTT Timer) and a DRX UL retransmission timer configuration parameter (e.g. drx-UlRetransmissionTimer) should be specified in support of UL HARQ operation during DRX. The UL HARQ round trip timer configuration parameter will specify the minimum amount of subframe(s) before an UL HARQ retransmission grant is expected by the MAC entity. Similarly, the DRX UL retransmission timer configuration parameter will specify the maximum number of consecutive PDCCH-subframe(s) after expiry of the UL HARQ round trip timer and until an UL retransmission grant is received.
Consequently, we propose the following:

Proposal 1: In support of asynchronous UL HARQ, an UL HARQ round trip timer configuration parameter which specifies the minimum amount of subframe(s) before an UL HARQ retransmission grant is expected by the MAC entity is supported.
Proposal 2: In support of asynchronous UL HARQ, a DRX UL retransmission timer configuration parameter which specifies the maximum number of consecutive PDCCH-subframe(s) after expiry of the UL HARQ round trip timer and until an UL retransmission grant is received is supported.
Proposal 3: When a DRX is configured, the Active Time shall include the DRX UL retransmission timer.
3 Conclusion

RAN2 should discuss and also agree to the following:

Proposal 1: In support of asynchronous UL HARQ, an UL HARQ round trip timer configuration parameter which specifies the minimum amount of subframe(s) before an UL HARQ retransmission grant is expected by the MAC entity is supported.
Proposal 2: In support of asynchronous UL HARQ, a DRX UL retransmission timer configuration parameter which specifies the maximum number of consecutive PDCCH-subframe(s) after expiry of the UL HARQ round trip timer and until an UL retransmission grant is received is supported.
Proposal 3: When a DRX is configured, the Active Time shall include the DRX UL retransmission timer.
It should be noted that while RAN2 has agreed to common DRX for LAA cells and licensed cells, the issue discussed in this paper and the proposals above doesn’t go against that agreement, since asynchronous UL HARQ is not used in uplink for licensed cells.
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