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1. Introduction
At the RAN1 #78bis meeting, functionalities of Licensed-Assisted Access using LTE (LAA) to meet the regulatory requirements were discussed and the following agreements have been made. 
Agreements:
· Target a single global framework for LAA
· List at least the following as identified functionalities required to meet regulatory requirements in some regions/bands for an LAA system in TR 
· Listen-before-talk (Clear channel assessment)

· Discontinuous transmission on a carrier with limited maximum transmission duration

· Dynamic frequency selection for radar avoidance in certain bands/regions

· Carrier selection

· TPC
*Note: not all functionalities may have a spec impact.

*Note: not all functionalities would be mandatory for all LAA eNBs/UEs
 In addition, at the RAN1 #79 meeting, some agrrements on candidate solutions for LAA has been made [1]. 

In this contribution, we would like to share our veiws on some PHY layer options for LAA.
2. Discussions
Capability of Sensing

In LAA, 3 types of mutual interference should be considered. One is intra-RAT interference generated among LAA and other radio system (e.g. Wi-Fi). Another is inter-operator interference generated among different LAA operators. The other is intra-operator interference generated among eNBs that are densely deployed by the same operator.
From the viewpoint of fair-coexistence [2], solutions to avoid generating the interfering transmission to other RAT and/or other operators is vital, and the listen before talk (LBT) via sensing is a promising candiadate. Although the relevant operation of the LBT may be beneficial for all the operators including that of Wi-Fi, only the intra-operator interference is not always needed to avoid by selecting the different carriers with this functionality. Because actually some reduction schemes of the co-channel intra-operator interference can be applied such as IRC receiver and/or interference coordination schemes. 
As a simple method of sensing, energy detection has been considered. However, only with this detection, which does not separatively detect the each interference, eNB may lose an opportunity to reuse the occupying resource.
Proposal 1: Sensing method which can separatively detect the existence of intra-operator signal and other signals (e.g. other RAT and other operators) should be considered.
In addition, it is noteworthy that the solution for mitigating the other types of interference, which is asynchronously transmitted, should also be considered, since the effect of the interference at the receiver may be generated even with the LBT because of the hidden node problem.
HARQ

The introduction of LBT and discontinuous transmission with limited maximum transmission to LAA may impact on HARQ process. Concretely, in case when the CCA detects the busy state at the timing of the retransmission, eNB need to wait the retransmission until the next opportunity (e.g. clear state) in the same carrier. Since the channel quality in the unlicensed band is unstable because of the interferences and that retransmission continues until ACK reception or specified maximum number, the latency of the packet transmission will be very critical to quality of service.
One possible solution for shorten the retransmission delay is functionality to enable the HARQ process with retransmission on other component carrier and to find the available carrier from the license bands and other occupied unlicensed band immediately.
Proposal 2: HARQ process with retransmission on other available component carrier including license and unlicensed band should be considered.
3. Conclusion

In this contribution, we have discussed about the some potential issues on LAA and proposed PHY layer options for them as follows.
Proposal 1: Sensing method which can separatively detect the existence of intra-operator signal and other signals (e.g. other RAT and other operators) should be considered.
Proposal 2: HARQ process with retransmission on other available component carrier including license and unlicensed band should be considered.
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