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1 Introduction
In RAN1#78-BIS, the agreements for the Study Item on Licensed-Assisted Access (LAA) included the following [1]:

· 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 a companion contribution [2], we identify an additional required functionality for LAA. Specifically, functionalities for RRM, CSI acquisition, and time-frequency tracking at UEs should be considered as required for LAA. This contribution presents PHY-layer solutions for how to support RRM, CSI acquisition, and time and frequency tracking at the UE on LAA SCells. 
2 Discussion
It is clear that the combination of listen-before-talk and discontinuous transmission on LBT SCells makes it infeasible to guarantee transmission of LTE reference signals. This can affect the methods by which some functionalities are currently supported in LTE. Functionalities such as RRM measurements, CSI acquisition/feedback, and time-frequency tracking capabilities should be provided by possibly alternate methods for efficient operations of LAA SCells. 
Taking time-frequency tracking as an example, it is noted that the LAA deployment scenarios of interest include both co-located PCell/SCells and non-colocated PCell/SCells. In both cases, the LAA SCells are likely to operate under a fast ON/OFF regime as discussed above. Thus, periodic transmission of reference signals by the SCells that can be used for UE time and frequency synchronization, channel estimation filter adjustment, and AGC tuning is no longer guaranteed. This raises the question if PCell reference signals can be utilized for at least coarse time-frequency synchronization and AGC adjustment on the SCells. While coarse timing synchronization may be possible using the PCell RS in a co-located scenario, AGC adjustment would not be feasible due to the PCell potentially operating on a carrier (for e.g., 2GHz) that has substantially different characteristics and path loss compared to to the LAA SCells in the 5GHz band. This difference in long-term channel properties also rules out using PCell RS for channel estimation filter adjustment on LAA SCells. 
The Rel-12 discovery signals (DRS) comprising at least PSS/SSS/CRS that was designed for small cell PHY enhancements can serve as a starting point for RRM measurements for LAA. Additionally for the long term properties of the channel, the RS for demodulation in the SCell subframe with (E)PDCCH/PDSCH can be QCL with the DRS. Moreover, CSI-RS together with CSI-IM can be used to derive CSI reports from the UE when they are available. However it would be needed to study further if any modifications are required in order to provide CSI feedback in the LAA framework. 

Based on the above discussion, we make the following proposals:
Proposals:

· DRS can serve as a baseline for RRM  measurements, acquiring the long-term properties of the channel, and time-frequency tracking on LAA SCells.

· Study further if any modifications are needed.
· CSI-RS/CSI-IM are used to derive CSI reports for LAA carriers.

· Study further if any modifications are needed.
3 Conclusion

In this contributions we discussed a PHY-layer solution for RRM, CSI measurements, and time-frequency tracking on LAA SCells. The above discussion results in the following proposals:
Proposals:
· DRS can serve as a baseline for RRM  measurements, aqcuiring the long term properties of the channel and time-frequency tracking on LAA SCells.

· Study further if any modifications are needed.
· CSI-RS/CSI-IM are used to derive CSI reports for LAA carriers.
· Study further if any modifications are needed.
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