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Discussion and decision
1. Introduction
Some progress was made in TR 36.889 [1] with an agreed list of design options for CSI measurements and reporting:

Transmission of NZP CSI-RS may be subject to LBT. The following options for the potential subframes carrying NZP CSI-RS and CSI-IM have been identified.

-
The potential subframes may be occurring periodically from a UE perspective

-
The potential subframes may be occurring aperiodically from a UE perspective

-
The potential subframes may exhibit a combination of both of the above properties

For the purpose of CSI reporting the following two options have been identified.

-
Support for both aperiodic and periodic CSI reporting for an LAA SCell

-
Support only for aperiodic CSI reporting for an LAA SCell

For both options above, the aperiodic CSI reports can be carried on PUSCH transmitted on a carrier in licensed spectrum or on an LAA SCell.

In this contribution, we mainly discuss some aspects about CSI-RS based measurements and reporting in LAA.
2. Discussion
2.1 The presence of NZP CSI-RS and CSI-IM

If the potential subframes is occurring aperiodically from a UE perspective, the eNB would need to indicate NZP-CSI-RS for all the used REs for every UE that is scheduled in DL. It would incur too much control overhead. If measurement signals are configured and transmitted periodically as in Rel-12 when the eNB has successful LBT, the UE can just perform measurements on NZP CSI-RS and CSI-IM. 

Obviously, the potential occasions to receive NZP CSI-RS and CSI-IM being in periodic subframes is the simplest and most reliable way. CSI-RS periodicities should be modified because of discontinuous transmission in unlicensed carriers. Moreover, the approach to indicate UE the presence of NZP CSI-RS and CSI-IM should be given. The approach may be that PDCCH DCI in licensed cell indicates start of transmission burst, and then every UE detects preamble in initial signal to know the presence of NZP CSI-RS and CSI-IM.
Proposal 1: The potential subframes carrying NZP CSI-RS and CSI-IM should be occurring periodically from a UE perspective (after a successful LBT at eNB).
2.2 CSI reporting for LAA
Legacy LTE supports periodic and aperiodic CSI reporting in licensed band. On one hand, periodic CSI reports are mainly used to get a good starting point for the link adaptation and scheduling. On the other hand, it is desirable to obtain timely CSI measurements from UEs from the network perspective. 
The eNB transmits an aperiodic CSI request carried by PDCCH to certain UEs depending on the operating conditions on the channel to get more timely information, which is suitable for discontinuous transmission on LAA cells. It is recommended to follow the existing mechanism in CA for aperiodic CSI reporting. LAA can use an uplink grant to dynamically allocate a PUSCH resource for CSI reporting.
But there are some problems if only aperiodic CSI reporting is supported for an LAA Scell. As the control signalling capacity is limited or the PUSCH on unlicensed cell carried aperiodic CSI reporting is frequently not available, periodic CSI reporting which is transmitted autonomously and carried by PUCCH on licensed carrier seems more efficient. Thus it is beneficial to support both periodic and aperiodic CSI reporting in LAA, and the eNB can decide which report type to be used.

If a valid CSI reference resource is not identified for one LAA SCell because of LBT operation, default CSI index can be reported to the eNB in periodic CSI reporting. 
Proposal 2: Periodic CSI reporting should be supported for an LAA Scell in addition to aperiodic CSI reporting.

Proposal 3: Default CSI index can be reported to the eNB in periodic CSI reporting occasions without valid CSI reference resources.
3. Conclusion

In this contribution, we discuss transmitting occasion of CSI-RS and CSI-IM and related CSI reporting. The following proposals can be summarized: 
Proposal 1: The potential subframes carrying NZP CSI-RS and CSI-IM should be occurring periodically from a UE perspective (after a successful LBT at eNB).
Proposal 2: Periodic CSI reporting should be supported for an LAA Scell in addition to aperiodic CSI reporting.

Proposal 3: Default CSI index can be reported to the eNB in periodic CSI reporting occasions without valid CSI reference resources.
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