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1 Introduction
During RAN1# 80bis and RAN1# 81 meeting, the CSI measurement and reporting were discussed and the following agreements were made [1] [2]:
Agreements:
Below is a list of design options for CSI measurements, CSI reporting, and transmission schemes for LAA, for the case that LAA supports the transmission of CRS and/or CSI-RS and/or CSI-IM.

· For the purpose of CSI measurement, if LAA supports CSI measurements on CSI-RS and CSI-IM (or only CSI-RS for TM9)

· NZP CSI-RS transmission may be subject to LBT

· The presence of NZP CSI-RS and CSI-IM in a subframe is indicated implicitly or explicitly

· Note: indication may or may not involve signaling

· Potential subframes for NZP CSI-RS and CSI-IM:

· Opt 1-A: The potential subframes may be occurring periodically from UE perspective

· Opt 1-B: The potential subframes may be occurring aperiodically from UE perspective

· Opt 1-C: a combination of opt 1-A and opt 1-B

· Note: same or different options for NZP CSI-RS and CSI-IM is not precluded

· For the purpose of CSI measurement, if LAA supports CSI measurements on CRS

· CRS transmission may be subject to LBT

· The presence of CRS in a subframe is indicated implicitly or explicitly

· Note: indication may or may not involve signaling

· The following CSI reporting options have been identified

· Opt 2-A: Support for both aperiodic and periodic CSI reporting for an LAA Scell

· Opt 2-B: Support only for aperiodic CSI reporting for an LAA SCell

· The following options for supported transmission schemes have been identified

· Opt 4-A: DMRS-based demodulation and CRS-based demodulation for PDSCH

· Opt 4-B: Only DMRS-based demodulation for PDSCH

· Further down selection of the supported transmission schemes is possible for the options above

· Aperiodic CSI reporting can be carried on PUSCH transmitted on a carrier in licensed spectrum or on an LAA SCell

· If the PUSCH containing aperiodic CSI is scheduled on LAA SCell and cannot be transmitted in the scheduled subframe on the scheduled carrier, the aperiodic CSI based on the same scheduling grant is not transmitted in another subframe or another carrier
· Otherwise, it is recommended to follow the existing mechanism in CA for aperiodic CSI reporting (if no issue will be identified), including potential additional Rel-13 CA enhancement(s) if no issue is identified for using Rel-13 CA enhancement(s)
In this contribution, we present our views on the CSI measurement and reporting for LAA.
2 Discussion
CSI measurement
If CSI measurement on CSI-RS and CSI-IM is supported, the NZP-CSI-RS and CSI-IM can be configured periodically (option 1-A) or aperiodically (option 1-B). For option 1-A, whether the CSI-RS could be transmitted or not is subject to the LBT, thus, UE need to monitor the presence of the CSI-RS on the configured subframe. It is suggested to introduce the indication signaling to assist the UEs to perform the detection. Common signaling is preferred to avoid signaling overhead. For the periodicity of the CSI-RS, it is preferred to introduce shorter periodicity configuration, e.g. 2ms, to ensure the measurement opportunities with respect to the maximum channel occupancy time in different regions. For option 1-B, the aperiodic CSI-RS is transmitted after successful LBT operation, if only periodic CSI measurement is supported, the eNB might not get the latest channel information. It is beneficial to introduce the aperiodic CSI measurement in case eNB needs timely channel information. 
Proposal 1: Common signaling should be introduced to indicate the presence of the periodic CSI-RS resource.

Proposal 2: Aperiodic CSI measurement should also be supported.
CSI reporting
For option 2-A, both periodic and aperiodic CSI reporting is supported, the UEs should report a predefined value if no CSI measurement resource is detected. If periodic CSI measurement is supported, it is nature to support periodic CSI reporting to save the signaling cost. Meanwhile, the aperiodic CSI reporting can be triggered if the eNB needs latest channel information, e.g, at the beginning of a transmission burst.
Proposal 3: Both aperiodic and periodic CSI reporting for an LAA Scell should be supported
Supported transmission mode
Both CRS-based transmission and DMRS-based transmission mode are supported for LTE system. Considering the transmission on the unlicensed carrier is more like a best effort mode, it is slight preferred to support DMRS-based transmission mode.

Proposal 4: DMRS-based transmission for PDSCH is slightly preferred
3 Conclusions
In this contribution, we present the discussion on the CSI measurement and reporting. Based on our analysis, we have the following proposals:
Proposal 1: Common signaling should be introduced to indicate the presence of the periodic CSI-RS resource.

Proposal 2: Aperiodic CSI measurement should also be supported.

Proposal 3: Both aperiodic and periodic CSI reporting for an LAA Scell should be supported.

Proposal 4: DMRS-based transmission for PDSCH is slightly preferred
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