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Introduction
During RAN WG1 #80bis meeting, the regulatory requirements on the unlicensed spectrum are discussed and the following agreements are achieved [1]:

Possible agreements:
· For the purpose of CSI measurement
· NZP CSI-RS transmission may be subject to LBT
· The potential presence of NZP CSI-RS and CSI-IM can be configured to occur periodically
· The UE is indicated the presence of NZP CSI-RS and CSI-IM by implicit or explicit signalling.
· For the purpose of CSI measurement
· CRS transmission is subject to LBT
· The UE is indicated the presence of CRS by implicit or explicit
· Further discuss the possible methods
· For the purpose of CSI measurement based on CRS
· CRS transmission is part of a transmitted subframe and is used for CSI measurements
· The following CSI reporting 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
· At least aperiodic CSI can be reported on PUSCH transmitted on an LAA SCell
· Aperiodic CSI can also be reported on a carrier in licensed spectrum
· The following options for supported TMs was identified
· CRS and DM-RS based TMs
· Only DM-RS based TMs 
· Further down selection of the supported CRS or DM-RS based TMs is possible for both options above

In this contribution, we present our views on the potential solutions of CSI measurement and reporting for LAA.
CSI measurement
CSI measurement can be performed based on CRS or NZP CSI-RS and CSI-IM. As same to DRS in LAA, there are two alternatives for the transmission of CRS or NZP CSI-RS for the purpose of CSI measurement. 
· Alt. 1: CRS or NZP CSI-RS is transmitted without LBT.
· Alt. 2: CRS or NZP CSI-RS is transmitted with LBT.
With Alt. 1, CRS or NZP CSI-RS can be transmitted periodically without LBT. But the interference may be overestimated compared to the data transmission time, since the data can only be transmitted with LBT. In order to obtain a more accurate CSI result, Alt. 2 is preferred for CSI measurement.
As same to DRS, the potential presence of CRS, NZP CSI-RS and CSI-IM can be configured to occur periodically. And The UE is indicated the presence of them by implicit or explicit signaling. Since CRS and NZP CSI-RS is transmitted after LBT, it is possible that they are absent in some potential presence positions. If the interference out of serving cell needs to be measured, the CSI-IM for such interference can be obtained regardless of the channel state of the serving cell. The concern of CSI-IM is that the interference may be varied during the time between CSI measurement and PDSCH scheduling. Anyway, one method to configure potential presence of them is to include CRS and NZP CSI-RS in DRS at least of LAA.
Proposal 1: CRS transmission and NZP CSI-RS transmission for CSI measurement are subjected to LBT. 
Proposal 2: For CSI measurement, the potential presence of NZP CSI-RS and CSI-IM can be configured to occur periodically and should be indicated to UE by implicit or explicit signaling
Proposal 3: For CSI measurement, the presence of CRS should be indicated to UE by implicit or explicit signaling
CSI reporting
After CSI measurement, UE need to feedback the CSI measurement results to eNB for PDSCH scheduling. The following CSI reporting options have been identified
· Alt. 1: Support for both aperiodic and periodic CSI reporting for an LAA Scell
· Alt. 2: Support only for aperiodic CSI reporting for an LAA SCell
According to CSI reporting in [2], if a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUCCH as defined hereafter in subframes with no PUSCH allocation. If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUSCH of the serving cell with smallest ServCellIndex as defined hereafter in subframes with a PUSCH allocation, where the UE shall use the same PUCCH-based periodic CSI reporting format on PUSCH.
A UE shall transmit aperiodic CSI reporting on PUSCH. 
With Alt.1, periodic CSI reporting for LAA Scell will be supported. Since the LAA SCell will not be the serving cell with smallest ServCellIndex, the periodic CSI reporting for LAA Scell can only be transmitted on PUCCH resource. With the increasing number of activated LAA SCell, the signaling overhead on PUCCH will be significantly. If there is PUCCH resource in licensed carrier only, it will be overloaded.
In addition, the CRS or NZP CSI-RS may be absent at the potential presence positions, thus there is no new CSI measurement result in some periods and it is unnecessary to feedback the CSI periodically.
Except for potential presence positions by periodically configured, it is also possible to transmit CRS or NZP CSI-RS together with data transmission. And the CSI measurement results based on these RS can only be reported aperiodically.  Thus, it is preferred to support only for aperiodic CSI reporting for an LAA SCell.
Proposal 4: Considering signaling overhead and transmission restriction, it is preferred to support only for aperiodic CSI reporting for an LAA SCell. 
If the channel is available after LBT at UE side, aperiodic CSI can be reported on PUSCH transmitted on an LAA SCell, which can offload signaling overhead from licensed carrier. But if the UL channel is busy and the DL channel is available, in order to make use of the unlicensed carrier, it is also possible to report the aperiodic CSI for LAA Scell on licensed carrier.
Conclusions
In this contribution, we present the discussion on CSI measurement and reporting. Based on our analysis, we have the following proposals:
Proposal 1: CRS transmission and NZP CSI-RS transmission for CSI measurement are subjected to LBT. 
Proposal 2: For CSI measurement, the potential presence of NZP CSI-RS and CSI-IM can be configured to occur periodically and should be indicated to UE by implicit or explicit signaling
Proposal 3: For CSI measurement, the presence of CRS should be indicated to UE by implicit or explicit signaling
Proposal 4: Considering signaling overhead and transmission restriction, it is preferred to support only for aperiodic CSI reporting for an LAA SCell. 
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