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1. Introduction

In last meeting, some agreements on CSI measurement/reporting and transmission mode [1]: 
Below is a list of design options for CSI measurements, CSI reporting, and transmission schemes for LAA, for the cases 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
· For aperiodic CSI reporting:
· Opt 3-A: Aperiodic CSI can be reported on PUSCH transmitted on a carrier in licensed spectrum or on an LAA SCell
· Opt 3-B: Aperiodic CSI can only be reported on PUSCH on a carrier in licensed spectrum
· 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
In this contribution, we provide some considerations on CSI measurement/reporting and transmission mode for LAA.
2. Discussion
CSI measurement and reporting is crucial for the operation of LAA. And the design of CSI measurement and reporting will have a great effect on the working efficiency of LAA system. The biggest challenge for CSI measurement and reporting for LAA is discontinues transmission of downlink reference signal. Due to the limitation of LBT, the periodic of RS will be broken, which will bring big uncertainty to the measurement of UE. At the same time, there are also some problems for CSI reporting. Considering the existence of feedback delay, i.e. 4ms, the maximum transmission time limitation for LAA in one transmission duration like 4ms will make the latest CSI feedback hard to be used in one data burst transmission. However, as for the next data transmission burst, the starting time is not fixed due to the constraint of LBT. The availability of CSI will be reduced further. Besides, the interference variation in unlicensed band is more serious than licensed band, which will further decrease the accuracy of CSI measurement. The reason is that transmission in unlicensed band is burst like transmission while transmission in licensed band is continuous transmission. In summary, under the limitation of LBT, CSI measurement and reporting for LAA are quite challenge. 
Some enhancement should be specified to improve the performance of CSI measurement and reporting. Generally, there might be two methods to make these enhancements. One is periodic RS transmission in downlink and the other is increase the effective usage of CSI. For the downlink transmission, due to the limitation of LBT, periodical RS transmission is hard to achieve. More attention should be paid on the effective usage of CSI. And the main improvement for LAA CSI measurement and reporting should focus on the enhancement of feedback mechanism to reduce the measurement and reporting latency. 
Proposal 1: Enhancement of CSI feedback mechanism should be considered to reduce the measurement and reporting latency. 
In last meeting, there are some arguments on the assumptions on the periodic of potential subframes from UE perspective. If downlink RS could be transmitted periodically, UE measurement and reporting could follow this period and all operations will be easier. However, due to the limitation of LBT, eNB is hard to transmit RS periodically. UE could set a period to make CSI measurement, which means UE will ignore some RS in some positions and detect some invalid positions. Obviously, this will further reduce the accuracy of channel measurement and waste the channel resources. Therefore, option 1-B is more realistic.
Proposal 2: Option 1-B is proposed.

As for the CSI reporting, there are also two choices. They are periodic and aperiodic CSI reporting. Considering the burst nature of data transmission, aperiodic CSI reporting could match this feature better. Therefore, aperiodic CSI reporting needs to be supported as a baseline. As for the periodic CSI reporting, the main problem is aperiodic transmission of reference signaling. This means if UE performs periodic CSI reporting, some measurements are not accurate. At the UE side, if periodic CSI reporting is required, some false message reporting might be defined to indicate inaccurate channel measurement [2], which will bring some extra overhead. Therefore, comparing with supporting periodic UE CSI reporting, it is more important to reduce the CSI feedback latency and improve the efficiency of CSI measurements message. Therefore,
Proposal 3: Aperiodic CSI reporting should be supported as baseline and Option 2-B is proposed.
In order to support aperiodic or periodic CSI reporting, it is important to consider that CSI should be reported on licensed or unlicensed spectrum. It is a natural choice that CSI on unlicensed band should be carried by PUSCH on LAA SCell under the condition that CSI reporting could be ensured well on LAA SCell. However, under the constraint of LBT, uplink transmission on LAA SCell could not be ensured. Besides, due to the complexity of uplink design of LAA uplink and time limitation of R13, the main focus of LAA design in R13 will be on the downlink. Therefore, it might be a realistic way to make CSI reporting on licensed spectrum as a baseline. CSI reporting is transmitted on licensed spectrum could ensure the reliability at the cost of extra load on licensed band. The detail design of CSI reporting on licensed spectrum needs to be further discussed in WI phase. 
Proposal 4: Aperiodic CSI should be reported on licensed spectrum and Option 3-B is proposed.
Based on the discussion on reference signal, DM-RS and CRS transmission will be transmitted in unlicensed SCell. It is necessary to support different TM to adapt the variation of wireless channel. CRS-based demodulation for PDSCH could provide stable data transmission while DM-RS based demodulation for PDSCH could further improve the spectrum efficiency in some scenarios. Therefore
Proposa5: Both DM-RS based demodulation and CRS-based demodulation should be supported and Option 4-A is proposed. 

3. Conclusion
In this contribution, we provide some discussions on CSI measurement/reporting and transmission mode. The following proposals are given
Proposal 1: Enhancement of CSI feedback mechanism should be considered to reduce the measurement and reporting latency. 

Proposal 2: Option 1-B is proposed.
Proposal 3: Aperiodic CSI reporting should be supported as baseline and Option 2-B is proposed.
Proposal 4: Aperiodic CSI should be reported on licensed spectrum and Option 3-B is proposed.

Proposa5: Both DM-RS based demodulation and CRS-based demodulation should be supported and Option 4-A is proposed. 
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