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1. Introduction

In RAN1# 80bis, CSI measurement for LAA was discussed, with the following agreements.

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

· 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

In RAN1# 82bis meeting, the following agreements have been reached on CSI measurement for LAA:

Agreements:
· UE can be configured with DRS and CSI-RS in the same subframe, for the purpose of CSI channel measurement using the configured CSI-RS

· FFS: CSI-RS configuration details

· FFS: Depending on the DRS design, the UE can assume CRS ports are transmitted during a DRS occasion for the purpose of CSI measurement 
· RAN1 recommends signaling parameters describing the potential periodic subframes for NZP CSI-RS and CSI-IM configured for CSI measurement are the same as in Rel-12

· FFS: Aperiodic subframe case

· FFS: DRS occasion overlapping with potential periodic subframe configured for NZP CSI-RS and CSI-IM

· Note that this does not preclude applicability to LAA of any CSI-RS enhancements in other Rel-13 WIs
In this contribution, we further discuss the remaining issues on CSI measurement/reporting for LAA. 
2. Discussion 
During RAN1 82bis meeting, it has been agreed that UE can be configured with DRS and CSI-RS in the same subframe, for the purpose of CSI channel measurement using the configured CSI-RS. In our companion contribution [1][2], we give the proposal on the supported CSI-RS pattern in a DRS subframe, which is similar to the CSI-RS pattern in DwPTS. Considering there are different number of supported NZP CSI-RS configurations in subframes with and without DRS, CSI-RS RE configuration for DRS is necessary in addition to the existing CSI-RS RE configuration. Besides 1 port NZP CSI-RS in Rel-12 DRS for RRM measurement, 2/4/8 ports NZP CSI-RS shall be supported within the DRS burst for CSI measurement. Such CSI-RS in DRS can be always configured together with DRS, so no additional RRC configuration on the periodicity or subframe offset for such CSI-RS is necessary. 
Proposal 1: RRC parameters for DRS configuration in LAA should include the information on the number of CSI-RS ports and the CSI-RS RE configuration index. 
LAA DRS can move around within the DMTC subject to the LBT. It will be beneficial if the CSI-RS configured with DRS for channel measurement can also move together with DRS, in order to provide more channel measurement opportunities. In this case, UE should be able to know in which subframe the CSI-RS is transmitted in the DMTC, either by explicit signaling or by blind detection. In the explicit signaling case, the UE can be indicated the presence of DRS such that CSI-RS location is known. In the blind detection case, the UE can identify the presence of CSI-RS by detecting the PSS/SSS in the DRS. As the miss detection probability based on DRS can be up to 10%, the explicit signaling method is preferred for higher reliability. Note that such explicit signaling for DRS presence may also be necessary to support PDSCH and DRS multiplexing in the same subframe within DMTC. 
Proposal 2: The CSI-RS configured in DRS for channel measurement moves together with DRS within the DMTC. Explicit signaling is adopted to indicate the presence of DRS and the CSI-RS. 
For CSI reporting, two possible options have been identified for LAA, i.e. LAA supports for both aperiodic and periodic CSI reporting for an LAA Scell (Opt 2-A) or LAA supports only for aperiodic CSI reporting(Opt 2-B). In general, it is preferred to support periodic CSI reporting as long as it is possible. In case if LBT is not required for NZP CSI-RS, e.g. NZP CSI-RS is transmitted as short control signaling (e.g. as part of DRS burst), periodic CSI reporting for an LAA Scell can be configured such that UE can assume the periodical NZP CSI-RS transmission. However, since LBT is not used for transmission of NZP CSI-RS, the interference measured on subframe containing NZP CSI-RS may not be consistent with the interference experienced in the data burst which is subject to LBT. The impact of such interference mismatch can be further studied.  

Proposal 3: Both Periodic and Aperiodic CSI reporting (option 2-A) can be supported for LAA. 

For interference measurement, it has been agreed that interference measurement for CSI is not allowed outside of the serving cell transmission burst. However, an LAA UE may not know exactly the serving cell transmission burst if the UE is not scheduled and considering the eNB transmission burst may not be explicitly signaled. It can be considered then to indicate the UE the subframe(s) for interference measurement, e.g., implicitly indicated by the NZP CSI-RS presence indication signal (means the interference is measured in the subframe that NZP CSI-RS is transmitted) or explicitly indicated in each downlink subframe in serving cell transmission periods. 
Proposal 4: Subframe(s) for interference measurement on an unlicensed Scell can be implicitly or explicitly indicated.

3. Conclusion

In this contribution, CSI measurement for LAA were discussed. From the discussions, we have the following proposals.

Proposal 1: RRC parameters for DRS configuration in LAA should include the information on the number of CSI-RS ports and the CSI-RS RE configuration index. 

Proposal 2: The CSI-RS configured in DRS for channel measurement moves together with DRS within the DMTC. Explicit signaling is adopted to indicate the presence of DRS and the CSI-RS. 

Proposal 3: Both Periodic and Aperiodic CSI reporting (option 2-A) can be supported for LAA. 

Proposal 4: Subframe(s) for interference measurement on an unlicensed Scell can be implicitly or explicitly indicated.
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