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1
Introduction
This document discusses the CQI modes, measurement procedures and reporting for Rel-13 LAA. 
2
Determining presence of valid resources for CSI measurements
The CRS transmissions from a cell are used to determine the CQI (both channel and interference estimates are derived from CRS) for CRS based transmission modes, while CSI-RS/CSI-IM resources may be used to determine the CQI, especially in DMRS based transmission modes such as TM9/TM10. 
In [1], we proposed to support both CRS and DMRS based transmission modes for LAA using dynamic MBSFN subframe and per subframe indication of MBSFN/non-MBSFN configuration using signaling in symbol 0. In this mode of transmission, the UE first detects the presence of a valid DL subframe using CRS present in symbol 0 and then determines whether the subframe is MBSFN (CRS present only in symbol 0) or non-MBSFN (CRS present in symbols 0,4,7 and 11 assuming 2 CRS ports). 
2.1
CRS based CQI
If the UE detects that a given subframe is valid DL subframe and is a non-MBSFN subframe, the CRS present in these subframes can be used for computing the CQI.
2.2
CSI-RS and CSI-IM based CQI
Current LTE only supports periodic transmissions of CSI-RS and CSI-IM resources whose locations are specified by RRC configuration. In LAA, the transmission of CSI-RS and CSI-IM is feasible only when the eNB has access to the channel in the configured subframe. These resources are not transmitted eNB does not have channel access. Thus, the UE has to detect the presence of a valid DL subframe (using CRS in symbol 0 for example) and may use the CSI-RS and CSI-IM resources for CQI computation only when it detects a valid DL subframe. 
3
CQI Reporting

If the UE is configured with periodic CQI reporting, then the UE reports a value of CQI based on the last detected CRS/CSI-RS resources. Alternatively, the UE may also drop the periodic CQI report if did not receive CRS/CSI-RS transmissions. 

For Rel-13 LAA, with support for only DL transmissions, aperiodic CQI is reported on a PUSCH based on a grant on the licensed carrier. If UL is supported in LAA in future releases, then aperiodic CQI can be transmitted on the unlicensed carriers as well to take advantage of the large bandwidth available and reduce UL load on the PCell.  
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Conclusions 

In this document, we discussed various aspects of CSI reference signal transmission and CQI reporting modes. 
Proposal:

1. UE determines presence of valid periodic CSI resources using symbol 0 based validation and signaling
2. Support both periodic and aperiodic CQI reporting modes
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