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Introduction
In NR #88bis, the following agreements were reached regarding the CSI-RS Resource Indicator (CRI) support,
Agreements:
· For NR, the CSI parameter CRI (CSI-RS Resource Indicator) is supported 
· FFS the applicability to CSI acquisition/beam management
· CRI functionality includes selection and reporting of indices for N out K NZP CSI-RS resources
· FFS: Maximum value of N (Nmax), including the possibility of having Nmax=1
· FFS using CRI to additionally select NZP CSI-RS resources for interference measurement (if supported)
· If Nmax > 1 is supported, the value of N is included in the associated CSI reporting setting
· The maximum value of N  may be a UE capability
· FFS whether N is higher-layer configured or UE selected

Furthermore, the following agreement was reached regarding Hybrid CSI,
Agreements:
· In NR MIMO CSI framework, study aspects related to hybrid CSI reporting (e.g., long-term vs. short-term, joint vs. separate configuration in one reporting setting and/or one resource setting, etc.)

In this document, we provide our view on the CRI applicability and functionality, as well as the benefits of having hybrid CSI feedback, applicable for both type I and type II CSI feedback.
Using CRI to Select Interference Source
The CSI acquisition framework has been refined in RAN1 NR Adhoc in January 2017 such that RS and IM settings are merged into resource settings. Furthermore, CRI was agreed to be used to select and report on N out of K NZP-CSI-RS resources in NR RAN#88.  The combination of these two agreements opens a door to use CRI to select and report on both the signal and the interference resources for the CSI report. 
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Figure 1: Using CRI to select the signal and interference sources for CSI report


Out of  CSI-RS resources ( included in the CRI selection and reporting,  (can be used for interference measurement NZP-CSI-RS resources. 
Figure 1 illustrates an example use case of using CRI to select NZP-CSI-RS resources for both signal and interference measurement sources. When configured by multiple NZP CSI-RS resources as interference measurement sources, the UE can use CRI to select  NZP CSI-RS resource for interference measurement. The selection is based on UE’s measurement on all the interference resources, e.g. UE may find I3 >> I2, therefore, UE selects to report the interference from I3. The detailed feedback of the selected interference source can be further analysed, e.g. PMI of the NZP CSI-RS resource (for interference) can be fed back as a best/worst companion PMI. 
Proposal 1: Support using CRI to select NZP CSI-RS resources for interference measurement.
Hybrid CSI Framework

The CSI reporting and codebook design for the NR MIMO transmission is dependent on the TX antenna structure, in particular the correlation between the antenna elements, the number of panels per TRP, the 2-D layout of the antenna elements that form a subpanel, etc. The decomposition of the channel covariance matrix into different domains (H-domain, V-domain, and U-domain) reflects this antenna structure, and the codebook-based feedback design, in terms of flexibility and accuracy should be in line with the channel decomposition. The channel decomposition presented and analyzed in our contributions [1] [2], allows different CSI reporting capabilities that supports single and multi-panel antenna structures at the TRPs. The codebook design can be based on one or multiple RS reports, derived from one or multiple resource settings of the CSI-RS measurements resources. 
Hybrid CSI reporting is applicable to the decomposition framework, and configurations related to multiple RS report settings related to one or more resource settings should be considered for the NR CSI framework. One general configuration for hybrid CSI reporting can be based on multiple RS report settings. For this configuration, the gNB can configure one resource setting for the UE to measure CSI-resources corresponding to one or multiple domains (e.g. H and V domain), to which one corresponding report setting is configured at the UE. 
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Figure 2: CSI resource and report settings example


Another resource setting is configured at the network, given the received RS report(s), such that the CSI-RS is precoded with knowledge of H and V domain channel information. Another report setting is then configured at the UE for measuring other components of the channel. An example of this configuration is illustrated in Figure 2, where two RS report settings are configured for measuring H and V domains and U domains, respectively. 
Proposal 2:  Support hybrid CSI framework for both type I and type II CSI feedback. 
Proposal 3: Support hybrid CSI reporting with multiple report settings, each mapped to one or multiple resource settings 
Summary 
In this contribution, we presented our view on the CSI acquisition framework, from the perspective of CRI and hybrid CSI reporting. We argued for supported flexibility in the CRI report with reporting on interference measurements, and we showed how a hybrid CSI framework can be applicable to the MIMO decomposition framework. We made the following proposals.
Proposal 1: Support using CRI to select NZP CSI-RS resources for interference measurement.
Proposal 2:  Support hybrid CSI framework for both type I and type II CSI feedback. 
Proposal 3: Support hybrid CSI reporting with multiple report settings, each mapped to one or multiple resource settings 
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