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Introduction
In RAN1#85, the following was agreed:
Agreements:
· In NR multi-antenna schemes, studies on RS design and CSI acquisition considering following use cases
· Non-UE-specific RS use case for CSI measurement 
· UE-specific RS use case for CSI measurement 
· Note: functionally may be analogous e.g.: to R13/14 UE-specific beamformed CSI-RS (with dynamic beamforming)
· Note: maybe relevant to UE receiving beam sweeping
· Use of a joint operation among multiple RS from the same or different use cases 
· RS for interference measurement use cases
· RS for channel reciprocity use cases
· Other use cases is not precluded
· Note: including measurement over aperiodic/periodic/semi-persistent RS
Note: Subband RS is not precluded
Agreements:
· In NR multi-antenna schemes, studies on CSI acquisition framework include:
· CSI reporting schemes
· Implicit CSI feedback
· Parameters indicating channel quality based on a set of transmission and receiving hypotheses associated with one particular UE, e.g. CQI, PMI, RI, CRI
· Explicit CSI feedback: for both quantized and unquantized/analog CSI feedback
· Parameters representing channel coefficients or some reduced-space representation thereof
· Reciprocity-based feedback
· For example, take into account interference and/or receiver hypothesis can be included
· Note: including aperiodic, periodic and semi-persistent, and single/wide band and sub-band feedback
· Mixed feedback is not precluded
· Interference measurement
· FFS: CSI measurement and/or reporting and/or triggering can be ‘self-contained’ in at least time domain

Based on these agreements, clearly there is a need for the CSI framework in NR to support a large and diverse set of use cases. While the LTE standard has evolved in such a way to support many of these same use cases, the CSI framework has become overly complex with multiple classes, subclasses, and configurations. For NR, we believe that a CSI framework can be designed with considerable simplification compared to LTE, while still supporting a wide variety of use cases. In this contribution, we outline one possibility for such a framework for the downlink.
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For NR, strive to design a unified CSI framework, avoiding introducing multiple classes/subclasses and unnecessary (equally performing) configurations, while still covering a wide variety of use cases. 
Due to relaxed backwards compatibility requirements on NR, there is an opportunity to redesign some of the aspects of the LTE CSI framework. We believe that a CSI framework for NR can be designed with considerable simplification compared to LTE, while still supporting a wide variety of use cases.
Some candidates for simplification are (1) reduction in the number of classes from 3 (Class A; Class B, K=1; Class B, K>1) down to a smaller number, e.g., only 1, and (2) reduction in the number of configurations for codebooks supporting SU-MIMO from 4 (Class A, Config 1 – 4) down to a smaller number, e.g., only 1.
One motivation for simplification is forward compatibility – one of the key design goals for NR. Having strict class and configuration distinctions complicates forward compatibility. Moreover, at least the class distinction (A vs. B) is not strictly necessary. Fundamentally speaking, whether or not the CSI-RS is precoded should be transparent to the UE. The UE does not need to be RRC configured with a specific class. What the UE needs to know instead, is what codebook to use (if any) in preparing its CSI feedback, and this can be indicated on a dynamic basis, e.g., through DCI, depending on network needs. Different codebooks can still be defined as in LTE today depending, for example, on whether the UE should feedback both W1 and W2 or just W2. Design of such codebooks is FFS.
We believe that a good starting point for a unified design is to adopt the key operational aspects of the Class B, K>1 CSI acquisition framework from LTE and generalize it to some extent. The key operational aspects are the following:
· Ability to trigger a UE to measure and report on multiple (K) CSI-RS/CSI-IM resources as in LTE
· We chose to refer to K as the number of hypotheses
· Generalize the framework such that K can be arbitrary (1,2,3, …), rather than strictly K > 1 as in LTE
· In the companion contribution [2], we discuss a pooling approach whereby the UE is pre-configured to measure on pool of resources, and the specific K resources on which to measure at any given time is dynamically indicated to the UE, e.g., through L1 downlink control information (DCI)
· Generalize the framework such that an arbitrary codebook can be used (if any), rather than just a legacy codebook as in LTE. The design of such code books is still FFS.
· Without RRC configuring eMIMOType (Class A, Class B) anymore, the type of feedback required needs to be indicated, e.g., W1 + W2, W2 only, neither W1/W2 in the case of explicit feedback, CQI, RI, etc.

[bookmark: _Toc456282900]Use the LTE Class B, K>1 as a starting point for designing a unified CSI framework for NR, and generalize it to support arbitrary K and arbitrary codebooks.
[bookmark: _Toc456282901]The unified framework should be as transparent to the UE as possible.
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With this proposed framework, we believe that a large number of use cases may be supported, e.g., precoded CSI-RS, non-precoded CSI-RS, UE specific RS, beam-specific RS, implicit feedback, explicit feedback, etc. A few example deployment scenarios are as follows:
· Example 1
· K=1: N=1–[64] ports (e.g, non-precoded CSI-RS, reciprocity based DL precoding, …)
· Example 2
· K>1: UE selects 1 out of K and reports CSI for selection (e.g. beam selection, dynamic point selection, …)
· Example 3
· K>1: UE combines K and reports combined CSI across the K resources (e.g. JT-CoMP)

Conclusions
In this contribution, we propose that a unified CSI framework should be adopted for NR, avoiding multiple classes/subclasses/configurations, while still covering a wide variety of use cases. We also suggest a starting point for the design based on generalizing one of the existing LTE CSI classes.
Proposal 1	For NR, strive to design a unified CSI framework, avoiding multiple classes/subclasses/configurations, while still covering a wide variety of use cases
Proposal 2	Use the LTE Class B, K>1 as a starting point for designing a unified CSI framework for NR, and generalize it to support arbitrary K and arbitrary codebooks.
Proposal 3	The unified framework should be as transparent to the UE as possible.
Proposal 4	The unified framework should be transparent as possible to the carrier frequency (e.g., sub 6 GHz, > 6 GHz).
Proposal 5	The unified framework should be as transparent as possible to the UE/BS antenna technology employed, e.g., digital, analog, hybrid.
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