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Introduction
In the previous meetings, the following agreements on beam reporting and CSI acquisition were made [1][2].

	Agreements: (NR Ad-Hoc#1)
· UE measurement based on RS for beam management (at least CSI-RS)  composed of K (= total number of configured beams) beams and reporting measurement results of N selected beams:
· N is not necessarily fixed number 
· FFS: whether/how to configure and/or indicate the values of N
· Note: The above procedure based on RS for mobility purpose is not precluded.
· Reporting information at least include
· Measurement quantities for N beam (s) 
· FFS: Detailed reporting contents, e.g., CSI, RSRP or both
· FFS: How to select N beam(s)
· FFS: how to identify the subset
· Information indicating N DL Tx beam(s), if N < K
· FFS: the details on this information, e.g., CSI-RS resource IDs, antenna port index, a combination of antenna port index and a time index, sequence index, etc.

Agreements: (#88)
· A UE can be configured with the following high layer parameters for beam management:
· N≥1 reporting settings, M≥1 resource settings
· The links between reporting settings and resource settings are configured in the agreed CSI measurement setting
· CSI-RS based P-1 & P-2 are supported with resource and reporting settings
· P-3 can be supported with or without reporting setting  
· A reporting setting at least including
· Information indicating selected beam(s)
·  L1 measurement reporting
· FFS details (e.g., based on RSRP or CSI, etc.)
· Time-domain behavior: e.g. aperiodic, periodic, semi-persistent
· Frequency-granularity if multiple frequency granularities are supported
· A resource setting at least including
· Time-domain behavior: e.g. aperiodic, periodic, semi-persistent
· RS type: NZP CSI-RS at least
· At least one CSI-RS resource set, with each CSI-RS resource set having K≥1 CSI-RS resources
· FFS whether or not support >1 CSI-RS resource set per resource setting
· Some parameters of K CSI-RS resources can be the same, e.g. port number, time-domain behavior, density and periodicity if any
· Further discussion whether or not the mechanism for CSI acquisition framework can be applicable

Agreements: (NR Ad-Hoc#1)
· The CSI acquisition framework (including CSI measurement, Resource, and CSI reporting settings) supports configurations that provide CSI similar to Rel.14 eFD-MIMO hybrid CSI mechanisms 1 and 2, e.g.
· Long-term CSI for a number of antenna ports or multiple NZP CSI-RS resources
· Short-term CSI for a number of antenna ports with one or more NZP CSI-RS resources
· The number of ports for long-term and short-term CSIs can be the same or different
· Contents of the CSI report are FFS
· This is achieved without introducing new features into the agreed upon CSI acquisition framework

Agreements: (#88)
· 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.)




Based on the above agreements, we present our views on beam reporting for CSI acquisition in this contribution.
Discussion
Hybrid CSI reporting for NR
In NR, it was agreed that the CSI acquisition framework supports configuration that provide CSI similar to Rel.14 eFD-MIMO hybrid CSI mechanisms 1 and 2. Moreover, the aspects related to hybrid CSI reporting and the contents of the CSI report for NR MIMO CSI framework are further study points. The agreements mean that the consideration of the state of the art hybrid CSI reporting in LTE Rel.14 in NR can be a good starting point. For a certain scenario, we can think the following hybrid CSI reporting mechanism for instance. Except with the single-beam scenarios below 6GHz, NR should support multi-beam operation in general. Thus, we adopt Class B K>1 CSI reporting in the first eMIMO-Type of hybrid CSI reporting for NR. For beamforming for CSI-RS, wide beams such as sector beams can be used. Different from the hybrid CSI reporting mechanism 2 in LTE, Class B K>1 CSI reporting can be used in the second eMIMO-Type if the narrow beamforming for further enhanced CSI is necessary. Here, K in the first eMIMO-Type can be different from that in the second eMIMO-Type. Therefore, we can additionally consider hybrid CSI reporting with Class B K>1 for the first eMIMO-Type and Class B K>1 for the second eMIMO-Type in NR.

Beam management and CSI acquisition
According to the initial discussion on NR MIMO, NR should support multi-beam operation especially for high frequency band due to the reliability issues. Hence, the beam management for this purpose is an essential procedure in NR. Basically, the beam management and the CSI acquisition are configured independently. For the hybrid CSI reporting for NR, however, Class B K>1 CSI reporting in the first eMIMO-Type can be replaced by the beam management procedure thanks to the similar functionality. In this case, the joint configuration of the beam management and the CSI acquisition is possible and it has several advantages. In the beam management procedure, the selection and reporting of multiple beams with their measurements are available whereas only the single beam with its measurement can be selected and reported by the Class B K>1 CSI reporting. The overhead of overall procedure can be reduced since the beam management helps the CSI acquisition procedure while doing its own duty. One example of the joint configuration of the beam management and the CSI acquisition is illustrated in Figure 1. Here, superscript (B) and (C) denote beam management and CSI acquisition, respectively. To enable the joint configuration of the beam management and the CSI acquisition, the number of CSI-RS ports per CSI-RS resource for beam management larger than or equal to that for CSI acquisition should be supported. Note that it is considered to support flexible adoption in adequate scenarios if necessary.

Proposal 1: Support the number of CSI-RS ports per CSI-RS resource for beam management larger than or equal to that for CSI acquisition to enable the joint configuration of the beam management and the CSI acquisition.




Figure 1. Illustration of joint configuration of beam management and CSI acquisition for NR

Beam reporting for CSI acquisition 
In the beam management procedure, beam reporting at least include the measurement quantities and indication for selected beams. Both CSI and RSRP are listed as potential beam reporting contents for measurement quantities of N selected beams. Generally, including RSRP in the beam report is preferable to including CSI because the CSI measurement requires significantly more computation complexity and UE power consumption compared to RSRP measurement. However, at least for supporting the joint configuration of the beam management and the CSI acquisition, CSI should not be precluded in beam reporting. To be specific, partial CSI such as wideband i1 can be helpful to enable UE-specific beamformed CSI-RS as in hybrid CSI reporting in LTE Rel.14. Therefore, it is desirable that the reporting contents can be configurable to include RSRP, CSI, or both according to the purpose in beam reporting.

Proposal 2: CSI such as wideband i1 should not be precluded in beam reporting contents to support flexible operation.

Proposal 3: In beam reporting, reporting contents can be configurable to include RSRP, CSI, or both according to the purpose.

As the beam reporting can be based on RSRP or CSI, CRI also can be based on RSRP or CSI. Deriving CRI by using RSRP may be simple but it would have performance improvement since the CSI is directly related to the link adaptation and data transmission although CSI measurement increases the UE complexity. Hence, we should investigate the consideration of CRI derived by CSI (e.g., CQI) in beam reporting whether there is further performance improvement in CSI acquisition.

Proposal 4: The consideration of the CRI derived by CSI in beam reporting should be investigated for further performance improvement in CSI acquisition.
Summary
In this contribution, we discuss the issues on beam reporting for CSI acquisition. Our views are summarized as follows:
Proposal 1: Support the number of CSI-RS ports per CSI-RS resource for beam management larger than or equal to that for CSI acquisition to enable the joint configuration of the beam management and the CSI acquisition.
Proposal 2: CSI such as wideband i1 should not be precluded in beam reporting contents to support flexible operation.
[bookmark: _GoBack]Proposal 3: In beam reporting, reporting contents can be configurable to include RSRP, CSI, or both according to the purpose.
Proposal 4: The consideration of the CRI derived by CSI in beam reporting should be investigated for further performance improvement in CSI acquisition.
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