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Introduction
Last meeting, the following was agreed related to Class B CSI reporting:
· Class B: UE reports L port CSI assuming one of the four alternatives below
· Alt.1: Indicator for beam selection and L-port CQI/PMI/RI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.
· Alt.2: L-port precoder from a codebook reflecting both beam selection(s) and co-phasing across two polarizations jointly. Total configured number of ports in the CSI process is L.
· Alt.3: Codebook reflecting beam selection and L-port CSI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.
· Alt.4: L-port CQI/PMI/RI. Total configured number of ports in the CSI process is L. (if CSI measurement restriction is supported, it is always configured)
· Note: A “beam selection” (whenever applicable) constitutes either a selection of a subset of antenna ports within a single CSI-RS resource or a selection of a CSI-RS resource from a set of resources
· Note: The reported CSI may be an extension of Rel.12 L-port CSI
· Details such as possible values of L are FFS
· Further down-selection/merging of the four alternatives is FFS

In this contribution we discuss the open issues.
 Class B operation
In our view, there are at least two main uses of Class B operation:
· A set of fixed beams. The UE selects its preferred beam among the set of fixed beams and feeds back CSI based on the selection. This could be seen as an extension of Cat.2 baseline used in the study item phase.
· A set of dynamic beams. The eNB uses side information (obtained using DRS and/or SRS measurements) to form a set of beams that may change dynamically. If the eNB has very good knowledge of beam direction, a single dynamic beam is sufficient to configure. Otherwise, multiple beams can be configured for the UE to measure and the UE selects the preferred one. 
Hence, beam selection is a key component in the Class B design but it should also be possible to operate without beam selection, to minimize both the downlink CSI-RS overhead and the uplink signaling overhead. 
For a CSI process configured for Class B, K CSI resources can be configured to the UE where each resource is associated with one beam. The supported values of is K=1,..,Kmax and each resource has Nk antenna ports. In case K>1, the UE performs a resource selection and reports an L-port CSI (PMI,CQI,RI) for the selected resource. Hence L=Nk , the number of ports of the selected resource.
Proposal: 
· For Class B, L=Nk , and Nk={2,4,8} is a Rel.12 NZP CSI-RS resource
It seems that Alt.1 and Alt.3 have the same functionality, the difference is in the semantics, whether a beam selection indicator or a codebook is used to indicate the beam. In both these alternatives a L-port CSI is reported, selected from a multiple of K resources. How to describe this functionality is up to the spec editor.
Observation: Alt.1 and Alt.3 have the same functionality but different ways of describing this functionality in the specification.
So, in the following, we use Alt.1 as the description of this functionality for simplicity. If Alt.4 is used with the legacy codebook and legacy reporting modes, it is actually already supported. The difference is the uses of MR. We think it is useful to support Alt.4 as well, since it can give the eNB flexibility to change beam directions or pool CSI-RS resources.
To support the use cases, we in addition to Alt.2 then propose to support Alt.1 and Alt.2 as follows :
Proposal:
· If K=1, a Nk=1={2,4,8} port Rel.12 NZP CSI-RS resource is configured and the UE reports CSI using a codebook W.
· If K>1, multiple Nk={2,4,8} port NZP CSI-RS resources are configured and the UE reports CSI using the legacy codebook for the selected resource and a resource (beam) selection index
Moreover, to reuse functionality as much as possible, it is motivated that the codebook in K=1 case reuse the codebook defined for Class A reporting. This can be achieved by re-using W2 codebook from Class A since this codebook is designed to perform beam selection and co-phasing, thereby conforming with Alt.2. 
Proposal: 
· The codebook W when K=1 is based on the W2 codebook from Class A reporting
Conclusion
We make the following proposals, see also [1] for a discussion on the values of K:
· For Class B periodic and aperiodic CSI reporting, K=1,2,3…,Kmax is configured where
· Kmax=8 but only when Nk=2k. A constraint is that the total number of ports in the CSI process is at most 16. (i.e. 3 bit beam selection index in CSI report)
· For Class B, L=Nk , and Nk={2,4,8} is a Rel.12 NZP CSI-RS resource
· If K=1, a Nk=1={2,4,8} port Rel.12 NZP CSI-RS resource is configured and the UE reports CSI using a codebook W.
· The codebook W when K=1 is based on the W2 codebook from Class A reporting
· If K>1, multiple Nk={2,4,8} port NZP CSI-RS resources are configured and the UE reports CSI using the legacy codebook for the selected resource and a resource (beam) selection index
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