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Introduction
At the RAN1 #82bis meeting, there was intensive discussion on the design of class B CSI reporting. It was agreed that class B CSI reporting enables two different functionalities. One is class B CSI reporting with the number of CSI-RS configurations (K) greater than 1. This feature can be used for cell-specific BF CSI-RSs and beam selection, where BI feedback can be used to track long-term and wideband channel characteristics. The other functionality is class B with K=1, which can be used as UE-specific BF CSI-RS and finer CSI feedback. Detailed agreements for class B CSI reporting are summarized in [1]. In this contribution, we discuss remaining details on CSI reporting for class B for elevation beamforming and FD-MIMO.
Aperiodic BI Reporting
· CSI reporting without BI
In the last meeting, it was agreed that BI is always triggered with CSI. One of the open issues is whether to support additional functionality of CSI triggering without BI. For class B reporting with K>1, BF CSI-RSs (cell-specific CSI-RSs) tend to be transmitted with a large periodicity due to the motivation of tracking only the slow-varying channel characteristics, and for the sake of reducing the CSI-RS overhead. BI reporting is conducted for coarse, i.e., long-term and wideband, channel tracking together with relevant CSI feedback. This set of triggering mechanism enables long-term channel tracking with single shot reporting. On top of the cell-specific CSI-RSs, additional CSI can be obtained based on class B reporting with K=1 (UE-specific BF CSI-RS). UE-specific CSI-RS is more suitable for tracking finer CSI, since it tends to be transmitted more frequently compared to cell-specific CSI-RS. Considering the different use cases for cell-specific and UE-specific BF CSI-RSs, it may be sufficient that CSI triggering without BI is only supported for class B reporting with K=1. Even if eNB wants CSI without switching beam, the CSI can be obtained by UE-specific BF CSI-RS with appropriate beam control. 
Proposal 1: CSI triggering without BI is not supported for class B reporting with K>1.
Periodic BI Reporting
· PUCCH reporting mode 1-1
In the last meeting, it was agreed that the reported BI bitwidth depends on configured value of K and is maximally 3 bits. Followings are the possible alternatives of BI reporting on PUCCH reporting mode 1-1 identified in the last meeting [2].
· Alt. 1: BI is separately reported with RI (and other CSI)
· Alt. 2: BI is jointly reported with RI 
· FFS joint coding of BI + RI/W1 (PUCCH mode 1-1 submode 1)
· BI is not jointly coded with any other CSI without RI 
· Alt. 3: BI is jointly reported with PMI

Considering that BI reflects long-term channel characteristics, either of Alt. 1 or 2 seems to be a better option. Fig. 1 shows some example implementations of BI reporting for PUCCH reporting mode 1-1 together with that for the legacy feedback operation. 
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Figure 1: BI reporting on PUCCH reporting mode 1-1
For Alt. 1-1, some of the legacy RI resources are periodically replaced by BI resources. Although, this is a simple procedure without additional PUCCH resource, feedback latency will be a problem. Specifically, assuming that RI and PMI/CQI are calculated conditioned on the last reported periodic BI and RI, respectively, large latency will occur in order to obtain all consistent CSI, i.e., BI, RI, PMI and CQI, as shown in the figure. On the other hand, Alt. 1-2 reserves additional PUCCH resource for BI feedback and does not strongly suffer from the latency by appropriately configureing BI and RI timings. Similarly, for Alt. 2, BI and RI are joingly reported and this scheme does not suffer from the latency, either.  In this case, the maximum payload size is 6 and 8 bits, when BI is jointly reported with RI and RI/W1 (for submode 1), respectively. Considering that FD-MIMO eNB has a relatively large number of receiver antennas, PUCCH coverage may not be a critical issue. From the discussion above, Alt. 2 can be considered for BI reporting on PUCCH reporting mode 1-1.
Proposal 2: For PUCCH reporting mode 1-1 other than submode 1, BI is jointly reported with RI.
Proposal 3: For PUCCH reporting mode 1-1 submode 1, BI is jointly reported with RI/W1.
· PUCCH reporting mode 2-1
Fig. 2 shows some example implementations of BI reporting for PUCCH reporting mode 2-1 together with that for the legacy feedback operation. Similar to the discussion above, BI can be jointly reported with RI/PTI with a maximum payload size of 7 bits. Here, new PUCCH reporting types should be introduced in order to enable new multiplexing, i.e., BI together with RI, RI/PTI, RI/W1.
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Figure 2: BI reporting on PUCCH reporting mode 2-1
Proposal 4: For PUCCH reporting mode 2-1, BI is jointly reported with RI and PTI.
Proposal 5: Following three PUCCH reporting types are introduced for FD-MIMO.
· BI and RI feedback
· BI, RI and PTI feedback
· BI, RI and wideband PMI feedback
Summary
In this contribution, we discussed remaining details on CSI reporting for class B for elevation beamforming and FD-MIMO. Based on the discussion, we made the following proposals.
Proposal 1: CSI triggering without BI is not supported for class B reporting with K>1.
Proposal 2: For PUCCH reporting mode 1-1 other than submode 1, BI is jointly reported with RI.
Proposal 3: For PUCCH reporting mode 1-1 submode 1, BI is jointly reported with RI/W1.
Proposal 4: For PUCCH reporting mode 2-1, BI is jointly reported with RI and PTI.
Proposal 5: Following three PUCCH reporting types are introduced for FD-MIMO.
· BI and RI feedback
· BI, RI and PTI feedback
· BI, RI and wideband PMI feedback
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