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Introduction
At the RAN1 #82 meeting, there were intensive discussion on the design of CSI measurement and feedback for elevation BF and FD-MIMO [1]. It was agreed that Rel. 13 CSI reporting with PMI supports two different classes (class A and B), which mainly target at CSI reporting for non-precoded and beamformed CSI-RSs, respectively. Followings show some of the agreements on CSI process for PMI based Rel. 13 FD-MIMO.
Agreements:
· CSI reporting with PMI
· A CSI process can be configured with either of two CSI reporting classes, A or B (FFS: both A and B): 
· Class A, UE reports CSI according to W=W1W2 codebook based on {[8],12,16} CSI-RS ports
· 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
· Study further for CSI measurement restriction

For class A, further study is necessary on the configuration of CSI process, especially on the mechanism of NZP CSI-RS allocation. In addition, for class B, we have four alternatives for the implementation and further down-selection/merging is necessary in order to efficiently support for 3D MIMO operation. In this contribution, we show our views on CSI resource definition for both of the class A and class B. 
Beamformed CSI-RS Based Enhancement
Table 1 summarizes our views on detailed configurations and parameters for Rel. 13 CSI processes. Considering the discussion in the SI [2], both of the class A and B should be supported for different use cases. Similarly, two different functionalities, i.e., cell-specific BF CSI-RSs and UE-specific CSI-RS, should be supported within class B. Detailed discussion on these parameters is presented in the following.


Table 1: Parameters for CSI process
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Proposal 1: Parameters in Table 1 are used for Rel. 13 CSI process.
· Non-precoded CSI-RS based scheme (class A)
Class A provides a similar mechanism as the Rel. 12 CSI reporting. It was agreed in the last meeting that 12- or 16-port NZP CSI-RS REs are obtained by aggregating NZP CSI-RS REs of multiple legacy CSI-RS configurations in the same subframe with some FFS on RE mapping for 12-Tx. Additionally, following two alternatives were identified as RRC configuration of CSI-RS resource/configuration.
· Alt.1: CSI-RS resource/configuration with Nk: =12/16 to be defined in the spec (The index of CSI-RS configuration can be configured for CSI process with K=1). 
· Alt.2: 12/16 ports CSI-RS is an aggregation of K configured CSI-RS resources/configurations with 2/4/8 ports. (K>1)
Considering the current agreement, both alternatives fundamentally achieve same RE mapping. The only one difference is whether  to introduce new indexing for new RE mapping. In this sense, we should first consider RE mapping based on Alt. 2 and further discuss whether new indexing is necessary or not. Here, Alt. 1 can be beneficial when we consider 12/16-Tx cell-specific BF CSI-RSs in the future releases, in which multiple 12/16-Tx BF CSI-RSs are used for beam selection. Here detailed discussion on RE mapping of 12/16-Tx CSI-RS is found in [3].
Proposal 2: For class A CSI reporting, determine RE aggregation methodology based on existing CSI-RS resource configuration and introduce new indexing for 12/16-Tx CSI-RS configuration.
· BF CSI-RS based scheme (class B)
An example FDD operation of BF CSI-RS based scheme is shown in our companion contribution [4]. We apply 2-step CSI acquisition scheme using cell-specific and UE-specific BF CSI-RSs. In the first step, beam selection is conducted based on multiple cell-specific CSI-RSs with the number of beams and the number of APs per beam of K and Nk, respectively. Then, UE-specific BF CSI-RS is transmitted only towards selected beam direction with the number of AP per beam of Nk and obtains short-term channel characteristics. Here, these two BF CSI-RSs are categorized into Alt. 1 and Alt. 4 in class B.
In this case, cell-specific CSI-RSs can be used to detect rough direction of UE and they should be transmitted to cover whole cell using with large number of wide beams. In our simulation, we applied K=8 and Nk=8 and showed large performance gain [4]. In addition, it is beneficial that the number of beams (K) can be determied based on deployment scenario in order to effectively cover a cell and to avoid large inter-cell interference. It may be necessary to consider reducing UE complexity. It can be achieved by limiting the total number of APs per CSI process (=Nk). In addition, it may be beneficial that IMR can be configured per NZP CSI-RS. For instance, different IMRs can be used to compare different inter-user interferences and/or inter-cell interferences, i.e., selection of interfering beams. For Rel. 13, the number of selected beams can be one, although it can be enhanced in the future releases in order to support rank larger than 2. 
[bookmark: _GoBack]UE-specific BF CSI-RS is transmitted based on the prior information of cell-specific BF CSI-RSs. Hense, it is natural the UE-specific BF CSI-RS is one of the cell-specific CSI-RSs, which is selected based on BI feedback. In this sense, K and Nk should be aligned to those for cell-specific CSI-RSs. The feedback information can be based on Rel. 12 definition. As presented in [4], it is important that CSI measurement restriction (MR) is applied to the UE-specific CSI-RS, since applied beamformer changes depending on the prior CSI. MR can be also applied for CSI-IM. For instance, it can be used to support dynamic switching of SU/MU-MIMO and MU pairing. For this case, some mechanism to reset accumulated interference measurement result may be required.
Summary
In this contribution, we showed our views on CSI resource definition for both of the class A and class B.  Based on the discussion, we made the following proposals.
Proposal 1: Following parameters are used for Rel. 13 CSI process.
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Proposal 2: For class A CSI reporting, determine RE aggregation methodology based on existing CSI-RS resource configuration and introduce new indexing for 12/16-Tx CSI-RS configuration.
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