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Introduction
[bookmark: _GoBack]At the previous RAN1 meetings, there were intensive discussion on the design of CSI measurement and feedback for elevation BF and FD-MIMO. It was agreed that Rel. 13 CSI reporting supports two different classes (class A and B), which mainly target at CSI reporting for non-precoded and beamformed CSI-RSs, respectively. Furthermore, class B is categorized into two different functionalities in terms of the number of configured CSI-RS resources (K). One is the case with K>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 for FD-MIMO configurations.
Value of NTotal in Rel. 13 
An example FDD operation of BF CSI-RS based scheme is shown in our previous contribution [2]. We apply 2-step CSI acquisition scheme using cell-specific and UE-specific BF CSI-RSs, which are categorized into Alt. 1 and 4 in class B, respectively [3]. In the first step, beam selection is conducted based on cell-specific BF 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 (K=1) is transmitted only towards selected beam direction with the number of AP per beam of Nk in order to obtain short-term channel characteristics. This operation is effective in two folds. Firstly, CSI-RS overhead can be efficiently reduced by taking a stepwise approach [2]. In addition, this scheme can be flexibly applied for various eNB antenna structures, since beamforming (antenna virtualization) is applied in the first step.
In the last meeting, there was discussion whether to introduce an upper limit for the total number of CSI-RS Aps per CSI-process, for class B reporting with K>1, in order to relax computational complexity at a UE [1]. In [4], we showed our system-level simulation results for class B based CSI acquisition scheme. The results show that the scheme achieves large performance gain even with K=8 and Nk=8. In this sense, we can say that it is beneficial to support beam selection with a total number of CSI-RS APs of 64 per CSI process. Assuming that we apply a large number of APs for class B, e.g., 64 APs, CSI-RSs will be divided into multiple subframes. Hence the maximum number of CSI-RS APs per subframe is at most 40 (total REs for CSI-RS). On the other hand, for CSI reporting for class A, CSI-RS APs per CSI process is at most 16 and this means UE has capability to support 48 APs for 3 CSI processes. Similarly the maximum number of CSI-RS APs per subframe is also at most 40. This means that the maximum total number of CSI-RS APs per subframe is the same for class A and B and it may be not necessary to introduce severe upper limit, at least from the view point of the computational complexity per subframe. Even if we need to limit UE complexity, we can consider applying limitation on the total number of CSI-RS APs for all CSI-RS processes or it can be a UE capability with maximum 64 APs. 
Proposal 1: The maximum total number of CSI-RS APs per Rel. 13 CSI process should be 64.
Proposal 2: If a limitation for the number of CSI-RS APs is identified to be necessary, consider introducing limitation in terms of total number of CSI-RS APs for all CSI-RS processes or UE capability with maximum 64 APs.
CSI and Interference Measurement Restriction
In the last meeting, it was agreed that CSI and interference measurement restriction (MR) can be configured ON/OFF for Rel. 13 CSI report with an averaging TTI length of 1. One of the remaining issues is whether to apply MR for periodic CSI reporting. Fig. 1 shows an example procedure for periodic CSI reporting. For periodic CSI reporting, one set of CSI is reported using multiple subframes. In order to report consistent CSI, a set of relevant CSI, i.e., relevant RI, PMI and CQI, should be derived with CSI-RSs which apply the same beam. If beamformer is switched synchronously with CSI report timing, both of the periodic and aperiodic CSI reporting with MR can be useful. On the other hand, if MR is applied for aperiodic CSI reporting but not applied for periodic CSI reporting, either of periodic or aperiodic CSI reporting becomes useless. Hence, MR should be applied to both of the periodic and aperiodic CSI reporting.
[image: ]
Figure 1: Example procedure of periodic CSI reporting
Proposal 3: CSI MR should be applied to both periodic and aperiodic CSI reporting.
The other remaining issue is MR for class B with K>1, which should be down selected from Alt. 1 and Alt. 3. There is no strong reason that we apply different MR schemes for class B K=1 and K>1. In this sense, it is straightforward that Alt. 1 is applied for both cases. Furthermore, Alt. 3 is more beneficial if the reset timing is explicitly configured.
Proposal 4: For class B with K>1, measurement restriction is independently configurable for CSI and interference measurement with Alt. 1.
Summary
In this contribution, we discussed remaining details for FD-MIMO configurations. Based on the discussion, we made the following proposals.
Proposal 1: The maximum total number of CSI-RS APs per Rel. 13 CSI process should be 64.
Proposal 2: If a limitation for the number of CSI-RS APs is identified to be necessary, consider introducing limitation in terms of total number of CSI-RS APs for all CSI-RS processes or UE capability with maximum 64 APs.
Proposal 3: CSI MR should be applied to both periodic and aperiodic CSI reporting.
Proposal 4: For class B with K>1, measurement restriction is independently configurable for CSI and interference measurement with Alt. 1.
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