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1 Introduction
In the RAN#68 plenary meeting, a work item on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE was approved [1]. One of the main objectives of the work item is to specify the CSI-RS structure for non-precoded CSI-RS supporting 12 / 16 antenna ports (class A CSI reporting). In this contribution we discuss the need of supporting flexible CSI-RS pattern configuration for non-precoded CSI-RS.
2 Discussion
In practical networks it is expected that different UEs would have different capability regarding the maximum supported number of CSI-RS antenna ports (e.g., maximum of 8, 12, 16, etc.). To facilitate CSI measurement and reporting, the network for each UE should provide the appropriate NZP CSI-RS configuration subject to the UE CSI-RS capability constraint. One straightforward approach of supporting CSI-RS measurements for different UEs is configuration and transmission of multiple NZP CSI-RS resources, where each NZP CSI-RS resource would be configured with different number of antenna ports matched to a UE capability. However, considering the potential overhead associated with the transmission of multiple NZP CSI-RS resources, it is preferable to consider another approach of supporting measurement for all UEs using a single NZP CSI-RS resource. More specifically, for a given NZP CSI-RS resource with the number of antenna ports equal to the number of TXRUs, CSI-RS configuration signalling for a UE supporting smaller number of antenna ports should provide indication of the NZP CSI-RS resource subset. Such NZP CSI-RS configuration with smaller number of antenna ports should be flexible enough to indicate the required TXRUs / CSI-RS antenna ports for channel measurements that could provide the best possible UE performance. A possible constraint in the NZP CSI-RS pattern configuration may result into highly suboptimal selection of the CSI-RS antenna port subset within the NZP CSI-RS resource which may lead to performance degradation.
The potential issue due to the constraint in the NZP CSI-RS pattern configuration is illustrated in Figure 1, where for simplicity two UE capabilities of supporting CSI-RS with 8 and 4 antenna ports is shown. In Figure 1 it is assumed the eNB is equipped with 8 TXRUs and transmits one NZP CSI-RS resource with 8 antenna ports. The CSI-RS antenna port indexing in Figure 1 follows the Rel-10 assumptions, i.e., the first four consecutive CSI-RS antenna ports 15-18 are mapped to the TXRUs of one polarization and the next four consecutive CSI-RS antenna ports 19-22 are mapped to the TXRUs of the other polarization. Given that only one NZP CSI-RS with 8 antenna ports is present, the UE supporting NZP CSI-RS resource with 4 antenna ports should perform CSI measurements using a CSI-RS antenna port subset. The existing configuration of NZP CSI-RS resource with 4 antenna ports can only indicate a specific NZP CSI-RS resource pattern not necessarily optimal from the UE performance perspective. More specifically as shown in Figure 1, the existing 4 port NZP CSI-RS resource pattern would only allow channel measurements for CSI from the four TXRUs of the same polarization. However, considering the SU-MIMO performance, CSI measurement from TXRUs of different polarizations would be more preferable.
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Figure 1: CSI-RS configuration and antenna port mapping in 1D port layout for the UEs with different capabilities regarding the maximum supported number of CSI-RS ports
Given that for FD-MIMO the TXRUs and NZP CSI-RS resource antenna port layout would be 2D, a more flexible configuration of the NZP CSI-RS resource patterns is even more important. More specifically, as shown in Figure 2 for an antenna configuration with 16 TXRUs, support of multiple NZP CSI-RS patterns may be required for the UEs supporting a maximum of 12 and 8 CSI-RS antenna ports. To facilitate channel measurement for CSI for those UEs within a single NZP CSI-RS resource, CSI-RS pattern signalling should be flexible enough. For example, signalling of the more than one CSI-RS resource configurations (i.e., resourceConfig) with fixed (e.g., 2) number of antenna ports per one NZP CSI-RS resource (i.e., CSI-RS-ConfigNZP) may be considered. 
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Figure 2: CSI-RS ports mapping in 2D port layouts for the UEs with different capabilities regarding the maximum supported number of CSI-RS ports
3 Summary

In this contribution we discuss the need of supporting flexible CSI-RS pattern configuration for non-precoded CSI-RS. It is shown that for FD-MIMO systems to support CSI measurements for UEs with different capabilities regarding the maximum supported number of antenna ports using single NZP CSI-RS resource, flexible CSI-RS pattern signalling is required. For example, signalling of more than one CSI-RS resource configurations (i.e., resourceConfig) with fixed (e.g., 2) number of antenna ports per one NZP CSI-RS resource (i.e. CSI-RS-ConfigNZP) may be considered.
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