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Introduction
One of the objectives of the WI is to specify non-precoded CSI-RS supporting 12 and 16 CSI-RS APs using full-port mapping. At the RAN1 #82 meeting, there was discussion on the design of non-precoded CSI-RS and following agreements were reached [1]. 
Agreements:
· Design principle for 12- and 16-port NZP CSI-RS resources in Rel-13: 
· CSI-RS density of 1RE/RB/port is maintained
· FFS on lower density
· Only existing 40 CSI-RS REs per PRB pair are reused for 12- and 16-port NZP CSI-RS resources
· 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
· FFS on configuration details
· FFS on CDM length
· FFS on improvement of 12-port NZP CSI-RS resources using REs other than existing 40 CSI-RS REs
· FFS on CSI-RS transmission in DwPTS

[bookmark: _GoBack]In this contribution, we discuss the enhanced non-precoded CSI-RS design for elevation beamforming and FD-MIMO.
Resource Element Mapping for 12/16-Tx CSI-RS
Fig. 1 shows RE mapping of Rel. 10 CSI-RS for different number of antenna ports. 
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Figure 1: RE mapping of legacy CSI-RS
These RE mapping were designed in order to avoid a collision to other physical channels and signals, e.g., PDCCH, CRS and DM-RS and a total number of 40 REs are reserved per PRB for all the AP configurations. These 40 REs should be reused as a RE resource pool for configuring 12/16-Tx CSI-RS. Figs. 2 show examples of RE mapping for 12/16-Tx CSI-RS. Here, for 12 (16)-Tx CSI-RS, the number of available orthogonal resources will be 3.3 (=40/12) (2.5 (=40/16)), if the existing RE resource pool is reused and this may not be enough for fulfilling CSI-RS reuse requirement. 
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Figure 2: Examples of RE mapping for 12/16-Tx CSI-RS
Observation: Reuse factor for 12-Tx and 16-Tx CSI-RS is 3.3 and 2.5, if existing 40 REs are reused.
CSI-RS Configuration for 12/16-Tx CSI-RS
Based on the determination of RE mapping as discussed above, it is necessary to discuss how CSI-RS is configured using RRC signaling. Followings are three major candidates for CSI-RS configuration for 12/16-Tx CSI-RS, when 40 REs are maintained as CSI-RS REs.
· Alt. 1: RE mapping for 12/16-Tx CSI-RS is configured by multiple 2-Tx CSI-RS configurations, e.g., 12-Tx CSI-RS is configured by six 2-Tx CSI-RSs.
· Alt. 2: RE mapping for 12/16-Tx CSI-RS is configured by multiple 4-Tx CSI-RS configurations, e.g., 12-Tx CSI-RS is configured by three 4-Tx CSI-RSs.
· Alt. 3: RE mapping for 12-Tx CSI-RS is configured by one 4-Tx CSI-RS configuration and one 8-Tx CSI-RS configuration. RE mapping for 16-Tx CSI-RS is configured by two 8-Tx CSI-RS configurations. 
Alt. 1 achieves a largest possible number of combinations on the RE mapping compared to other alternatives. This flexibility allows allocating adjacent (or close) REs both in the time and frequency domains, and it may achieve higher affinity for length-4 OCC. In addition, this scheme has the highest flexibility in terms of supporting different antenna configurations. More specifically, other CSI-RS APs, e.g., 6, 10, 14, 18, 20, …, 32-Tx CSI-RS, can be considered by reusing the same methodology, although they are currently not included in the Rel. 13 scope. It is also noted that this scheme requires the largest overhead in terms of the RRC configuration. In the same manner, Alt. 2 achieves moderate flexibility for RE mapping and can support different numbers of APs. This is also a clean solution, since 12-Tx and 16-Tx can be configured by three and four 4-Tx CSI-RS resources. However, this scheme may have difficulty in applying full power utilization, i.e., length-4 OCC, since four REs are not adjacent or close to apply length-4 OCC. This difficulty on length-4 OCC can be the same for Alt. 3. Considering the discussion above, we slightly prefer Alt. 1, provided that full power utilization is supported.
Proposal: RE mapping for 12/16-Tx CSI-RS is configured by multiple 2-Tx CSI-RS configurations, provided that full power utilization is supported.
Summary
In this contribution, we discuss the enhanced non-precoded CSI-RS design for elevation beamforming and FD-MIMO. Based on the discussion, we made the following proposals.
Observation: Reuse factor for 12-Tx and 16-Tx CSI-RS is 3.3 and 2.5, if existing 40 REs are reused.
Proposal: RE mapping for 12/16-Tx CSI-RS is configured by multiple 2-Tx CSI-RS configurations, provided that full power utilization is supported.
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