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1
Introduction
In RAN1 #82, a high level design principles for 12- and 16-ports NZP CSI-RS as following [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

In this contribution, we will discuss on the remaining details of NZP CSI-RS design for larger than 8 antenna ports.
2
NZP CSI-RS for 12 and 16 ports
As for the CSI-RS density, it has been agreed to maintain 1RE/RB/port for larger number of antenna ports to provide a same quality of channel measurement accuracy. Also, reusing existing REs for CSI-RS to define 12 and 16 ports CSI-RS, which implies that aggregating two or more existing NZP CSI-RS configurations to define larger than 8 ports NZP CSI-RS.
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Figure 1. CSI-RS configurations according to the number of antenna ports.
So far, the CSI-RS ports are multiplexed with OCC length-2 within two OFDM symbols in order to allow full power transmission. Note that all CSI-RS ports are transmitted within an OFDM symbol which enables full power transmission at the eNB transmitter with a certain PA configuration. Further, in the case of 8 ports, the OCC length-2 avoids 9dB power difference between PDSCH RE and CSI-RS RE which exceeds the maximum tolerable power difference (i.e. 6dB) defined in Rel-8. Hence, when we introduce larger number of antenna port than 8, a larger OCC length needs to be used to meet the requirement of maximum power difference. For example, OCC length-4 can be used for 12 and 16 ports NZP CSI-RS.

Proposal-1: OCC length-4 is used for 12 and 16 ports NZP CSI-RS.

To define a larger that 8 ports CSI-RS, following two options can be considered:
· Option-1: a separate CSI-RS configuration for vertical and horizontal antenna ports is used. For example, two NZP CSI-RS configurations are always used if two dimensional antenna configuration is used.

· Option-2: define CSI-RS configuration for 12 and 16 ports
For the option-1, a CSI-RS overhead could be reduced as the vertical and horizontal antenna ports are separated. In an example, if a 2D antenna configuration with 4 horizontal and 4 vertical antennas, two 4 ports CSI-RS configurations are needed to define 16 ports CSI-RS. However, this option requires spatial channel interpolation which may result in a significant degradation in terms of channel measurement accuracy especially in a low correlated channel. On the other hand, the option-2 may provide a similar channel measurement accuracy for all CSI-RS ports although a higher reference signal overhead is needed.

Since the CSI-RS overhead is relatively small (i.e. 1RE/RB/port) while the performance loss from spatial channel interpolation could be significant, the option-2 seems to be more attractive to fully utilize full dimension MIMO gain.
Proposal-2: define CSI-RS configuration for 12 and 16 ports without vertical and horizontal separation.

3
Conclusion
In this contribution, we discussed on details of NZP CSI-RS design for 12 and 16 ports. From the discussion, we propose followings:
Proposal-1: OCC length-4 is used for 12 and 16 ports NZP CSI-RS.

Proposal-2: define CSI-RS configuration for 12 and 16 ports without vertical and horizontal separation.
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