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1. Introduction

The work item on elevation beamforming and full dimension MIMO was approved in the 3GPP RAN#68 meeting [1]. The RS enhancement for FD MIMO is described below:

· Specify enhancements on reference signal in the following areas [RAN1]

· Non-precoded CSI-RS, extending the existing numbers {1,2,4,8} of CSI-RS antenna ports for support of 12 and 16 CSI-RS ports, using full-port mapping 
· Beamformed CSI-RS

· SRS capacity improvement

· Support for SRS transmission with 4TX antennas as a second priority

· Support of additional ports for DMRS targeting higher dimensional MU-MIMO
· The maximum number of DMRS ports that a UE may be able to receive is kept as 8
In SI report for FD MIMO [2], potential enhancements for additional DMRS ports are listed as below:
· Alternative 1: 12 DM-RS REs with OCC = 4 for up to total 4 layers per scrambling sequence, This alternative allows up to total 4 layers per scrambling sequence.
· Alternative 2: 24 DM-RS REs with OCC = 2 for up to total 4 layers per scrambling sequence, This alternative allows up to total 4 layers per scrambling sequence.
· Alternative 3: 24 DM-RS REs with OCC = 4 for up to total 8 layers per scrambling sequence, This alternative allows up to total 8 layers per scrambling sequence.
In this contribution, we discuss the DMRS design to support high-order MU-MIMO based on the above possible enhancement schemes.

2. Discussion
2.1. On DMRS enhancement for high-order MU-MIMO
To support additional orthogonal DMRS ports, longer OCC or more DMRS REs can be introduced. With alt.1, the RE mapping in Rel-12 can be reused, but longer OCC may lead to performance loss for high speed UEs. For alt.2, the DMRS overhead would be doubled if no additional dynamic signaling is introduced. Even with DCI signaling for port indication, the overhead would be still higher than alt.1 with high order MU-MIMO. Alt.3 can provide 8 orthogonal ports, at the cost of performance loss in high speed and larger DMRS overhead.
In [3], it is shown that no more than 4 UEs would be scheduled in the same resource with FTP traffic. The requirement to support more than 4 DMRS ports is unclear. It is also found from the evaluation that the performance of alt.1 and alt.2 is similar with FTP traffic. However, if more UEs are scheduled for DL transmission, alt.2 would suffer from lower resource efficiency.  Also, if legacy UEs are multiplexed with Rel-13 UEs with different DMRS REs, the interference between PDSCH and DMRS would be a problem. Hence, alt.1 is preferred if additional DMRS ports are introduced in Rel-13. 
Proposal: 12 DM-RS REs with OCC=4 is adopted if additional DMRS ports are supported in Rel-13. 

2.2. DMRS design with enhanced scheme
To define the 4 DMRS ports with OCC=4 for high-order MU-MIMO, the DMRS ports multiplexed in the same REs for high rank SU-MIMO can be reused. That is, port groups {11, 13} can be used as additional DMRS ports as shown in Table 1. Multiplexing with legacy UEs is possible with additional DMRS ports. For example, with port 7, 8, 11, 13, a Rel-12 UE using port 7 can be multiplexed with Rel-13 UEs using port 8 and port 13. Similarly, a Rel-12 UE using port 8 can be multiplexed with Rel-13 UEs suing port 7 and port 11.
Table 1: Reused SU-MIMO DMRS ports for high order MU-MIMO
	Antenna port 
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Proposal: Port {7,8,11,13}  in Rel-12 can be used as DMRS ports for high order MU-MIMO.
3. Conclusion 
In this contribution, we discuss the DMRS enhancement for high-order MU-MIMO. By comparison of different alternatives, alternative 1 with 12 DMRS REs and OCC=4 is proposed to support additional DMRS ports. A DMRS port group is also provided to support orthogonal MU-MIMO in Rel-13.
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