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1 Introduction
According to the SID [1] on elevation beamforming/full-dimension MIMO (hereafter EBF/FD-MIMO), a main objective of this SI is to identify performance benefits of standard enhancements with the 2D active antenna system (AAS). It is relevant to consider DM-RS enhancements in this SI since the capability of co-scheduling a larger number of layers is essential to realize the potential MU-MIMO gain in EBF/FD-MIMO. In this contribution, we review some non-transparent and transparent DM-RS enhancements and then introduce an enabling method for transparent enhancements.
2 Motivation
2.1 Non-transparent DM-RS enhancements
A natural way in DM-RS enhancements would be to increase the number of orthogonal DM-RS ports to support high-order MU-MIMO. As the number of layers (S) gets larger, the number of orthogonal DM-RS ports may need to increase unless an overhead reduction technique comes up. The larger number of orthogonal DM-RS ports may requires more than 12 REs per RB. Therefore, this DM-RS enhancement reduces the remaining REs for data symbols. We can also increase the number of orthogonal DM-RS ports within 12 REs by increasing the length of OCC. However, this alternative may cause a non-trivial impact on the channel estimation performance due to power loss in each DM-RS port. We must take care for any DM-RS enhancement not to significantly degrade the channel estimation performance at UEs. As a result, the impact of DM-RS enhancement on the channel estimation performance should be carefully investigated. 
2.2 Transparent DM-RS enhancements
In order to avoid the above difficulties in non-transparent DM-RS enhancements, one may think of a standard transparent DM-RS enhancement, in which more than 4 layers in MU-MIMO pairs can be configured by using different VCIDs as well as nSCIDs. As we know, the scheduled MU-MIMO pairs at the eNB do not necessarily imply that the selected UEs are not interfering with each other. In order words, MU-MIMO may outperform SU-MIMO even though some UE pairs fairly interfere with each other. Therefore, this transparent DM-RS enhancement with the Rel-12 CSI feedback mechanism may suffer from significant channel estimation performance degradation. 

Considering both non-transparent and transparent DM-RS enhancements, we have the following proposal:
Proposal: 

· Evaluate the impact of DM-RS enhancement on the channel estimation performance.
3 Enabling Technology for Transparent DM-RS Enhancements 
As mentioned in the previous section, enabling a transparent DM-RS enhancement with the current SU-CSI feedback seems very difficult. In this contribution, we introduce an enabling technology based on the MUI feedback in [2, 3]. We restate the following benefit of the new type of MU-CSI:
· DM-RS overhead reduction: Thanks to the explicit MUI feedback, the eNB knows the accurate multi-UE interference between UEs. So, the eNB is able to configure a common DM-RS port for two or more co-scheduled UEs/layers, seeing if their MUIs are sufficiently low. This is in line with the current LTE design concept of two orthogonal DM-RS ports with two quasi-orthogonal sequences to support co-scheduling up to 4 layers. As a consequence, the transparent MU-MIMO operation can be still supported since we just need to increase the number of quasi-orthogonal sequences instead of the number of orthogonal DM-RS ports for co-scheduling more than 4 layers, without noticeably degrading channel estimation performance. This overhead reduction would be quite desirable to Rel-13 FD MIMO and the future LTE releases, in which the capability of co-scheduling as many layers as possible is crucial but the number of orthogonal DM-RS ports should remain the same if possible at all.

We point out that even if we assume ideal DM-RS orthogonality (i.e., no channel estimation performance degradation) for more than 2 layers, the resulting MU-MIMO performance improvement might be marginal due to MCS mismatch unless an appropriate MU-CSI feedback is introduced.

Observation: 

· Transparent DM-RS enhancement can be enabled by the assistance of the MUI feedback without noticeable channel estimation performance degradation. 
· DM-RS enhancements should be considered in conjunction with MU-CSI feedback enhancements.
4 Conclusion
Observation: 

· Transparent DM-RS enhancement can be enabled by the assistance of the MUI feedback without noticeable channel estimation performance degradation. 
· DM-RS enhancements should be considered in conjunction with MU-CSI feedback enhancements.
Proposals: 

· Evaluate the impact of DM-RS enhancement on the channel estimation performance.
· Transparent DM-RS enhancement should be considered in this SI.
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