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1. Introduction

In [1], it was agreed to study the performance benefit of standards enhancements targeting two-dimensional antenna array operation (including a single column of cross-poles) with 8 or more transceiver units (TXRUs) per transmission point, where a TXRU has its own independent amplitude and phase control. The study item consists of two phases: phase 1 for baseline performance evaluation and phase 2 for enhancement study.
This contribution provides some preliminary observations on the DMRS enhancement requirements and some high level proposals on relevant approaches based on our EB/3D MIMO study [2][3]. 
2. DMRS Enhancement 
In the current LTE/LTE-A system, a UE can be configured with up to 8 orthogonal DMRS resources (ports) by orthogonal RE allocation and OCC masking. For a MIMO system, the number of spatial multiplexing layers per cell [image: image1.wmf]u

 is limited by the number of antenna ports (or CSI-RS ports) 
[image: image2.wmf]P

 and the number of antennas at the receiver side. For 3D-MIMO, the maximum number of layers per user is 8 which is the same as with the legacy 2D MIMO following the recommendation in [1]. For single user MIMO, the number of UE receiving antennas is the limiting factor and the maximum number of layers for spatial multiplexing is unchanged. Thus there is no need to revise the current DMRS design. 
However for multi-user MIMO, the maximum number of antenna ports [image: image3.wmf]P

 per cell can be up to 64 in theory and the number of receiving antennas is not a limiting factor. Thus it would be desirable to consider increasing the maximum number of layers [image: image4.wmf]u

 per cell so as to fully exploit the new degree of freedom brought by the larger number of TXRUs. This may lead to a need to increase the number of orthogonal DMRS resources for MU-MIMO, although this would depend on the degree of spatial isolation that could be assumed. Note that increasing the number of transmission layers for MU-MIMO will also increase the inter-user interface so that the gain of high order MU-MIMO may vanish quickly, especially for FDD codebook-based feedback. As with existing DMRS ports, we assume that any new ports that might be defined would be transparent as to their vertical/horizontal domain as far at the UE is concerned. 
Proposal 1: 3D SU-MIMO does not require DMRS enhancement.

Proposal 2: Any possible consideration of DMRS enhancement should be mainly targeted at 3D MU-MIMO.
In case more orthogonal DMRS resources are needed for supporting higher order 3D MU-MIMO, there are at least two alternative approaches:

Alt 1: Allocate more resources for DMRS transmission. The current DMRS overhead is about 1/12 of the data resources. If the number of DMRS ports were to be doubled, the overhead will be doubled to about 1/6 (although it could be possible to reduce the overhead by introducing longer OCC sequences). The performance gain of introducing more DMRS ports should sufficiently justify any increase in overhead.

Alt 2: Reduce the density of DMRS resources in the subframe. The density could be reduced by reducing the time domain or frequency domain (or both) resource allocations for DMRS. However, this would have an impact on channel estimation performance, depending on the frequency selectivity and coherence time properties of the radio channel, and this would have to be evaluated to justify any resulting performance loss.  . 
Proposal 3:  The DMRS enhancement may consider allocating more resource or reducing density of DMRS ports depending on the performance gain of enhanced MU-MIMO for 3D-MIMO.

3.  Conclusion
In this paper, we analyzed the sufficiency of existing DMRS for 3D MIMO, and provided our preliminary observations on different possible enhancements for the 3D MIMO study. Our proposals can be summarized as below:
Proposal 1: 3D SU-MIMO does not require DMRS enhancement
Proposal 2: Any possible consideration of DMRS enhancement should be mainly targeted at 3D MU-MIMO.

Proposal 3: The DMRS enhancement may consider allocating more resource or reducing density of DMRS ports depending on the performance gain of enhanced MU-MIMO for 3D-MIMO.

References
[1] RP-141831, “Study on Elevation Beamforming/Full-Dimension (FD) MIMO for LTE”.
[2] R1-144090, “Initial Evaluation Results for Elevation Beamforming and FD MIMO Schemes”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
[3] R1-150179, “Baseline Performance of EB/FD MIMO for 3D UMa and 3D UMi scenarios”, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

_1239104239.unknown

