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1 Introduction
This contribution discusses performance gain of DL FD-MIMO with 8-64 TXRU under ideal CSI assumption, and areas for further study in order to achieve the performance gain with realistic CSI. This contribution is a resubmission of R1-143891.
2 Performance Gain with Ideal CSI DL FD-MIMO 
To understand an upper-bound performance with FD-MIMO, system-level evaluation is performed with ideal CSI under full-buffer traffic model in 3D-UMa, with MU scheduling. Detailed simulation assumptions can be found in Appendix. For all the evaluations, (M=8, N=4) configuration is considered with x-pol. Per column antenna array with the same polarization, 1, 2, 4 and 8 numbers of TXRUs are associated with subarray-partition architecture [1].
With the initial SLS performance results shown in Figure 1, the following observations are in order:

· SLNR (signal-to-leakage-noise-ratio) precoding [2] performs >2x better than MRT precoding, as SLNR precoding can greatly reduce MU interference. 

· All-user-full-BW (AUFB) scheduling gives higher gain as number of TXRUs increases than proportional-fair scheduling up to 4 UEs (PF-4). 
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	(a) Cell average throughput
	(b) Cell-edge throughput


Figure 1 Preliminary FD-MIMO Evaluation results

These preliminary results and observations reveal potential performance benefits of FD-MIMO systems with large number of TXRUs and high-order MU-MIMO. Hence, the following is proposed.

Proposal 1: Study benefits of FD-MIMO systems with large number of TXRUs and high order MU-MIMO. 
3 Areas for Further Study 
In order to achieve the FD-MIMO performance benefits shown in Figure 1 in a realistic setting, it is necessary to study more on how eNB acquires the CSI. It is well known that MU-MIMO performance is sensitive on the quality of CSI available at the BS, so more study will be necessary on how eNB can acquire accurate CSI for MU precoding and scheduling. In case of TDD in which UL-DL channel reciprocity holds, the CSI can be estimated via UL sounding on the TXRUs. However, in typical cases in which only one antenna-port SRS is configured, the two-Rx channel matrix cannot be easily estimated. This is likely to bring some implementation challenges. In case of FDD in which CSI is obtained via UE feedback, more study is necessary regarding eNB operation on how to configure/map/transmit CSI-RS to facilitate precoding on the TXRUs associated with 2D antenna array, and UE protocol on quantization and feedback of the CSI. When considering MU-MIMO link adaptation in non-full-buffer traffics, the impact of CQI mismatch due to MU scheduling may be more pronounced, and hence it would be also interesting if MU-CQI can bring us any performance gain. In addition, to support high-order MU-MIMO, more study is necessary on how to provide corresponding DMRS, and how to ensure the performance gain despite possible increase of DMRS overhead. 

Considering that the SI deals with many different antenna/TXRU configurations, it would be ideal if the solutions coming out of the SI are scalable, i.e., if one solution applies to all the configurations. 
4 Conclusion
This contribution has demonstrated potential performance gain of FD-MIMO systems with large number of TXRUs, and discussed areas for further study to realize the performance gain in a realistic setting. The proposals in this contribution are summarized as in the following.

Proposal: 
Study benefits of FD-MIMO systems with large number of TXRUs and high order MU-MIMO. In particular:
· A scalable design for 2D antenna array operation with 8, 16, 32, 64 TXRUs
· CSI-RS enhancement to support CSI estimation 

· PMI codebook for 2D antenna channels

· Feedback mechanism enhancement

· MU-MIMO Enhancement
· Higher-order MU-MIMO, e.g., up to 8-layer MU

· DMRS enhancement

· MU-centric CSI feedback design, e.g., MU-CQI

· Control signaling enhancement
Appendix. System-Level Simulation Assumptions

	Parameters
	Values

	Channel models
	3D-UMa

	Traffic models
	Full-buffer

	Number of UEs per cell
	10

	UE speed
	3kmh

	Number of BS (H,V) antenna elements
	(8,8)

	Number of BS (H,V) TXRUs
	(8,1), (8,2), (8,4), (8,8)

	BS (H,V) antenna spacing
	(0.5, 0.64)λ

	BS and MS antenna polarizations
	BS: (+45°,-45°); MS: (0°, 90°)

	Number of MS antennas
	2

	Scheduling
	MU-MIMO: AUFB, PF-4

	Precoding
	MRT, SLNR

	CSI assumption
	Full channel matrix available at the BS

	Transmission rank
	Fixed to be 1

	Receiver 
	MMSE-IRC

	HARQ
	Up to 4 retransmissions
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