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1. Introduction

In the RAN1 #80 meeting, high level categories for CSI-RS and feedback enhancements were agreed as follows:

· Enhancements related to beamformed CSI-RS-based schemes

· Enhancements related to non-precoded CSI-RS-based schemes

· Enhancements related to schemes based on hybrid beamformed CSI-RS and non-precoded CSI-RS

· Enhancements related to non-codebook based CSI reporting for TDD

· Enhancements related to SRS

This contribution discusses operation scenarios of beamformed CSI-RS based schemes and presents evaluation results.
2. Multiple NZP CSI-RS resources based beamformed CSI-RS operations
In [1] and [2], several schemes for beamformed CSI-RS based schemes and their specification impacts were introduced. In this contribution, we investigate multiple NZP CSI-RS resources based beamformed CSI-RS schemes, for instance, multiple CSI processes with single NZP CSI-RS resource per process or single CSI process with multiple NZP CSI-RS resources, and evaluation results. In these schemes, eNB configures multiple NZP CSI-RS resources where each NZP-CSI-RS resource is vertically beamformed towards different angles as illustrated in Figure 1. By combining PMI and vertical steering angle corresponding to a selected CSI process, eNB can obtain 3D channel direction information. The eNB may also obtain CQI/RI corresponding to the 3D channel direction. These approaches, however, may cause higher UE implementation complexity to compute CSI for multiple NZP CSI-RS resources as well as larger CSI-RS and feedback overhead. Therefore, we should consider trade-off between gain from increasing number of NZP CSI-RS resources and loss from CSI-RS/feedback overhead and UE complexity in these approaches.
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Figure 1. Illustration of multiple NZP CSI-RS resources based scheme

3. Simulation Results
In this section, we evaluate beamformed CSI-RS enhancement schemes. We show evaluation results of 8 NZP CSI-RS resources based beamformed CSI-RS scheme. To generate different vertical angles, we used {75°, 82°, 89°, 96°, 103°, 110°, 118°, 125°} tilting angles. The non-full-buffer MU-MIMO system-level performance evaluation results for 16 and 32 TXRUs in 3D-UMi-2GHz are presented in Table 1. 
Table 1 Summary of Evaluation Results (3D-UMi, 2GHz)
	(M,N,P,Q)
	Load Level
	Lambda
	RU [%]
	Avg. UPT

[Mbps]
	50% UPT

[Mbps]
	5% UPT [Mbps]

	(8,4,2,16)
	Light-

loaded
	1.8
	20%
	33.29
	30.59
	12.37

	
	Medium-loaded
	3.4
	44%
	23.79
	20.74
	7.02

	
	Heavy-

loaded
	4.5
	61%
	18.07
	15.97
	5.31

	(8,4,2,32)
	Light-

loaded
	1.7
	19%
	34.60
	33.75
	14.82

	
	Medium-loaded
	3.6
	40%
	25.73
	21.45
	8.41

	
	Heavy-

loaded
	4.7
	53%
	20.17
	18.20
	6.61


Proposal 1: Capture the results in Table 1 in the relevant section of the TR. 
4. Discussion and Conclusion

In this contribution, we studied evaluation results of beamformed CSI-RS enhancement schemes, and made following proposal.

Proposal 1: Capture the results in Table 1 in the relevant section of the TR. 
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