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Introduction
At the RAN1#83 meeting [1], RAN 1 has made a working assumption for rank 5~8 codebook for EB/FD-MIMO, as follows.
Working assumption:
· Rank 5 - 8 codebook which captured in R1-157789 is supported 
At the RAN1#84 meeting [2], this issue was further discussed and the following conclusion regarding rank 5-8 codebook evaluation was made:
Conclusions:
· Companies are requested to evaluate rank 5 – 8 codebook design for class A based on R1-161355, R1-160850, and R1-160613 until the next meeting
· Companies should take into account the correction of R1-161355
· RAN1 will decide a final conclusion related rank 5 – 8 codebook design issues for class A based on evaluation results and technical analysis before or in the next meeting 
· RAN1 also will decide a final conclusion related to R1-161204 before or in the next meeting
In this contribution, we provide performance evaluation results and comparison among the three candidate schemes for making final conclusion.
Simulation on Rank 5-8 Codebook Designs and Comparison
Rank 5~8 codebook proposed in R1-161355 suggests W1 only feedback for rank 5-8 [3]. Proposal in R1-160850 suggests reusing legacy 8-Tx codebook by choosing 8 ports out of the configured 16 or 12 ports [4]. Proposal in R1-160613 [5] considers two additional approaches: one is to apply legacy 8-Tx codebook to both of two seperated 8 ports; and another one is based on the proposal in [6]. In this section,we provide simulation results on the three schemes, i.e., 
· Scheme 1 is based on proposal in [3];
· Scheme 2 is based on proposal in [6]; 
· and Scheme 3 is based on proposal in [4].
Key evaluation parameter values are summarized in Table A. We simulate the CSI-RS port configurations of (N1, N2) = (4, 2) and (2, 4), and the over-sampling factor of (O1, O2) = (4, 4). We adopt this over-sampling factor value for the sake of comparable complexity and CSI feedback overhead. For Scheme 1 and Scheme 2, W1 beam pattern Config. 3 is considered. Simulation results are summarized in Table 1 and 2. 
Table 1: Codebook performance with (M, N, P) = (4, 4, 2).
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Table 2: Codebook performance with (M, N, P) = (8, 4, 2).[image: ]
From the system level simulation results, we observe that Scheme 3 causes obvious performance degradation, because this scheme makes use of 8 ports out of the configured 16 ports, which leads to the loss of power efficiency. It is also observed that similar performance can be obtained by Scheme 1 and Scheme 2.
Observation: Rank 5-8 codebooks in Scheme 1 and Scheme 2 have similar performance. Scheme 3 suffers from obvious performance degradation.
[bookmark: _GoBack]As the codebook design in Scheme 1 has similar performance as Scheme 2, and it has already been captured in CR 36.213, based on the support from a majority of companies, it is proposed to confirm the working assumption. Further enhancement of the rank 5~8 codebook can be discussed in the later LTE releases.
Proposal: Confirm the working assumption on rank 5~8 codebook. 
Summary
In this contribution we made the system level evaluation of three codebook designs .Based on the simulation results,we give the obervation and proposal below.
Observation: Rank 5-8 codebooks in Scheme 1 and Scheme 2 have similar performance. Scheme 3 suffers from obvious performance degradation.
Proposal: Confirm the working assumption on rank 5~8 codebook. 
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Appendix
[bookmark: _Ref394499956]Table A: Evaluation assumptions
	Parameter
	Values

	Scenario / channel model
	3D-UMi (ISD: 200 m)

	Carrier frequency 
	2 GHz 

	System bandwidth
	10 MHz (50 RBs) 

	eNB antenna configurations
	(dH, dV) = (0.5 , 0.8 ), etilt = 100 deg.

	Total BS Tx power
	41 dBm

	UE antenna configurations
	8 X-pol (0/90 deg.)

	UE speed
	3 km/h

	Indoor UE ratio
	80 %

	MIMO scheme
	SU-MIMO

	UE receiver 
	Non-ideal channel estimation and interference modeling, detailed guidelines according to Rel. 12 [71-12] assumptions

	
	LMMSE-IRC receiver, detailed guidelines according to Rel. 12 [71-12] assumptions

	CSI feedback scheme
	Subband PMI and CQI

	CSI-RS transmission interval /
CSI feedback interval
	5 ms for RI, PMI and CQI, 200 ms for beam selection

	Traffic model
	FTP Model 1 with packet size 0.5 Mbytes with low traffic loads

	Scheduler
	Proportional fairness

	Control delay
	6 ms

	HARQ
	Chase combining with 8 ms RTD
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