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1. Introduction
In RAN1 #86bis, the port layouts and oversampling factors for the newly supported number of antenna ports in Rel-14 have been finalized. However, there is still no consensus for non-precoded CSI-RS codebook for 20-32 ports.
Several proposals for 20-32 ports codebook design have been raised in [1]-[2] which claim that system performance can be improved with newly design of master beam group. In this contribution, we provide simulation result for these new W1 designs and draw our conclusion based on evaluations.
2. Discussion on the 20-32 ports codebook design
Considering the feedback overhead of PUCCH, the subband feedback is at most 4 bits of Rel-13 NP CSI-RS rank 1-2 codebook design, which means that there could be only 4 beams in each master beam group. There are some new W1 beam pattern designs in [1]-[2] with the claim that system performance can be improved by these new W1 design without increasing feedback overhead. We simulate these newly design W1 beam pattern with (N1, N2, O1, O2) = (4, 4, 8, 4) system in both 3D-UMi and 3D-Uma scenario. The result is summarized in table 2-1. Simulation assumptions are attached in appendix.
Table 2-1 Simulation results for different W1 designs
	W1 beam pattern
	(N1, N2, O1, O2) = (4, 4, 8, 4)，lamba=4.2

	
	3D-Uma Scenario
	3D-Umi Scenario

	
	RU
	Mean
	5%
	50%
	RU
	Mean
	5%
	50%

	
	0.56 
	25.44 
	8.86 
	24.04 
	0.54
	27.46 
	9.15 
	27.54 

	
	0.56
	-0.09%
	-5.50%
	-0.19%
	0.54
	0.38%
	-2.63%
	-0.47%

	
	0.56
	-0.56%
	-1.31%
	-1.16%
	0.54
	-0.17%
	0.78%
	-1.20%

	
	0.56
	0.21%
	1.12%
	0.59%
	0.54
	-0.27%
	-2.92%
	-0.41%

	
	0.56
	-0.45%
	-0.76%
	-0.19%
	0.54
	-0.34%
	-3.33%
	-0.79%



It can be observed from the simulation results that there is no performance gain obtained in both cell mean performance and cell edge performance by using new W1 beam pattern. The same conclusion can be made for other new W1 patterns, more details can be found in [3].
Proposal 1: It is not needed to design new W1 pattern for Class A codebook.
On the other hand, the currently discussed linear combination codebook can already support NP CSI-RS precoding of {20, 24, 28, 32} ports with substantial performance gain compared with the legacy design for lower ranks. If the linear combination codebook (up to rank 2 or rank 4) is specified in Rel-14, it is more preferable to combine the linear combination codebook for low rank (up to rank 2 or rank 4) with Rel-13 extension codebook for high rank (at least for rank >= 5). Since reusing Rel-13 extension codebook requires little standard efforts, whether to reuse legacy Class A codebook design principle can be considered after the final conclusion of linear combination codebook. 
Proposal 2: Whether to reuse Rel-13 Class A codebooks with extension for {20, 24, 28, 32} ports in low ranks can be decided after the final conclusion of linear combination codebook.
3. Conclusions
In this contribution, we analyze the need for design new codebook for 20-32 CSI-RS ports. Based on above discussion and simulation results, we have made the following proposal.
Proposal 1: It is not needed to design new W1 pattern for Class A codebook.
Proposal 2: Whether to reuse Rel-13 Class A codebooks with extension for {20, 24, 28, 32} ports in low ranks can be decided after the final conclusion of linear combination codebook.
4. Reference
R1-1609967, “Non-precoded CSI-RS codebooks for 20-32 ports”, Qualcomm Inc.
R1-1609195, “Discussion on Class A codebook for eFD-MIMO”, LG Electronics.
R1-164312, “Discussion on rank 1-2 codebook design for eFD-MIMO”, ZTE.

5. Appendix

	System level simulation parameters

	Scenarios
	3D-UMi 200m ISD and 3D-Uma 200m ISD

	Antenna Configurations
	2x1 virtualization, with 130°tilt

	Antenna Spacing
	(dV,dH)=( 0.8λ, 0.5λ)

	Number of UE antenna
	2Rx cross-polarized antenna

	Traffic model
	FTP 1 with packet size 0.5M byte

	OLLA
	Target at 10% BLER

	CSI-RS
	Period is 5 ms and overhead is accounted.  

	HARQ
	Max 4 retransmissions

	Transmission rank
	Adaptation between rank-1 and rank-2

	SU/MU pre-coding
	ZF

	Scheduling
	Proportional fair, up to 2 UEs, up to 2 layers

	CQI/PMI reporting interval and frequency granularity
	5ms for CSI, 6RB

	Feedback scheme
	Rel-12 enhanced CSI feedback, PUSCH mode 3-2, Ideal channel covariance /PMI feedback

	Delay for scheduling and AMC
	6ms

	Receiver
	MMSE-IRC. With non-ideal interference covariance matrix estimation by using complex Wishart distribution with 12 degrees of freedom (Model in TR36.829 with DMRS based sample covariance matrix)

	HARQ Scheme
	Chase Combining

	Maximum number of retransmissions
	4

	Traffic model
	FTP1 model with 0.5Mbyte

	Feedback Assumption
	
Non-ideal modeling of channel estimation error modeling is used, based on DMRS for data demodulation, based on IMR for interference measurement

	Handover margin 
	3dB 
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