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1
Introduction
In RAN1 #82, the followings were agreed for the Class A CSI reporting schemes [1]:

Agreements:
· CSI reporting with PMI

· A CSI process can be configured with either of two CSI reporting classes, A or B (FFS: both A and B): 

· Class A, UE reports CSI according to W=W1W2 codebook based on {[8],12,16} CSI-RS ports

· Class B: UE reports L port CSI assuming one of the four alternatives below

· Alt.1: Indicator for beam selection and L-port CQI/PMI/RI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.

· Alt.2: L-port precoder from a codebook reflecting both beam selection(s) and co-phasing across two polarizations jointly. Total configured number of ports in the CSI process is L.

· Alt.3: Codebook reflecting beam selection and L-port CSI for the selected beam. Total configured number of ports across all CSI-RS resources in the CSI process is larger than L.

· Alt.4: L-port CQI/PMI/RI. Total configured number of ports in the CSI process is L. (if CSI measurement restriction is supported, it is always configured)

· Note: A “beam selection” (whenever applicable) constitutes either a selection of a subset of antenna ports within a single CSI-RS resource or a selection of a CSI-RS resource from a set of resources

· Note: The reported CSI may be an extension of Rel.12 L-port CSI

· Details such as possible values of L are FFS

· Further down-selection/merging of the four alternatives is FFS

· Study further for CSI measurement restriction

The alternatives of the class-A for the W1 and W2 have been also agreed in [2].
In this contribution, we evaluate the performance of alternatives of the Class A CSI reporting schemes.
2
Discussion
The class A has been categorized as a codebook-based CSI reporting for FD-MIMO, which supports larger than 8 antenna ports with two dimensional antenna array. Three alternatives have been defined for each W1 and W2 [2], thus 9 alternative combinations in total which is denoted as Wn1,n2, where n1 and n2 are the alternative number for W1 and W2, respectively. Therefore, Alt-1 for W1 and Alt-2 for W2 is defined as W1,2 as an example.
For the Alt-2 of W1 can be considered as a codebook subset restriction, which has been used since Rel-8 although there could be some minor difference such as CSI feedback overhead can be reduced with the codebook subset restriction which is different from Rel-8 codebook subset restriction. It has been observed that the codebook subset restriction can provide a couple of benefits including inter-cell interference coordination. Therefore, it seems to be reasonable to support the codebook subset restriction irrespective of the codebook design discussion.
Proposal-1: codebook subset restriction is supported irrespective of the codebook structure.

On the Alt-3 for W2, there are additional parameters such as α and β, which seem to be determined based on the selected column of W1 but no details are available yet. Therefore, we evaluate the performance of alternative combinations except for Alt-2 of W1 and Alt-3 of W2.
The figure 1 and 2 show the mean UE throughput performance according to the alternative combinations. As seen in the figures, there seems to be no meaningful performance difference across the alternative combinations. 
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Figure 1. Mean UE throughput performance of class A alternatives for W1 and W2 in 3D UMa.
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Figure 2. Mean UE throughput performance of class A alternatives for W1 and W2 in 3D UMi.

On the other hand, the feedback overhead is different according to the alternatives. Given that the performance is similar across alternatives based on the observation, an alternative combination which requires the least feedback overhead seems to be more attractive. The table 1 shows the feedback overhead required for each alternatives.

Table 1. Feedback overhead for each alternatives.
	Codebook
W_alt
	# of bits
	Total

	
	W1
	W2
	Co-phasing
	

	W1,1
	5
	2
	2
	9

	W1,2
	
	4
	
	11

	W3,1
	10
	2
	
	14

	W2,3
	
	4
	
	16


Proposal-2: the alternative combination which requires the least feedback overhead is adopted for codebook structure. 
3
Conclusion
In this contribution, we discussed on class A schemes and evaluated performance. From the discussion and observation, we propose followings:
Proposal-1: codebook subset restriction is supported irrespective of the codebook structure.

Proposal-2: the alternative combination which requires the least feedback overhead is adopted for codebook structure. 
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Annex

Table A. System Level Simulation Assumptions
	Parameter
	Assumption

	Network layout
	7-site 21-cell wraparound

	Channel model
	3D Urban Macro (3D-UMa) 2 GHz ISD 500 downtilt 100
3D Urban Micro (3D-UMi) 2 GHz ISD 200 downtilt 100

	eNB antenna configuration
	(8,4,2) V2H8  
[image: image3.emf]

	UE antenna configuration
	[image: image5.png]


 cross-polarization, 0o/90o

	UE attachment
	RSRP on CRS port 0

	Number of UEs per cell
	10

	UE distribution
	uniformly dropped

	Traffic model
	non-full buffer FTP model 1, packet size 0.5M bytes 

	Scheduler
	proportional fair (PF)

	Transmission scheme
	SU/MU-MIMO dynamic switching with SU-MIMO feedback, transparent MU-MIMO 

	Codebook
	According to alternatives in R1-155018
L1=L2=4

O1=O2=4

N1 = 2; N2 = 4

	Link adaptation
	AMC with OLLA, 10% BLER target 

	Receiver 
	MMSE-IRC, ideal channel estimation, ideal interference  modelling

	Feedback
	PUSCH 3-1, CQI and PMI reporting triggered every 10ms 

	Receiver 
	feedback delay is 5 ms 

	Maximum number of HARQ retransmission
	4


Table B. Performance of W1,1
	Scenario
	Mean [Mbps]
	5%-tile [Mbps]
	50%-tile [Mbps]
	95%-tile [Mbps]
	RU[%] (lambda)

	3D UMa
	41.948
	15.259
	44.675
	62.900
	9.4 (1.0)

	
	23.255
	5.734
	18.824
	48.764
	39.5 (2.5)

	
	13.874
	2.358
	9.964
	40.760
	72.1 (3.5)

	3D UMi
	46.120
	16.134
	50.180
	62.900
	9.5 (1.0)

	
	25.228
	4.666
	19.910
	57.333
	41.6 (2.5)

	
	16.776
	2.687
	12.406
	45.719
	70.7 (3.5)


Table C. Performance of W1,2
	Scenario
	Mean [Mbps]
	5%-tile [Mbps]
	50%-tile [Mbps]
	95%-tile [Mbps]
	RU[%] (lambda)

	3D UMa
	42.052
	15.980 
	43.836 

	62.900
	9.3 (1.0)

	
	23.467
	5.850
	18.769 

	48.623
	39.3 (2.5)

	
	13.858 
	2.337 

	9.602 

	40.216
	71.9 (3.5)

	3D UMi
	46.100
	16.019
	49.958
	62.900
	9.5 (1.0)

	
	25.066 

	4.338 

	19.640 

	57.412
	41.7 (2.5)

	
	17.002 

	2.872 

	12.575 

	47.104
	70.5 (3.5)


Table D. Performance of W3,1
	Scenario
	Mean [Mbps]
	5%-tile [Mbps]
	50%-tile [Mbps]
	95%-tile [Mbps]
	RU[%] (lambda)

	A
	42.197
	15.214
	44.800
	62.900
	9.4 (1.0)

	
	23.193
	5.955
	18.703
	49.348
	40.1 (2.5)

	
	13.745
	2.321
	9.783
	41.404
	72.6 (3.5)

	C
	46.237
	16.931
	50.470
	62.900
	9.5 (1.0)

	
	24.364
	4.227
	19.446
	56.138
	43.6 (2.5)

	
	16.646
	2.661
	12.061
	46.612
	71.2 (3.5)


Table D. Performance of W3,2
	Scenario
	Mean [Mbps]
	5%-tile [Mbps]
	50%-tile [Mbps]
	95%-tile [Mbps]
	RU[%] (lambda)

	A
	42.007
	15.489
	45.545
	62.900
	9.4 (1.0)

	
	23.309
	5.411
	19.005
	48.985
	39.8 (2.5)

	
	13.712
	2.309
	9.821
	40.798
	71.9 (3.5)

	C
	45.965
	15.000
	49.689
	62.900
	9.6 (1.0)

	
	25.140
	4.645
	19.623
	57.376
	41.5 (2.5)

	
	16.673
	2.764
	12.120
	47.666
	70.9 (3.5)



