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1. Introduction
In RAN4 #83 meeting, simulation assumptions for eFD-MIMO Class A PMI test cases have been agreed with a few options on the choice of measurement channel and the transmission rank. In this paper, we present the corresponding simulation result, and propose to finalize the test configuration based on the observation.
2. Simulation Result
In this section, we present the simulation result for eFD-MIMO Class A PMI performance tests, and propose to finalize the test configuration based on the simulation results. Test configuration and simulation assumption for Class A PMI performance test which have been agreed in RAN4 #83 [1][2] are shown in Table 2.1 for completeness. 

Table 2.1. Simulation assumption for Class A PMI performance test [2]

	Parameter
	Unit
	Test 1-a (Single PMI test) -24 ports
	Test 1-b (Single PMI test) -24 ports with CSI-RS density reduction
	Test 2 (Multiple PMI test) -32 ports

	Bandwidth
	MHz
	10
	10
	10

	Transmission mode
	
	9
	9
	9

	Propagation channel
	
	EPA5
	EPA5
	EVA5

	Precoding granularity
(only for reporting and following PMI)
	
	50
	50
	6

	Correlation and antenna configuration
	
	2D High XP 24 x 2 
(N1,N2,P) = (3,4,2)
	2D High XP 24 x 2 
(N1,N2,P) = (3,4,2)
	2D High XP 32 x 2
(N1,N2,P) =(4,4,2)

	Beamforming model
	
	[Annex B.4.3]
	[Annex B.4.3]
	[Annex B.4.3]

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports
	Antenna ports
	Antenna ports

	
	
	15,…,38
	15,…,38
	15,…,46

	Number of CSI-RS ports
	
	24
	24
	32

	CDM Type
	
	CDM4
	CDM4
	CDM8

	CSI-RS periodicity and subframe offset  
TCSI-RS / ICSI-RS
	
	5/1
	5/1
	5/1

	NZP-CSI-RS-Configuration-List
	
	{0,1,2}
	{0,1,2}
	{0,1,2,3}

	FrequencyDensityNonPrecoded
	
	1
	1/3
	1/3

	NZP-TransmissionCombListNonprecoded
	
	NA
	{0,1,2}
	NA

	NZP-TransmissionCombNonprecoded
	
	0
	0
	1

	eMIMO-Type
	
	Class A
	Class A
	Class A

	codebookConfig-N1
	
	3
	3
	4

	codebookConfig-N2
	
	4
	4
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8
	8
	8

	codebook-Over-Sampling-RateConfig-O2
	
	4
	4
	4

	Codebook-Config
	
	1,2,3,4
	1,2,3,4
	1,2,3,4

	codebookSubsetRestriction-1
	
	0x02/01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
	0x02/01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
	0x02/01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF

	codebookSubsetRestriction-2
	
	FFS
	FFS
	FFS

	Reporting mode
	
	PUSCH 3-1
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5
	5

	PMI delay
	ms
	8
	8
	8

	Measurement channel & Rank
	
	Option1: 16QAM ½ Rank2

Option2: 64QAM ½  Rank1


	Option1: 16QAM ½ Rank2

Option2: 64QAM ½  Rank1


	Option1: 16QAM ½ Rank2

Option2: 64QAM ½  Rank2


	Max number of HARQ transmissions
	
	4
	4
	4

	Redundancy version coding sequence
	
	{0,1,2,3}
	{0,1,2,3}
	{0,1,2,3}


2.1. 24Tx Class A without CSIRS density reduction
Simulation results for 24Tx Class A PMI tests with 16QAM ½ rate rank2 and 64QAM ½ rate rank1 configurations are shown in Figure 1 and 2, respectively. It is observed that at the SNR level achieving 90% of the maximum throughput when using the precoder based on UE report, throughput improvement ratio over random precoder, 
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is approximately 10 for 16QAM ½ rate rank2, and 14 for 64QAM ½ rate rank1, respectively. Considering the better distinguishability, we proposed to finalize the test configuration to be based on 64QAM ½ rate rank1.
Proposal 1. To finalize the measurement channel and rank in the test configuration for 24Tx Class A PMI test as option 2, 64QAM ½ rate rank1.
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Figure 1. Class A 24Tx (N1,N2,O1,O2) = (3,4,8,4) 16QAM ½ rate Rank2 XPOL (α1,α2,β,γ)=(0.9,0.9,0.9,0.3): (a) absolute throught, (b) throughput ratio between follow PMI and random PMI.
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Figure 2. Class A 24Tx (N1,N2,O1,O2) = (3,4,8,4) 64QAM ½ rate Rank1 XPOL (α1,α2,β,γ)=(0.9,0.9,0.9,0.3): (a) absolute throught, (b) throughput ratio between follow PMI and random PMI.

2.2. 32Tx Class A without CSIRS density reduction
Simulation results for 32Tx Class A PMI tests with 16QAM ½ rate rank2 and 64QAM ½ rate rank2 configurations are shown in Figure 3 and 4, respectively. It is observed that at the SNR level achieving 90% of the maximum throughput when using the precoder based on UE report, throughput improvement ratio over random precoder, 
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is approximately 20 for 16QAM ½ rate rank2, and 15 for 64QAM ½ rate rank2, respectively. Considering the better distinguishability, we proposed to finalize the test configuration to be based on 16QAM ½ rate rank2.

Proposal 2. To finalize the measurement channel and rank in the test configuration for 32Tx Class A PMI test as option 1, 16QAM ½ rate rank2.
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Figure 3. Class A 32Tx (N1,N2,O1,O2) = (4,4,8,4) 16QAM ½ rate Rank2 XPOL (α1,α2,β,γ)=(0.9,0.9,0.9,0.3): (a) absolute throught, (b) throughput ratio between follow PMI and random PMI.
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Figure 4. Class A 32Tx (N1,N2,O1,O2) = (4,4,8,4) 64QAM ½ rate Rank2 XPOL (α1,α2,β,γ)=(0.9,0.9,0.9,0.3): (a) absolute throught, (b) throughput ratio between follow PMI and random PMI.

2.3. 24Tx Class A with 1/3 CSIRS density reduction 
Simulation results for 24Tx Class A PMI tests with 16QAM ½ rate rank2 and 64QAM ½ rate rank1 configurations with CSIRS density reduction factor of three are shown in Figure 5 and 6, respectively. Considering that the applicability rule agreed in [1], we propose to finalize the test configuration to be based on 64QAM ½ rate rank1, the same as the 24Tx Class A PMI test without CSIRS density reduction. In the proposed configuration, it is observed that at the SNR level achieving 90% of the maximum throughput when using the precoder based on UE report, throughput improvement ratio over random precoder, 
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 is approximately 13.7.

Proposal 3. To finalize the measurement channel and rank in the test configuration for 24Tx Class A PMI test with CSIRS density reduction as option 2, 64QAM ½ rate rank1.
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Figure 5. Class A 24Tx (N1,N2,O1,O2) = (3,4,8,4) 16QAM ½ rate Rank2 XPOL (α1,α2,β,γ)=(0.9,0.9,0.9,0.3), CSIRS density 1/3: (a) absolute throught, (b) throughput ratio between follow PMI and random PMI.
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Figure 6. Class A 24Tx (N1,N2,O1,O2) = (3,4,8,4) 64QAM ½ rate Rank1 XPOL (α1,α2,β,γ)=(0.9,0.9,0.9,0.3), CSIRS density 1/3: (a) absolute throught, (b) throughput ratio between follow PMI and random PMI.

3. Conclusions

In this paper, we presented the simulation result for eFD-MIMO class A PMI tests based on the simulation assumption agreed in the RAN4 #83 meeting. 
The proposals in this paper based on the simulation results are summarized as follows:

Proposal 1. To finalize the measurement channel and rank in the test configuration for 24Tx Class A PMI test as option 2, 64QAM ½ rate rank1.
Proposal 2. To finalize the measurement channel and rank in the test configuration for 32Tx Class A PMI test as option 1, 16QAM ½ rate rank2.

Proposal 3. To finalize the measurement channel and rank in the test configuration for 24Tx Class A PMI test with CSIRS density reduction as option 2, 64QAM ½ rate rank1.
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