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1   Introduction
In the RAN4 #79 meeting, there are some agreements for CSI test case of Class A in [1], i.e.
· Reusing existing 8Tx PMI test metric: [image: image1.wmf]2
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  is 90% of the maximum throughput obtained  at [image: image3.wmf]2
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 using the precoders configured according to the UE reports,  and  [image: image4.wmf]2
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  with random precoding.
· Random select one of codebook configuration value from UE supported codebook configurations.
In this contribution, we will present the simulation results and further analyze the relevant issues.
2   Discussion

According to the agreements, the following two cases are selected for simulation:
· Single PMI test: 12 ports, (N1, N2) = (2, 3), (O1, O2) = (8, 4), CDM2, codebook configuration =1/2/3/4, PUSCH 3-1, EPA 5Hz, 64QAM  1/2 Rank 1 

· Multiple PMI test: 16 ports, (N1, N2) = (2, 4), (O1, O2) = (8, 8), CDM4, codebook configuration = 1/2/3/4, PUSCH 1-2, EVA 5Hz, 16QAM 1/2 Rank 2
Table 1 Detailed simulation parameters for FDD
	Parameter
	Unit
	Test 1(Single PMI test)
	Test 2 (Multiple PMI test)

	Bandwidth
	MHz
	10
	10

	Transmission mode
	　
	9
	9

	Propagation channel
	　
	EPA5
	EVA5

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

	Correlation and antenna configuration (Note1)
	　
	2D High XP 12 x 2 
(N1,N2,P) = (2,3,2) 
	2D High XP 16 x 2
(N1,N2,P) =(2,4,2)

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

	CSI reference signals
	
	Antenna ports

15,…,26
	Antenna ports

15,…,30

	　Number of CSI-RS ports
	　
	12
	16

	CDM Type
	　
	CDM2
	CDM4

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

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

	CSI-Reporting-Type 
	　
	Class A
	Class A

	Codebook-Config-N1
	　
	2
	2

	Codebook-Config-N2
	　
	3
	3

	Codebook-Over-Sampling-RateConfig-O1
	　
	8
	8

	Codebook-Over-Sampling-RateConfig-O2
	　
	4
	8

	Codebook-Subset-SelectionConfig
	　
	1, 2, 3, 4
	1, 2, 3, 4

	Reporting mode
	　
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5

	 PMI delay 
	ms
	8
	8

	Measurement channel
	　
	64QAM1/2
	16QAM1/2

	Rank Number of PDSCH
	　
	1
	2

	Max number of HARQ transmissions
	　
	4
	4

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

	Note1: 2D antenna layout, MIMO spatial correlation generation and beam steering approach refer to R4-161224. Taking  alpha_1 = 0.9, alpha_2 = 0.9 as baseline for simulation, interested companies can bring more analysis in next RAN4 meeting.


3   Performance evaluation
In this section, simulation results for single PMI and multiple PMI test cases were provided in Figure 1/2 for FDD and Figure 3/4 for FDD. The simulation summary is presented in Table 2.
Table 2: Simulation results summary for single PMI FDD
	
	CSS1
	CSS2
	CSS3
	CSS4

	Percentage
	90%
	90%
	90%
	90%

	SNR
	4.0
	4.0
	4.0
	4.0

	Gamma
	4.56
	4.58
	4.69
	4.62


Table 3: Simulation results summary for multiple PMI FDD
	
	CSS1
	CSS2
	CSS3
	CSS4

	Percentage
	90%
	90%
	90%
	90%

	SNR
	4.7
	4.9
	4.8
	4.8

	Gamma
	6.14
	5.73
	5.94
	6.01


Table 4: Simulation results summary for single PMI TDD
	
	CSS1
	CSS2
	CSS3
	CSS4

	Percentage
	90%
	90%
	90%
	90%

	SNR
	3.7
	3.8
	3.7
	3.7

	Gamma
	5.22
	5.08
	5.15
	5.20


Table 5: Simulation results summary for multiple PMI TDD
	
	CSS1
	CSS2
	CSS3
	CSS4

	Percentage
	90%
	90%
	90%
	90%

	SNR
	5.0
	5.0
	4.9
	4.8

	Gamma
	5.48
	5.34
	5.44
	5.62
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(a) Throughput of follow PMI with different CSS for FDD
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(b) Throughput of random PMI with different CSS for FDD
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(c) Ratio of follow and random PMI with different CSS for FDD
Figure 1 Single PMI simulation results for FDD
[image: image9.emf]-4 -2 0 2 4 6 8 10

6

8

10

12

14

16

18

20

Follow PMI

SNR (dB)

Throughput (Mbps)

 

 

CSS1

CSS2

CSS3

CSS4


(a) Throughput of follow PMI with different CSS for FDD
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(b) Throughput of random PMI with different CSS for FDD
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(c) Ratio of follow and random PMI with different CSS for FDD
Figure 2 Multiple PMI simulation results for FDD
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(a) Throughput of follow PMI with different CSS for TDD
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(b) Throughput of random PMI with different CSS for TDD
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(c) Ratio of follow and random PMI with different CSS for TDD

Figure 3 Single PMI simulation results for TDD
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(a) Throughput of follow PMI with different CSS for TDD
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(b) Throughput of random PMI with different CSS for TDD
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(c) Ratio of follow and random PMI with different CSS for TDD
Figure 4 Multiple PMI simulation results for TDD

4   Conclusion
In this contribution, we present the simulation results of CSI Class A PMI tests. 
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