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Introduction
In last RAN4 meeting, such agreements were achieved for Class A PMI test cases in [1]:
· Test Metric
· 




Reusing existing 8Tx PMI test metric:   ,    is [TBD%] of the maximum throughput obtained  at  using the precoders configured according to the UE reports,  and   is the throughput measured at   with random precoding. 
· Test applicability for CSS configuration: 
· Defining performance requirements which applicable for all the CSS configurations. For each test case, select corresponding CSS configuration based on UE capability (baseline) 
· FFS for detailed selection rule 
· Bring simulation results for both single PMI and multiple PMI test case with  different Codebook configuration 1,2,3,4 in next RAN4 meeting
· Test parameters
· Introduce Single PMI test with 12 ports, (N1, N2) = (2, 3), (O1, O2) = (8, 4), CDM2, codebook configuration =1,2,3,4, PUSCH 3-1, EPA 5Hz, 64QAM ½ with rank1
· Introduce Multiple PMI test with 16 ports, (N1, N2) = (2, 4), (O1, O2) = (8, 8), CDM4, codebook configuration =1,2,3,4, PUSCH 1-2, EVA 5Hz, 16QAM ½ with rank2
In this contribution, we would like to give more detailed simulation results in terms of different test parameters and provide our preference for Class A PMI test cases design.
Simulation assumption
Detailed simulation assumptions for single and multiple PMI test cases were given in table below.
	[bookmark: RANGE!A1]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
	
	2D High XP 12 x 2 
(N1,N2,P) = (2,3,2)
	2D High XP 16 x 2
(N1,N2,P) =(2,4,2)

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

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

	CSI reference signals
	
	Antenna ports
	Antenna ports

	
	
	15,…,26
	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}

	eMIMO-Type
	
	Class A
	Class A

	codebookConfig-N1
	
	2
	2

	codebookConfig-N2
	
	3
	4

	codebook-Over-Sampling-RateConfig-O1
	
	8
	8

	codebook-Over-Sampling-RateConfig-O2
	
	4
	8

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

	codebookSubsetRestriction-1
	
	0x01 
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
FFFF FFFF FFFF FFFF
	0x02
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
	
	(Codebook-Config 1): 
0000 0000 1111 
(Codebook-Config 2,3,4):
 0x 00 000000 0000 FFFF
	(Codebook-Config 1): 
0000 1111 0000
(Codebook-Config 1):
 0x 00 000000 FFFF 0000

	Reporting mode
	
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5

	PMI delay
	ms
	8
	8

	Measurement channel
	
	64QAM 1/2 (R.XX-1)
	16QAM 1/2 (R.XX-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}



Performance evaluation
Absolute throughput performance with following PMI and relative throughput ratio under different codebook configurations (1, 2, 3 and 4) for single PMI test are given in table 1 and table 2 below. For multiple PMI test, figure 3 and figure 4 show absolute throughput performance and relative throughput ratio between following PMI and random PMI.
Reference test point 
As agreed in last meeting, existing test metric for 8Tx XP PMI test cases was reused for Class A PMI test cases. The reference test point as the number of percentile of the maximum throughput with following PMI is still FFS. The required SNR points with following PMI and corresponding throughput ratios for different percentiles of maximum throughput (70%,75%,80% and 85%) were summarized in table 1 and table 2 below for single PMI test and multiple PMI test separately.
We can observe that: 
· For single PMI test, at SNR around 2.5dB, absolute throughputs achieve 80% of maximum throughout and corresponding throughput ratios are around 6.0.
·  For multiple PMI test, at SNR around 3.6dB, absolute throughputs achieve 80% of maximum throughout and corresponding throughput ratios are around 6.2~7.0.
Considering proper test SNR points and feasible test requirements, we propose:
Proposal1: Taking [80%] of the maximum throughput as reference test point.

Test applicability for Codebook configuration
Following RAN1/RAN2 agreements, UE can indicate its codebook-Config capability with having separated field for each configuration. 
MIMO-NonPrecodedCapabilities-r13 ::=	SEQUENCE {
	config1-r13								ENUMERATED {supported}			OPTIONAL,
	config2-r13								ENUMERATED {supported}			OPTIONAL,
	config3-r13								ENUMERATED {supported}			OPTIONAL,
	config4-r13								ENUMERATED {supported}			OPTIONAL
}

As agreed in last RAN4 meeting, we will define performance requirements which applicable for all the CSS configurations. For each test case, select corresponding CSS configuration based on UE capability and detailed selection rule is FFS. 
Based on simulation results, we can observe that there are no big differences for both absolute throughput performance and relative throughput ratio between different codebook configurations (1, 2, 3 and 4).
Considering this, we proposed such selection rule:
Proposal2: For each test case, random select one of codebook configuration value from UE supported codebook configurations.
                    [image: ]
Figure 1 Absolute throughput with following PMI vs. SNR for single PMI test
    [image: ]
Figure 2 Throughput ratio with following PMI vs. SNR for single PMI test
     [image: ]
Figure 3  Absolute throughput with following PMI vs. SNR for multiple PMI test
      [image: ]
Figure 4  Throughput ratio with following PMI vs. SNR for multiple PMI test
Table 1 Reference SNR point /TP ratio for single PMI test cases
	Reference point
(Percentile of maximum throughput  )
	Required SNR(dB) 
(following PMI )
	TP ratio  
(Following PMI/Random)

	Codebook configuration
	1
	2
	3
	4
	1
	2
	3
	4

	[bookmark: _Hlk446951564]70%
	1.6
	1.7
	1.7
	1.6
	7.3
	7.1
	7.0
	7.1

	75%
	2.0
	2.1
	2.1
	2.0
	6.6
	6.4
	6.6
	6.5

	80%
	2.5
	2.6
	2.6
	2.6
	6.2
	6.0
	6.1
	6.1

	85%
	3.1
	3.2
	3.2
	3.1
	5.7
	5.7
	5.6
	5.7


Table 2 Reference SNR point /TP ratio for Multiple PMI test cases
	Reference point
(Percentile of maximum throughput  )
	Required SNR(dB) 
(following PMI )
	TP ratio  
(Following PMI/Random)

	Codebook configuration
	1
	2
	3
	4
	1
	2
	3
	4

	70%
	2.1
	2.3
	2.2
	2.2
	8.9
	8.0
	8.5
	8.5

	75%
	2.8
	3.0
	3.0
	2.9
	7.8
	6.9
	7.2
	7.5

	80%
	3.5
	3.8
	3.7
	3.6
	7.0
	6.2
	6.6
	6.8

	85%
	4.2
	4.6
	4.4
	4.4
	6.3
	5.7
	6.0
	6.0



Conclusion
In this contribution, simulation results were given for CSI Class A PMI test cases. Based on the simulation results, we propose:
Proposal1: Taking [80%] of the maximum throughput as reference test point.
Proposal2:  For each test case, random select one of codebook configuration value from UE supported codebook configurations.
Reference
[1] R4-163030,” Way forward for performance requirements under FD-MIMO”, Samsung, Qualcomm, MediaTek, Ericsson, Intel, LGE 
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