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1. Introduction
In RAN4 #78, there was further discussion on performance requirements of Rel-13 FD-MIMO feature and WF in [1] was agreed. For CSI class A, RAN4 agreed on following. 
· Introduce PMI test cases for Class A
·  Test Metric：
· Reuse existing PMI test metric, relative throughput ratio between follow PMI and random PMI under FRC test.
· Follow PMI and random PMI need to be restricted to the codebook and rank informed by the RRC parameters. Rank is based on CSR.
· Test case list：
· Totally 2 test cases are introduced for CSI class A with one single PMI test case and one multiple PMI test case. 
· One test case is for 12 CSI-RS ports and another one is for 16 CSI-RS ports. 
· Detailed test parameters:
· At least agree candidates on MCS, rank, codebook parameters, and propagation channel by e-mail discussion so that all the companies can run the simulations for the next RAN4#78bis meeting to speed up the progress.
In this contribution, we provide simulation results for PMI test for CSI class A and our proposal on test configuration. 
2. Discussion
2.1. Simulation assumption

After RAN4 #78 meeting, RAN4 had e-mail discussion to determine simulation parameters for PMI test for CSI class A and agreed on initial simulation assumption in [2]. Table 1 is summary of simulation assumption. 
In existing PMI test with TM9, beamforming model is specified in Annex B.4.3 of 36.101 as generic beamforming model covering with arbitrary number of CSI-RS antenna ports and spatial stream. For Rel-13 FD-MIMO class A codebook, we can use the same beamforming model with 
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Proposal 1. Apply generic beamforming model in B.4.3 of 36.301 with 12 or 16 CSI-RS antenna ports. 

Table 1. Simulation assumption for PMI test for CSI class A

	Parameter
	Unit
	Single PMI test
	Multiple PMI test

	Bandwidth 
	MHz
	10
	10

	Transmission mode
	
	9
	9

	Propagation channel
	
	EPA5
	EVA5

	Precoding granularity
	
	50
	6

	Correlation and antenna correlation
	
	2D High XP 12x2

(N1, N2, P) = (2, 3, 2)
	2D High XP 16x2

(N1, N2, P) = (2, 4, 2)

	Beamforming model
	
	TBD
	TBD

	CRS
	
	Antenna port 0, 1
	Antenna port 0, 1

	CSI reference signal
	
	Antenna ports 15, 16, …, 26
	Antenna ports 15, 16, …, 30

	CDM type
	
	Option 1: CDM2
Option 2: CDM4
	CDM4

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

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

	CSI-Reporting-Type
	
	Class A
	Class A

	Codebook oversampling config
	
	Option 1: (O1, O2) = (8, 8)

Option 2: (O1, O2) = (8, 4)
	(O1, O2) = (8, 8)

	Codebook-Subset-SelectionConfig
	
	Option 1: 1

Option 2: 2
	Option 1: 1

Option 2: 3

	R13-Codebook-Subset-Restriction-1
	
	TBD
	TBD

	R13-Codebook-Subset-Restriction-2
	
	TBD
	TBD

	Reporting interval
	ms
	5
	5

	PMI delay
	ms
	8
	8

	PDSCH MCS
	
	Option1: 16QAM1/2

Option2: 64QAM1/2
	Option1: 16QAM1/2

Option2: 64QAM1/2

	PDSCH rank
	
	Option1: 1

Option2: 2
	Option1: 1

Option2: 2

	Max number of HARQ transmissions
	
	4
	4

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


Codebook subset restriction for class A codebook consists of codebookSubsetRestriction1 to restrict W1 codebook and rank and codebookSubsetRestriction2 to restrict W2 codebook. Since the purpose of the test is to verify PMI feedback performance, it would be desirable to enable all PMI corresponding to selected rank. 
Proposal 2. For codebook subset restriction, enable all PMI except for rank restriction. 

R.51 FDD is used for 16QAM 1/2 and R.52 FDD is used for 64QAM 1/2.

For test metric, we will consider reusing throughput ratio metric defined for TM9 PMI test as below. 

In the definition of γ, for PUSCH 3-1 single PMI, PUCCH 1-1 single PMI and PUSCH 1-2 multiple PMI requirements, 
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 using the precoders configured according to the UE reports, and 
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2.2. Single PMI test
Simulation results for single PMI test is shown in figure 1 and figure 2. From the simulation results, we can observe that PDSCH throughput for both feedback PMI and random PMI is not affected by codebook oversampling config (O1, O2), Codebook-Subset-SelectionConfig and CSI-RS CDM type. PDSCH throughput ratio is similar for different codebook configuration and CSI-RS CDM type. Therefore, we can select any codebook configuration and CSI-RS CDM type for test case design. 
Proposal 3. For single PMI test, select (O1, O2)=(8, 8) and Codebook-Subset-SelectionConfig=2 for codebook configuration and CDM4 for CSI-RS CDM type. 
Table 1 summarizes 
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and throughput ratio at the test point. 16QAM rank 1 is not desirable since SNR test point is too low and it can cause control channel demodulation performance issue in the test. Both 16QAM rank 2 and 64QAM rank 2 looks good for test configuration. 
Proposal 4. For single PMI test, select 64QAM rank 1 as FRC to achieve reasonable CINR test point and good throughput gain.  

Table 1. 
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and throughput ratio for single PMI test

	
	16QAM rank 1
	16QAM rank 2
	64QAM rank 1
	64QAM rank 2
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	-3.5dB
	1.0dB
	1.3dB
	6.3dB

	γ
	18.0
	7.0
	10.0
	4.0
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(a) 16QAM rank 1
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(b) 16QAM rank 2
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(c) 64QAM rank 1
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(d) 64QAM rank 2

Figure 1. PDSCH throughput of single PMI test
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(a) 16QAM rank 1
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(b) 16QAM rank 2
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(c) 64QAM rank 1
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(d) 64QAM rank 2

Figure 2. PDSCH throughput ratio of single PMI test (feedback PMI vs random PMI)
2.3. Multiple PMI test

Simulation results for multiple PMI test is shown in figure 3 and figure 4. From the simulation results, we can observe that PDSCH throughput for both feedback PMI and random PMI is not affected by Codebook-Subset-SelectionConfig. PDSCH throughput ratio is also similar for different Codebook-Subset-SelectionConfig. Therefore, we can select any Codebook-Subset-SelectionConfig for test case design. 

Proposal 5. For multiple PMI test, select Codebook-Subset-SelectionConfig=3 for codebook configuration. 

Table 2 summarizes 
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and throughput ratio at the test point. 16QAM rank 1 is not desirable since SNR test point is too low and it can cause control channel demodulation performance issue in the test. Since single PMI test is defined with rank 1, it would be desirable to define multiple PMI test with rank 2. 

Proposal 6. For multiple PMI test, select 16QAM rank 2 as FRC to achieve reasonable CINR test point and good throughput gain.  

Table 2. 
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and throughput ratio for multiple PMI test

	
	16QAM rank 1
	16QAM rank 2
	64QAM rank 1
	64QAM rank 2
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(e) 16QAM rank 1
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(a) 16QAM rank 2
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(b) 64QAM rank 1
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(c) 64QAM rank 2

Figure 3. PDSCH throughput of multiple PMI test
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(a) 16QAM rank 1
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(b) 16QAM rank 2
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(c) 64QAM rank 1
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(d) 64QAM rank 2

Figure 4. PDSCH throughput ratio for multiple PMI test (feedback PMI vs random PMI)

3. Conclusions

In this contribution, we provided simulation results for PMI test for CSI class A and our proposal on test configuration. Our proposals are

Proposal 1. Apply generic beamforming model in B.4.3 of 36.301 with 12 or 16 CSI-RS antenna ports. 

Proposal 2. For codebook subset restriction, enable all PMI except for rank restriction. 

Proposal 3. For single PMI test, select (O1, O2)=(8, 8) and Codebook-Subset-SelectionConfig=2 for codebook configuration and CDM4 for CSI-RS CDM type. 

Proposal 4. For single PMI test, select 64QAM rank 1 as FRC to achieve reasonable CINR test point and good throughput gain.  

Proposal 5. For multiple PMI test, select Codebook-Subset-SelectionConfig=3 for codebook configuration. 

Proposal 6. For multiple PMI test, select 16QAM rank 2 as FRC to achieve reasonable CINR test point and good throughput gain.  
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