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1. Introduction
In RAN4 #78bis, 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. 
· Test Metric：
· Reusing existing 8Tx PMI test metric:   
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 using the precoders configured according to the UE reports, and 
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 with random precoding.
· Test applicability for CSS configuration：
· Defining performance requirements that are 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 provide simulation results for PMI test for CSI class A and our proposal on test configurations and test metric. 
2. Discussion
2.1. Simulation assumption

In RAN4 #78bis meeting, RAN4 agreed on detailed test configurations for PMI test for CSI class A. Table 1 is test configuration.  R.52 FDD is used for single PMI test with 64QAM 1/2 and R.51 FDD is used multiple PMI test with 16QAM 1/2.

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
	
	[Annex B.4.3]
	[Annex B.4.3]

	CRS
	
	Antenna port 0, 1
	Antenna port 0, 1

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

	CDM type
	
	CDM2
	CDM4

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

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

	eMIMO-Type
	
	Class A
	Class A

	Codebook oversampling config
	
	 (O1, O2) = (8, 4)
	(O1, O2) = (8, 8)

	Codebook-Subset-SelectionConfig
	
	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 2,3,4:

 0x 00 000000 FFFF 0000  

	Reporting mode
　


	
	PUSCH 3-1
	PUSCH 1-2

	Reporting interval
	ms
	5
	5

	PMI delay
	ms
	8
	8

	PDSCH MCS
	
	64QAM 1/2 (R.XX-1)
	16QAM 1/2 (R.XX-2)

	PDSCH rank
	
	1
	2

	Max number of HARQ transmissions
	
	4
	4

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


Simulation results for single PMI test are shown in figure 1 and figure 2 and simulation results for multiple PMI test are shown in figure 3and figure 4. From the simulation results, we can observe that PDSCH throughput for feedback PMI is not noticeably affected by Codebook-Subset-SelectionConfig for both single and multiple PMI test. PDSCH throughput ratio between feedback PMI and random PIM are also similar for different Codebook-Subset-SelectionConfig. Therefore, we can specify common test configuration and test metric for different Codebook-Subset-SelectionConfig. 
Proposal 1. Specify common test configuration and test metric for different Codebook-Subset-SelectionConfig capability. 
Table 1 summarizes 
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and throughput ratio for 70%, 80% and 90% peak throughput. At SNR for 70% peak throughput, random PMI is operating in very high BLER regime and thus throughput ratio is extremely high. Specifying requirements at such operation regime would lead to potentially unpredictable test results depending on phase alignment in fading emulator or implementation variation in random PMI generation. 
Proposal 2. Specify PMI test at 90% peak throughput to avoid too high BLER for random PMI operation. 
Proposal 3. Specify PDSCH throughput ratio (gamma) threshold at 2.5 for both single and multiple PMI test. 

Table 1. 
[image: image7.wmf]1,2

followfollow

SNR

and throughput ratio for single PMI test

	
	Single PMI test
	Multiple PMI test

	
	70% Tput
	80% Tput
	90% Tput
	70% Tput
	80% Tput
	90% Tput
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	1.27 dB
	2.20 dB
	3.42 dB
	1.94 dB
	2.94 dB
	4.47 dB

	γ
	9.61
	8.43
	6.68
	9.59
	7.74
	6.12
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Figure 1. PDSCH throughput of single PMI test 
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Figure 2. PDSCH throughput ratio for single PMI test (feedback PMI vs random PMI)
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Figure 3. PDSCH throughput of multiple PMI test
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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 and test metric. Our proposals are

Proposal 1. Specify common test configuration and test metric for different Codebook-Subset-SelectionConfig capability. 

Proposal 2. Specify PMI test at 90% peak throughput to avoid too high BLER for random PMI operation. 

Proposal 3. Specify PDSCH throughput ratio (gamma) threshold at 2.5 for both single and multiple PMI test. 
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