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1 Introduction

In last RAN4 meeting, such agreements were reached for Class B K=1:

· Test Metric: Reusing existing  PMI test metric  as  relative throughout ratio between following PMI and random PMI
· Test case list: 1 single PMI test case with PUCCH 1-1 
· Test method: Introducing test case with fading channel as EPA5Hz
· Test parameters
· 8Tx with Low correlation or XP High MIMO channel as baseline, further check whether applicable for FDD.
· MCS &Rank: 16QAM ½ rank1  or 64QAM ½ Rank1
In this contribution, we provide simulation results and proposals for open issues of Class B K=1 PMI test.
2 Discussion
2.1 Simulation assumption
Detailed simulation assumption for Class B K=1 PMI test case was given in table below.
	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	　
	9

	Propagation channel
	　
	EPA5

	Precoding granularity
(only for reporting and following PMI)
	　
	50

	Correlation and antenna configuration 
	　
	Option 1: 8x2 ULA Low
Option2: 8×2 XP High

	
	
	

	Beamforming model
	　
	[Annex B.4.3]

	Cell-specific reference signals
	　
	Antenna ports 0,1

	CSI reference signals
	　
	Antenna ports

	
	
	15,…,22

	　Number of CSI-RS ports
	　
	8

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

	CSI-RS reference signal configuration
	　
	6

	eMIMO-Type 
	　
	Class B

	alternativeCodebookEnabledCLASSB_K1
	　
	TRUE

	codebookSubsetRestriction-3
	　
	0x 000 0000 0000 FFFF

	Reporting mode
	　
	PUCCH 1-1

	Reporting interval
	ms
	5

	 PMI delay 
	ms
	8

	Measurement channel
	　
	Option 1: 16QAM 1/2
Option2: 64QAM 1/2

	Rank Number of PDSCH
	　
	1

	Max number of HARQ transmissions
	　
	4

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


2.2 Simulation results

Following proposed test and test configuration in last chapter, absolute throughput performances with several PMI adaption methods were evaluated:

· Case1:Following UE reporting PMI index n

· Case2:Random selection PMI index

· Case3:Fixed antenna pair selection with i=0 through CSR and following co-phasing selection
Figure 1 below gives absolute throughput performance for 16QAM 1/2 under XP High channel. Figure 2 gives absolute throughput performance for 16QAM 1/2 under ULA Low channel. The relative throughput ratios between following PMI/fixed i=0 with following co-phasing selection and random PMI for 16QAM 1/2 are summarized in figure 3.
Figure 4 ~figure 6 give simulation results for 64QAM 1/2.
Simulation results for 16QAM 1/2
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Figure 1: Absolute throughput vs. SNR (16QAM 1/2 XP High)
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Figure 2: Absolute throughput vs. SNR (16QAM 1/2 ULA Low)
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Figure 3: Relative throughput ratio vs. SNR (16QAM 1/2)
Simulation results for 64QAM 1/2
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Figure 4: Absolute throughput vs. SNR (64QAM 1/2 XP High)
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Figure 5: Absolute throughput vs. SNR (64QAM 1/2 ULA Low)
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Figure 6: Relative throughput ratio vs. SNR (64QAM 1/2)
Based on simulation results, we summarized the SNR points for different reference point (60%, 70% and 80% relative throughput) with following PMI or random PMI. 
Table 1 Reference SNR point 
	Reference point

(Percentile of maximum throughput  )
	Required SNR(dB) 

(following PMI )
	Required SNR(dB) 

(Random PMI )

	MCS/Channel Model
	16QAM/

XP High
	16QAM/

ULA Low
	64QAM/

XP High
	64QAM/

ULA Low
	16QAM/

XP High
	16QAM/

ULA Low
	64QAM/

XP High
	64QAM/

ULA Low

	60%
	1.8
	0.4
	6.4
	5.1
	2.3
	2.1
	6.8
	6.7

	70%
	2.8
	1.3
	7.4
	5.9
	3.3
	3.1
	7.9
	7.8

	80%
	3.8
	2.0
	8.4
	6.7
	4.4
	4.1
	9.1
	8.8


MCS & Channel Model
· 16QAM 1/2

· For XP High channel, at SNR=2.8 dB, throughput ratio between following PMI and random PMI is around 1.36 and compared to co-phasing selection with fixed antenna pair, antenna pair selection can supply additional 8% around gain. 

· For ULA Low channel, at SNR=1.3 dB, throughput ratio between following PMI and random PMI is around 1.65 and compared to co-phasing selection with fixed antenna pair, antenna pair selection can supply additional 40% around gain. 

· 64QAM 1/2

· For XP High, at SNR=7.4 dB, throughput ratio between following PMI and random PMI is around 1.32 and compared to co-phasing selection with fixed antenna pair, antenna pair selection can supply additional 8% around gain. 

· For XP High, at SNR=5.9 dB, throughput ratio between following PMI and random PMI is around 1.59 and compared to co-phasing selection with fixed antenna pair, antenna pair selection can supply additional 40% around gain. 

Based on such observations, 16QAM 1/2 is more feasible to introduce test case considering referent test SNR points and throughput ratio. For antenna correlation, we can observe under ULA channel both absolute throughput performance with following PMI and relative throughput ratios are larger than the cases under XP high channel. Furthermore, under ULA channel compared to co-phasing selection with fixed antenna pair, antenna pair selection can supply additional 40% around gain. 
Proposal 1: Introducing Class B K=1 PMI test case with 16QAM1/2 and 8*2 ULA Low channel.

Test Metric & Reference SNR point
As agreed in last RAN4 meeting, reusing existing PMI test metric as relative throughout ratio between following PMI and random PMI for this test case. The reference test point is still FFS.
Generally, we have two options for test point selection:
· Alt1:  60% with random PMI: Reusing existing test point as TM9 4Tx ULA PMI test case, 
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with precoders configured according to the UE reports;
· Alt2: 70% with following PMI: 
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In table 2 below, we summarized reference SNR point and throughput ratio for these two alternatives under 16QAM 1/2 ULA channel. Based on such observations, both theses two alternatives are feasible considering reference SNR point and TP ratio.
Table 2 Reference SNR point and TP ratio
	Reference Point
	16QAM 1/2 ULA Low

	
	SNR [dB]
	TP ratio

	70% with follow PMI
	1.3
	1.67

	60% with random PMI
	2.1
	1.7


Proposal 2: Reusing existing  PMI test metric  as  relative throughout ratio between following PMI and random PMI
· 
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· 
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 is 60% of the maximum throughput obtained at 
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using random precoding, and 
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with precoders configured according to the UE reports;
3 Conclusion

In this contribution, simulation results were given for CSI Class B K=1 PMI test cases. Based on the simulation results, we propose:
Proposal 1: Introducing Class B K=1 PMI test case with 16QAM1/2 and 8*2 ULA Low channel.
Proposal 2: Reusing existing  PMI test metric  as  relative throughout ratio between following PMI and random PMI
· 
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· 
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 is 60% of the maximum throughput obtained at 
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 the throughput measured at 
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with precoders configured according to the UE reports;
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