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1   Background
In the RAN4 #78bis meeting, the way forward [1] was agreed on the 4Rx PMI with 1 layer. As for the way forward with multiple layers [2], more study is needed. 
In this contribution, we will further analyze the PMI with multiple layers and present the simulation results with 1 layer.
2   Discussion

2.1   1 layer
As agreed in [1], the detailed simulation parameters are listed in Table 1.
Table 1 Evaluation parameters for PMI test with 1 layer
	Parameter 
	Unit 
	Test 1 

	Bandwidth 
	MHz 
	10 

	Transmission mode 
	  
	9 

	Uplink downlink configuration 
	  
	1 

	Special subframe configuration 
	  
	4 

	Propagation channel 
	  
	EVA5 

	Precoding granularity 
	PRB 
	50 

	Antenna configuration 
	  
	8 x 4 

	Correlation modeling 
	  
	High, Cross polarized 

	Cell-specific reference signals 
	  
	Antenna ports 0,1 

	CSI reference signals 
	  
	Antenna ports 

15,…,22 

	Beamforming model 
	  
	Annex B.4.3 

	CSI-RS periodicity and subframe offset 

TCSI-RS / ∆CSI-RS 
	  
	5/ 4 

	CSI-RS reference signal configuration 
	  
	0 

	CodeBookSubsetRestriction bitmap 
	  
	0x0000 0000 001F FFE0 0000 0000 FFFF 

	 Downlink power allocation 
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	dB[mW/15kHz] 
	-98 

	Reporting mode 
	  
	PUSCH 3-1 

	Reporting interval 
	ms 
	5 

	 PMI delay (Note 2) 
	ms 
	10 

	Measurement channel 
	  
	R.45 TDD 
(MCS 12)
and MCS 19 

	OCNG Pattern 
	  
	OP.1 TDD 

	Max number of HARQ transmissions 
	  
	4 

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

	ACK/NACK feedback mode 
	  
	Multiplexing 
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Figure 1 PMI simulation results for rank=1

2.2   Multiple layer
In RAN4 #78bis meeting, there was a discussion on the need and feasibility for rank 3 or rank 4 PMI feedback test with 8x4 antenna configuration.  For rank 1 CSI feedback, UE selects PMI that maximizes PDSCH throughput of one codeword. Therefore, PMI selection to maximize throughput is optimal even for fixed MCS PDSCH scheduling.
In the existing TS 36.101 9.4.2.3.3, there already exists dual-layer PMI test, which uses the FRC without LA. On the other hand, with fixed MCS, although there is some throughput loss compared with LA, the functionality and performance are still verified for high rank PMI. So we should consider the high rank PMI tests.
Proposal 1: Consider introduce rank 3 PMI test with fixed MCS.
Table 2 Evaluation parameters for PMI test with 3 layers
	Parameter 
	Unit 
	Test 1 

	Bandwidth 
	MHz 
	10 

	Transmission mode 
	  
	9 

	Uplink downlink configuration 
	  
	1 

	Special subframe configuration 
	  
	4 

	Propagation channel 
	  
	EVA5 

	Precoding granularity 
	PRB 
	50 

	Antenna configuration 
	  
	8 x 4 

	Cell-specific reference signals 
	  
	Antenna ports 0,1 

	CSI reference signals 
	  
	Antenna ports 

15,…,22 

	Beamforming model 
	  
	Annex B.4.3 

	CSI-RS periodicity and subframe offset 

TCSI-RS / ∆CSI-RS 
	  
	5/ 4 

	CSI-RS reference signal configuration 
	  
	0 

	CodeBookSubsetRestriction bitmap 
	  
	TBD 
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	dB[mW/15kHz] 
	-98 

	Reporting mode 
	  
	PUSCH 3-1 

	Reporting interval 
	ms 
	5 

	 PMI delay (Note 2) 
	ms 
	10 

	OCNG Pattern 
	  
	OP.1 TDD 

	Max number of HARQ transmissions 
	  
	4 

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

	ACK/NACK feedback mode 
	  
	Multiplexing 
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Figure 1 PMI simulation results for rank=3
3   Conclusion
In this contribution, we give further analyses on PMI test cases.
Proposal 1: Consider introduce rank 3 PMI test with fixed MCS.
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