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1. Introduction

In the previous RAN4 meetings a number of agreements on the FD MIMO Class B K = 1 CSI reporting requirements were made [1-2]:
	RAN4 #78
· Introduce PMI test case for CSI Class B K=1 with PMI-Config 1

RAN4 #78bis
· 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 , 64QAM ½ Rank1


In this contribution we share further views on the related test cases and provide initial simulation results.
2. Test parameters
The key PMI reporting test parameters were discussed and agreed in the last RAN4 meeting. Below, we provide views on the remaining test details.
Antenna configuration

In the previous meeting it was agreed to consider 8 Tx antennas with Low correlation or XP High MIMO channel as baseline. In our view, the test purposes can be also satisfied in case of using 4 Tx antennas configurations. The simulation results in Section 3 show that the PMI reporting accuracy can be tested under both 4 Tx and 8 Tx antenna configurations. In order to reduce the test complexity, we recommend to proceed with the 4x2 antenna configuration. Furthermore, the XP antenna configuration reflect a more practical scenario to be used in conjunction with the FD MIMO and hence proposed for the test setup.
Proposal #1:
Use 4x2 or 8x2 XP High Correlation antenna model for the Class B K = 1 PMI test setup
Reference measurement channel

In accordance to the last meeting discussion either 16QAM ½ rank 1 or 64QAM ½ rank 1 reference channel can be used. The results in Section 3 show that the PMI reporting can be verified for both options. To reduce possible test requirements uncertainty it is suggested to use 16QAM ½ rank 1.
Proposal #2:
Use 16QAM ½ RI = 1 reference channel for the Class B K = 1 PMI test setup

3. Simulation results

In this section we provide the simulation results for the Class B K=1 PMI reporting. The simulation assumptions are based on the parameters suggested in [3]. In addition to the proposed parameters, the results for the 4x2 Low and XP High MIMO correlation channels are provided. The simulation parameters summary is provided in Table 1.

Table 1. Simulation assumptions

	Parameter
	Unit
	Test 1

	Bandwidth
	MHz
	10

	Transmission mode
	
	9

	Propagation channel
	
	EPA5

	Precoding granularity
	
	Wideband

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

Option 3: 4x2 ULA Low
Option 4: 4×2 XP High

	
	
	

	Beamforming model
	
	TS 36.101 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 for 8 Tx antennas and 4 for 4 Tx antennas

	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 ½ RI = 1
Option 2: 64QAM ½ RI = 1

	Max number of HARQ transmissions
	
	4

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


In figures below results on the Class B reporting with K=1 are presented.
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	Figure 1. 8x2 antenna configuration. 16QAM ½ RI = 1.
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	Figure 2. 8x2 antenna configuration. 64QAM ½ RI = 1.
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	Figure 3. 4x2 antenna configuration. 16QAM ½ RI = 1.
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	Figure 4. 4x2 antenna configuration. 64QAM ½ RI = 1.


In Table 2 we provide SNR and Gamma values for the 70% maximum Follow PMI throughput.
Table 2. Simulation results summary

	Antenna configuration
	FRC
	Channel model
	70% Max “Follow PMI” Throughput

	
	
	
	SNR, dB
	γ

	8x2
	Rank 1, 16QAM
	ULA
	1.8
	1.5

	
	
	XPL
	3.1
	1.3

	
	Rank 1, 64QAM
	ULA
	6.7
	1.6

	
	
	XPL
	8.5
	1.3

	4x2
	Rank 1, 16QAM
	ULA
	2.1
	1.5

	
	
	XPL
	2.9
	1.3

	
	Rank 1, 64QAM
	ULA
	7.3
	1.4

	
	
	XPL
	8.3
	1.3


Observations: 
· The simulation results show that all setups with 8x2 and 4x2, Low and XP High MIMO correlation allow testing of correct PMI reporting.
· Gamma value for the scenarios with ULA Low correlation antenna models is a slightly larger comparing to the scenarios with XP High correlation antenna models
· The SNR operating points for the scenarios with 16QAM ½ RI = 1 FRC is testable.

· Using 4x2 antenna configuration provides similar testability as 8x2 antenna configuration.
4. Conclusions

In this contribution, we have provided our views on the EBF/FD MIMO Class B K = 1 PMI reporting test case design and requirements. In summary, we make the following proposals:
Proposal #1:
Use 4x2 or 8x2 XP High Correlation antenna model for the Class B K = 1 PMI test setup

Proposal #2:
Use 16QAM ½ RI = 1 reference channel for the Class B K = 1 PMI test setup
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