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1. Introduction
In NR performance requirement enhancement WI, one of the objectives is for RAN4 to define requirements for larger than 8 TX ports. In RAN4#92 introducing PMI requirements for larger than 8 ports was discussed and WF [1] was agreed.
	· Type of requirements
· PMI only
· Frequency range
· FR1
· Number of Tx ports
· Option 1: 16, 32
· Option 2: 16
· Codebook type
· Type I single panel codebook
· PMI tests:
· Option 1: Cover wideband PMI and subband in different tests, not duplicate all the tests
· Option 2: Only Wideband
· Test metric:
· As baseline, Relative throughput ratio between following PMI and random PMI at SNR point corresponding to 90% TP with follow PMI
Test Configuration
· CHBW/SCS:
· 10MHz/15kHz for FDD
· 40MHz/30kHz for TDD
· Antenna correlation:
· XP high (as baseline)
· Propagation condition:
· TDLA30-5 (as baseline)
· Codebook construction:
· 16 Tx ports: (N1, N2) = (8, 1) or (4, 2)
· 32 Tx ports  (if PMI reporting requirement for 32 Tx ports will be defined): (N1, N2) = (4, 4) or (8, 2) or (16, 1)
· Number Rx antennas:
· 2Rx, 4Rx
· Rank:
· Option 1: up to rank 4 for 4Rx, and up to rank 2 for 2Rx
· Option 2: up to rank 2
· MCS:
· Up to 64QAM



Interested companies were encouraged to provide simulation results in RAN4#92bis. In this contribution we present initial simulation results for PMI test cases with larger than 8 TX ports.
2. Discussion
2.1 Simulation Results with 16 TX ports
Simulation assumptions for results with 16 TX ports are provided in Table 1 below.
Table 1: Simulation parameters 
	Parameter
	Value

	CBW/SCS
	10MHz/15KHz

	Antenna configuration
	16x2; X-Pol High
16x4; X-Pol High

	Channel Model
	TDLA30-5Hz
TDLB100-5Hz

	Codebook Construction (N1,N2)
	(4,2)

	PDSCH Type
	Type A

	MCS
	MCS16, 16QAM

	Number of MIMO layers
	1
2

	PMI reporting
	Wideband
Subband



2.1.1 Single layer PMI tests 
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Figure 1: Wideband PMI results 16x2
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Figure 2: Subband PMI results 16x2
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Figure 3: Wideband PMI results 16x4
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Figure 4: Subband PMI results 16x4

Observation #1: With subband PMI, 16Tx 1 layer the throughput with random PMI is very small at the test point making the test irrelevant. 
Proposal #1: For defining tests where metric is ratio of throughput between follow PMI and random PMI, the throughput ratio at test point should be reasonable
2.1.2 Dual layer PMI tests 
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Figure 5: Subband PMI results 16x2
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Figure 6: Subband PMI results 16x4

Observation #2: Throughput ratio for subband PMI with 16Tx are reasonable with 2 layers.
Proposal #2: Define subband PMI tests with 16 TX with 2 layers
2.2 Simulation Results with 32 TX ports
Simulation assumptions for results with 32 TX ports are provided in Table 1 below.
Table 1: Simulation parameters
	Parameter
	Value

	CBW/SCS
	10MHz/15KHz

	Antenna configuration
	32x2; X-Pol High
32x4; X-Pol High

	Channel Model
	TDLA30-5Hz
TDLB100-5Hz

	Codebook Construction (N1,N2)
	(4,4)

	PDSCH Type
	Type A

	MCS
	MCS20, 64QAM

	Number of MIMO layers
	2

	PMI reporting
	Wideband
Subband



2.2.1 Dual layer PMI tests 
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Figure 7: Wideband PMI results 32x2
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Figure 8: Subband PMI results 32x2
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Figure 9: Wideband PMI results 32x4
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Figure 10: Subband PMI results 32x4

Observation #3: With subband PMI, 32Tx 2 layer the throughput with random PMI is very small at the test point making the test irrelevant. 
Proposal #3: Define wideband PMI tests with 32 TX with 2 layers

3. Conclusion
In this paper we have provided initial simulation results for PMI test cases with 16, 32 TX ports. We recommend that RAN4 considers them in finalizing the test case configurations for PMI tests with larger than 8 TX ports. Our proposals are summarized below:
Observation #1: With subband PMI, 16Tx 1 layer the throughput with random PMI is very small at the test point making the test irrelevant. 
Proposal #1: For defining tests where metric is ratio of throughput between follow PMI and random PMI, the throughput ratio at test point should be reasonable
Observation #2: Throughput ratio for subband PMI with 16Tx are reasonable with 2 layers.
Proposal #2: Define subband PMI tests with 16 TX with 2 layers
Observation #3: With subband PMI, 32Tx 2 layer the throughput with random PMI is very small at the test point making the test irrelevant. 
Proposal #3: Define wideband PMI tests with 32 TX with 2 layers
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