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1. Introduction
In RAN#84 a new WI on NR performance requirement enhancement was approved [1]. The following UE demodulation requirements are included in the objectives for performance part of the WI.
	UE demodulation and CSI reporting requirements:
· NR CA PDSCH normal demodulation requirements for NR CA, EN-DC, NE-DC, NR-DC
· No additional LTE requirements will be introduced. 
· Requirements for the number of TX ports larger than 8 and up to 32
· Type of requirements: RAN4 should further decide if only PMI and/or CRI reporting needs to defined or both PMI and/or CRI reporting and PDSCH demodulation requirements are needed
· LTE-NR co-existence demodulation test cases for TDD mode




In this contribution we present our views on requirements for number of TX ports larger than 8 and up to 32.

2. Discussion
For requirements with larger than 8 and up to 32 Tx ports, RAN4 shall decide the among the following:
· Only PMI and/or CRI reporting requirements 
· Both PMI and/or CRI reporting and PDSCH demodulation requirements
In NR different codebooks are defined:
Type I single panel: 2, 4, 8, 12, 16, 24, 32 ports
Type I multi panel: 8, 16, and 32 ports
Type II: 4, 8, 12, 16, 24, 32 ports
In Rel-15 demodulation and CSI requirements test cases for only up to 8 Tx ports are introduced.  The support for Type I single panel codebook is mandatory UE feature. Hence, we recommend to introduce PMI test cases for Type I single panel codebook with > 8Tx ports to verify performance. 
2.1 Simulation Parameters
In order to introduce requirements for 12-32 Tx ports the simulation parameters need to be agreed up on and finalized. For defining PMI requirements with >8Tx ports we recommend the following options for simulation parameters be considered:
Number of Tx Ports:
PMI requirements should be defined for 12, 16, 24, 32 antenna ports. 
Number of Rx antenna:
Similar to test cases in Rel-15, both 2Rx and 4Rx test cases shall be defined for large number of antenna ports.
Codebook:
Support for Type I Single panel codebook is mandatory UE feature and supports up to 32 Tx ports. 
Number of MIMO layers:
Number of MIMO layers could be 1, 2 so that the same configuration can be used for both 2Rx and 4Rx test cases.
MCS:
	Test cases higher MCS and modulation order for larger number of Tx ports should be considered.
Antenna Array:
X-Pol antenna array with different combinations of vertical and horizontal elements should be considered for different antenna ports. 
Frequency Range:
Type 1 Single panel codebook is more applicable to FR1 with large number of antennas. Tests cases with large number of antenna shall be defined for FR1.

Proposal #1: We recommend considering the following options for simulation parameters for PMI test cases with larger number of antenna ports:
Number of Tx Ports: 12, 16, 24, 32 
Number of Rx antenna: 2Rx, 4Rx
Number of MIMO layers: up to 2
Codebook: Type I Single panel codebook
MCS: Higher MCS and modulation order
Antenna array: X-pol with different combinations of horizontal and vertical elements
Frequency range: FR1
2.2 Types of Requirements
For larger number of Tx antenna, it is recommended to introduce test cases for PMI reporting. PDSCH demodulation is verified in PMI test cases and additional PDSCH demodulation test cases are not necessary with >8Tx ports.
Proposal #2: Introduce PMI reporting requirements with > 8Tx ports. PDSCH demodulation is covered in PMI requirements.
As for CRI reporting, it is FFS if requirements should be introduced with larger number of antenna ports. CRI requirements could be introduced with up to 8Tx antenna ports. The motivation for introducing CRI requirements with larger number of antenna ports is unclear. It would be useful to gather feedback if CRI based deployments are planned and if there are use cases for CRI reporting. 

Proposal #3: FFS if CRI requirements with larger number antenna ports are to be introduced
2.3 Initial Simulation Results
In order to assess the performance of larger number of Tx ports, we extended the existing PMI reporting test cases to 12 and 16 ports. The simulation assumptions are provided below.

Table 1: Simulation parameters 
	Parameter
	Value

	CBW/SCS
	10MHz/15KHz

	Antenna Configuration
	12x2 X-Pol High; (N1,N2) = (6,1)
12x4 X-Pol High; (N1,N2) = (6,1)
16x2 X-Pol High; (N1,N2) = (8,1)
16x4 X-Pol High; (N1,N2) = (8,1)

	Channel Model
	TDLA30-5Hz

	PDSCH Type
	Type A

	MCS
	MCS13, 16QAM

	Number of Layers
	1




Simulation results are presented below.
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Figure 1: Random vs. Follow PMI – 12x2
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Figure 2: Random vs. Follow PMI – 12x4
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Figure 3: Random vs. Follow PMI – 16x2
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Figure 4: Random vs. Follow PMI – 16x4

From the results we significant gains in throughput across different configurations for follow PMI compared to random PMI with 12 and 16 Tx ports. We recommend that introducing PMI test cases with larger number of Tx antenna ports.

 Observation #1: From simulation results significant gain in TP is observed with follow vs. random PMI

Proposal #4: RAN4 further discusses simulation parameters and introduces test cases with larger than 8 and up to 32 Tx ports
3. Conclusion
In this paper we present out views on introducing test cases with larger and 8 and up to 32 antenna ports. Our proposals are summarized below:
Proposal #1: We recommend considering the following options for simulation parameters for PMI test cases with larger number of antenna ports:
Number of Tx Ports: 12, 16, 24, 32 
Number of Rx antenna: 2Rx, 4Rx
Number of MIMO layers: up to 2
Codebook: Type I Single panel codebook
MCS: Higher MCS and modulation order
Antenna array: X-pol with different combinations of horizontal and vertical elements
Frequency range: FR1

[bookmark: _GoBack]Proposal #2: Introduce PMI reporting requirements with > 8Tx ports. PDSCH demodulation is covered in PMI requirements.
Proposal #3: FFS if CRI requirements with larger number antenna ports are to be introduced

Proposal #4: RAN4 further discusses simulation parameters and introduces test cases with larger than 8 and up to 32 Tx ports
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