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1. Introduction
In this contribution, we present our views on PDSCH demodulation tests with follow PMI.
2. Discussion
Following is an agreement in RAN4 #88 meeting [1] regarding follow PMI test for DDDSU. This was proposed to test quality of CSI for DDDSU that is not supported in CSI test.
Agreement: introduce the PDSCH demodulation test cases with following PMI for TDD configuration of DDDSU for FR2.

In addition, following is the agreed simulation assumptions for PDSCH test for FR2 [2]. In order to guarantee performance gain of PMI selection, it is suitable to design follow PMI test for low rank. One idea is to replace one test case with TDD Config. 1 (DDDSU) to follow PMI. Considering above discussion, we prefer that follow PMI test is designed analogous to either of case 1, 2 or 7.
Table I: Agreed list of simulation cases for FR2 TDD with 100 MHz + 120 kHz
	Case Number
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Number of PDSCH PRBs
	Channel Model
	Receiver
	TDD Configuration
	Max # of HARQ process

	1
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	2
	100MHz/120kHz
	2Tx 2Rx XPL Med
	Type A, 64QAM MCS 18
	1 Layer
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	3
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	2 Layers
	6 (in the middle of CBW)
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10

	4
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	[8 or 16]

	5
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 64QAM MCS 17
	2 Layers
	66
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	8

	6
	100MHz/120kHz
	2Tx 2Rx ULA Med
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 75Hz
	R-ML
	2
	10

	7
	100MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	1 Layer
	66
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	16

	8
	50MHz/120kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	32
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10

	9
	200MHz/20kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	132
	TDL-A 30ns, 300Hz
	MMSE-IRC
	1
	8

	10
	50MHz/60kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	66
	TDL-A 30ns, 75Hz
	MMSE-IRC
	2
	10



However, these tests are designed for normal demodulation test using random precoding and not optimal for testing performance gain from precoding. Following table lists major parameters that impacts precoding gain. It is preferred that we use test parameters that achieves higher precoding gain.
Table II. Major CSI related parameters
	
	Doppler frequency
	CSI-RS periodicity
	CSI feedback delay

	Current values in cases 1, 2 and 7 
	300 Hz
	20 ms
	[27] slots *

	Example parameters to achieve higher gain
	100 Hz
	5 slots
	[18] slots


* Assumption from CSI tests                          

Proposal 1: One additional test is introduced with follow PMI based on PDSCH FR2 test case number 1.
Proposal 2: Replace CSI related parameters as follows.
· Doppler frequency: 100 Hz
· CSI-RS periodicity: 5 slots
· CSI feedback delay: [18] slots
3. Simulation results
Figure 1 shows simulation results for follow PMI tests. We basically follow simulation assumptions for PDSCH simulation for FR2 [2] with additional assumptions in Table AI. 
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Figure 1: Simulation results for follow PMI
From the results, the required SNR for achieving 70% throughput is -3.2 dB for both of the cases 1 and 2.

Observation: Required SNR for achieving 70% throughput is -3.2 dB for PDSCH FR2 test case number 1 with follow PMI with additional parameters in Table AI.
4. Conclusion
This contribution presents our initial simulation results for follow PMI test. An observation and proposals are derived as follows. 
Proposal 1: One additional test is introduced with follow PMI based on PDSCH FR2 test case number 1.
Proposal 2: Replace CSI related parameters as follows.
· Doppler frequency: 100 Hz
· CSI-RS periodicity: 5 slots
· CSI feedback delay: [18] slots

Observation: Required SNR for achieving 70% throughput is -3.2 dB for PDSCH FR2 test case number 1 with follow PMI with additional parameters in Table AI.
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Appendix
Table AI: Simulation parameters (additional parameters based on [2])
	Parameters
	Case 1
	Case 2

	Doppler frequency
	300 Hz
	100 Hz

	CSI-RS periodicity
	20 ms
	10 slots

	PRB bundling
	WB

	Precoding method
	Closed Loop (SP Type I)

	CSI feedback
	Wideband

	CSI feedback delay
	27 slots
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