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1 Introduction
In RAN4#106 meeting, a WF related to 8Rx UE PDSCH requirements was agreed [1]. In this contribution, we provide simulation results based on [1] and discuss outstanding issues.
2 [bookmark: _Hlk92380727]Discussion
Based on the WF in RAN4#106, several MCS are considered to define the PDSCH requirements for 8Rx UE.
	· The following MCS can be used starting point;
Rank 2: 
· up to 256QAM: [MCS26] (table 2); (Low correlation) (Only forTDLA30-10)
· MCS16 (Medium B); 
· MCS19(Medium B)
· MCS23(Low)
Rank 4: 
· up to 64QAM: MCS26; 
· MCS17; 
Rank 8: 
· up to 64QAM: MCS20; 
· MCS13;


The simulation results in Table 1 are based on the assumptions from Table 2 in Appendix. It is noted the MCS in Table 1 are all from MCS Table 1 except MCS26 for Rank 2.
Table 1. SNR point of 70% maximum throughput for rank 2, 4, 8 
	Rank
	MCS
	Channel Correlation
	Propagation Condition
	SNR (dB)

	2
	26 (256 QAM, MCS Table 2)
	ULA Low

	TDLA 30-10

	22.8

	
	23 (64 QAM)
	
	
	11.6

	
	19 (64 QAM)
	ULA Medium B
	
	9.6

	
	16 (16 QAM)
	
	
	7.3

	
	23 (64 QAM)
	ULA Low
	TDLC 300-100
	12.5

	
	19 (64 QAM)
	ULA Medium B
	
	10.1

	
	16 (16 QAM)
	
	
	8.7

	4
	26 (64 QAM)
	ULA Low
	TDLA 30-10
	20.9

	
	17 (64 QAM)
	
	
	10.3

	8
	20 (64 QAM)
	ULA Low
	TDLA 30-10
	25.3

	
	13 (16 QAM)
	
	
	14.8


From simulation results, it can be shown that the SNR values to achieve 70% of maximum throughput for considered MCS are within a reasonable range. However, the required SNR for the case of rank 2 (MCS26), rank4 (MCS26) and rank8 (MCS20) are very high, which is over 20dB. To reduce test effort, we propose to pick one MCS for each rank configuration to define requirements for 8Rx UE.
Proposal 1: Introduce PDSCH requirements for 8Rx UE with the following MCS: 
· MCS19 (rank2, ULA Medium B, TDLC 300-100)
· MCS17 (rank4, ULA low, TDLA 30-10) 
· MCS13 (rank8, ULA low, TDLA 30-10)
3 Conclusion
In this contribution, we provide simulation results for different MCS based on agreed simulation assumptions in the last meeting. According to simulation results, we have following proposals for MCS selection to define 8Rx UE PDSCH requirements.
Proposal 1: Introduce PDSCH requirements for 8Rx UE with the following MCS: 
· MCS19 (rank2, ULA Medium B, TDLC 300-100)
· MCS17 (rank4, ULA low, TDLA 30-10)
· MCS13 (rank8, ULA low, TDLA 30-10)
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5 Appendix
Table 1. Simulation assumptions for PDSCH requirements
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	TDD pattern
	
	7D1S2U
S=6D:4G:4U
(FR1.30-1)

	SCS(kHz)/Bandwidth (MHz)
	
	30/40

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	RBG size
	
	Config2

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1 

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1 for rank 2 and 4 (@symbols#2,11)
2 for rank 8 (@symbols#2, 3, 10, 11)

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS 
	
	for rank 2 and 4
l0 = 6 for CSI-RS resource 1 and 3
l0 = 10 for CSI-RS resource 2 and 4

for rank 8
l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	
	CSI-RS periodicity
	Slots
	40 for CSI-RS resource 1,2,3,4

	
	CSI-RS offset
	Slots
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4.

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	NZP CSI-RS for CSI acquisition
	Row index
	
	3 for rank 2
5 for rank 4
6 for rank 8

	
	First subcarrier index in the PRB used for CSI-RS
	
	k0 = 0

	
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 12

	
	Number of CSI-RS ports (X)
	
	Same as number of transmit antenna

	
	CDM Type
	
	'FD-CDM2' 

	
	Density (ρ)
	
	1

	
	CSI-RS periodicity
	Slots
	40

	
	CSI-RS offset
	
	0

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = ceil(BWP size/4)*4

	Number of HARQ Processes
	
	8

	Maximum number of HARQ transmission
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	Specific to each TDD UL-DL pattern and as defined in Annex A.1.2

	Tx EVM (Explicitly modeled in the simulation)
	
	64QAM:6%
256QAM:3%




