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1. Introduction
In last RAN4 #106 meeting, general test scope, simulation assumptions for FR1 8Rx PDSCH requirements have some agreements in WF [1]. In this contribution, we share our views on open issues of FR1 PDSCH requirements.
	Issue 2-1: MIMO layers
· Rank 2, 4 and 8
Issue 2-2: Antenna configuration
· Rank 2: 2T8R
· Rank 4: 4T8R
· Rank 8: 8T8R
Issue 2-3: Antenna correlation 
· Rank 2: ULA Medium B
· Rank 4: ULA Low
· Rank 8: ULA Low
Issue 2-4: Propagation conditions
· Rank 2: TDLC300-100 ,TDLA30-10
· Rank 4 and 8: TDLA30-10
· FFS on consideration of beamforming model on top of TDL channel model for two MCS configuration
Issue 2-5: MCS configuration
· 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;
Issue 2-6: Two MCS configuration for Rank>4
· Option 1: Configure two MCSs for Rank>4 and discuss the spatial channel model to be used to guarantee different precoding gain for each layer 
· Option 2: Only consider single MCS
Issue 2-7: Overhead
· 	Overhead = 0 
Issue 2-8: Mapping Type
· PDSCH mapping Type A
· FFS PDSCH mapping Type B
Issue 2-9: TRS configuration 
· Configure TRS symbols in symbol#{5, 9}
Issue 2-10: NZP-CSI-RS configuration 
· NZP CSI-RS configuration of row 6 for 8 layers.
Issue 2-11: Whether consider scenarios with configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx
· Option 1: Yes, also define ‘Minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH’ for 8Rx UE similar as 5.2.2.1.2, 5.2.3.1.2 in 38.101-4.
· Option 2: No
Issue 2-12: Special slot
· Not schedule PDSCH in special slot for 8 layers cases
Issue 2-13: N1 and N2 configuration for 8Tx case
·  (N1,N2)=(4,1)
Issue 2-14: Test metric
· Only 70% of maximum TP
Issue 2-14: Simulation assumptions
· Companies are encouraged to bring simulation results based on assumptions listed in Table2-1 and 2-2
Table 2-1: Common simulation assumptions
	Parameter
	Unit
	Value

	Duplex mode
	
	TDD

	TDD pattern
	
	7D1S2U
S=6D:4G:4U

	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

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Number of HARQ Processes
	
	8

	Maximum HARQ transmissions
	
	4

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





2 Discussion
Two MCS configuration for Rank>4
For 8T8R 8layer case, total two codewords and each codeword is mapping with 4 layers, meanwhile the PDSCH requirements only focus on the final PDSCH performance instead of each codeword performance. Thus it is no need to consider different MCS levels for two codewords.
Proposal 1: Only consider single MCS for Rank 8 case.
Whether consider scenarios with configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx 
Firstly, the main target of introducing PDSCH requirement for 8Rx is to verify 8Rx performance. There is no need to introducing 8Rx test cases for all the features. Secondly, current test cases for minimum requirements for PDSCH Mapping Type A and CSI-RS overlapped with PDSCH is only up to 2 ports. It seems no need to extend the requirements for CSI-RS ports larger than 4Tx.
Proposal 2: Do not consider scenarios with configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx.
Maximum number of OFDM symbols for DL front loaded DMRS 
In last meeting, the agreement for Maximum number of OFDM symbols for DL front loaded DMRS in simulation assumption is 1. But based on table 7.4.1.1.2-5 defined in 38.211 (as below), for rank larger than 4, we need to define the maximum number of OFDM symbols for DL front loaded DMRS configured as 2.
Table 7.4.1.1.2-5: PDSCH DM-RS time index  and antenna ports .
	Single or double symbol DM-RS
	
	Supported antenna ports 

	
	
	Configuration type 1
	Configuration type 2

	single
	0
	1000 – 1003
	1000 – 1005

	double
	0, 1
	1000 – 1007
	1000 – 1011


Proposal 3: for rank larger than 4, Maximum number of OFDM symbols for DL front loaded DMRS should be configured as 2.
Performance requirements
According to the simulation results in [2], considering the impairment margin, we propose to introduce PDSCH performance requirements for 8Rx.
 Proposal 4: introduce PDSCH performance requirements for 8Rx as 
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Low
	70
	7.97

	1-2
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Low
	70
	8.60

	1-3
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	8.58

	1-4
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	9.25

	1-5
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	10.37

	1-6
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	11.42

	2-1
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	7.12

	2-2
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	10.93

	3-1
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	2.91

	3-2
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	14.73

	3-3
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	20.74



3 Conclusion
In this contribution, we provide analysis and views on 8Rx UE demodulation and CSI requirements for remaining open issues.
Proposal 1: Only consider single MCS for Rank 8 case.
Proposal 2: Do not consider scenarios with configuration of NZP CSI-RS overlapping with PDSCH for CSI-RS ports larger than 4Tx.
Proposal 3: for rank larger than 4, Maximum number of OFDM symbols for DL front loaded DMRS should be configured as 2.
Proposal 4: introduce PDSCH performance requirements for 8Rx as 
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Low
	70
	7.97

	1-2
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Low
	70
	8.60

	1-3
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	8.58

	1-4
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	9.25

	1-5
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	10.37

	1-6
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	11.42

	2-1
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	7.12

	2-2
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	10.93

	3-1
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	2.91

	3-2
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	14.73

	3-3
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	20.74
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