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1.  Introduction
In last RAN4 #107 meeting, general test scope, simulation assumptions for FR1 8Rx PDSCH requirements have some agreements in WF [1]. In this contribution, we share our simulation results on below agreements of FR1 TDD PDSCH requirements. Furthermore, according the objectives in [2], we provide our views and simulation results on FR1 FDD and CA related requirements. 
	PDSCH requirements
Issue 2-1: Propagation conditions and antenna correlation for Rank 2 test
· TDLC300-100 ULA Medium B
Issue 2-2: MCS for Rank 2 test
· Agree [MCS 20] (Table 2) for this meeting, if any issues are figured out for next meeting, MCS 19 (Table 1) will be selected 
Issue 2-3: MCS for Rank 4 test
· Agree [MCS 26] (Table 1) for this meeting, if any issues are figured out for next meeting, MCS 17 (Table 1) will be selected
Issue 2-4: MCS configuration for Rank 8 test
·  MCS 17


2.  Discussion and simulation results
2.1 TDD test assumptions and simulation results
According the WF [1], the test cases for FR1 TDD 8Rx PDSCH could be summarized as below:
Test 1-1, for Rank 2, 2x8, TDLC300-100, ULA Medium B, MCS19 (Table 1)
Test 1-2, for Rank 2, 2x8, TDLC300-100, ULA Medium B, MCS20 (Table 2)
Test 2-1, for Rank 4, 4x8, TDLA30-10, ULA Low, MCS17 (Table 1)
Test 2-2, for Rank 4, 4x8, TDLA30-10, ULA Low, MCS26 (Table 1)
Test 3-1, for Rank 8, 8x8, TDLA30-10, ULA Low, MCS17 (Table 1)
Simulation results of above test cases could be summarized as table 2-1.
Table 2-1 SNR point of 70% maximum throughput for rank2, 4, 8 cases
	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
	TDLC300-100
	2x8, ULA Medium B
	70
	10.67

	1-2
	40 / 30
	256QAM, 0.67
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	20.09

	2-1
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	8.93

	2-2
	40 / 30
	64QAM, 0.86
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	20.3

	3-1
	40 / 30
	64QAM, 0.43
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	18.74



Considering the simulation results, for the MCS level of rank 2 and rank 4, we have below proposals.
Proposal 1: For FR1 TDD 8Rx PDSCH rank 2, use either MCS19 (Table 1) or MCS20 (Table 2) is acceptable.
Proposal 2: For FR1 TDD 8Rx PDSCH rank 4, use either MCS17 (Table 1) or MCS26 (Table 1) is acceptable.
2.2 FDD test assumptions and simulation results
For FR1 FDD 8Rx PDSCH, 15kHz/10MHz and number of HARQ process 4 is proposed in [3], simulation assumptions in Table 2-2 is as similar as FR1 TDD 8Rx PDSCH are used.
Table 2-2 simulation assumptions of FR1 FDD 8Rx PDSCH
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	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 <= 4
2 for rank > 4

	
	DMRS ports indexes
	
	{1000,1001} for Rank2
{1000-1003} for Rank4
{1000-1007} for Rank8

	Codebook configuration 
	CodebookType
	
	typeI-SinglePanel for 4Tx and 8Tx

	
	CodebookMode
	
	1

	
	(CodebookConfig-N1,CodebookConfig-N2)
	
	(2,1) for 4Tx
(4,1) for 8Tx

	
	(CodebookConfig-O1,CodebookConfig-O2)
	
	(4,1)

	
	RI Restriction
	
	00000010 for rank 2 
00001000 for rank 4 
10000000 for rank 8 

	CSI-RS for tracking
	First OFDM symbol in the PRB used for CSI-RS
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	NZP CSI-RS for CSI acquisition
	Row index
	
	6 for 8 CSI-RS ports

	Number of HARQ Processes
	
	4

	Maximum HARQ transmissions
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



According the WF [1] and the email discussion after RAN4 #107 meeting, the test cases for FR1 FDD 8Rx PDSCH could be summarized as below:
Test 1-1, for Rank 2, 2x8, TDLC300-100, ULA Medium B, MCS19 (Table 1)
Test 1-2, for Rank 2, 2x8, TDLC300-100, ULA Medium B, MCS20 (Table 2)
Test 2-1, for Rank 4, 4x8, TDLA30-10, ULA Low, MCS17 (Table 1)
Test 2-2, for Rank 4, 4x8, TDLA30-10, ULA Low, MCS26 (Table 1)
Test 3-1, for Rank 8, 8x8, TDLA30-10, ULA Low, MCS17 (Table 1)
Simulation results of above test cases could be summarized as table 2-3.
Table 2-3 SNR point of 70% maximum throughput for rank2, 4, 8 cases
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	10 / 15
	64QAM, 0.51
	TDLC300-100
	2x8, ULA Medium B
	70
	9.63

	1-2
	10 / 15
	256QAM, 0.67
	TDLC300-100
	2x8, ULA Medium B
	70
	19.02

	2-1
	10 / 15
	64QAM, 0.43
	TDLA30-10
	4x8, ULA Low
	70
	8.92

	2-2
	10 / 15
	64QAM, 0.86
	TDLA30-10
	4x8, ULA Low
	70
	19.21

	3-1
	10 / 15
	64QAM, 0.43
	TDLA30-10
	8x8, ULA Low
	70
	18.35



Considering the simulation results, for the MCS level of FR1 FDD 8Rx PDSCH, we have below proposals.
Proposal 3: For FR1 FDD 8Rx PDSCH rank 2, use either MCS19 (Table 1) or MCS20 (Table 2) is acceptable.
Proposal 4: For FR1 FDD 8Rx PDSCH rank 4, use either MCS17 (Table 1) or MCS26 (Table 1) is acceptable.
Proposal 5: For FR1 FDD 8Rx PDSCH rank 8, use MCS17 (Table 1) is acceptable.
2.3 CA test assumptions
CA duplex mode for 8Rx CA test
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The objective in the revised WID [2] has updated the CA related descriptions as “Specify the UE RF requirements to support 8Rx for both single carrier and CA/DC. Example band combos and configurations need to be defined.”, and current discussion in main session [4] shows that no specific restrictions for 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC). Thus band combinations with FDD+FDD, TDD+TDD, FDD+TDD should be considered.
Observation 1: No specific restrictions for 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC).
Proposal 6: For duplex mode of 8Rx CA test, band combinations with FDD+FDD, TDD+TDD, FDD+TDD should be considered.
SCS and bandwidth for 8Rx CA test
In order to balance the simulation work load and ensure the test coverage, we propose to select one typical SCS and bandwidth separately for FDD and TDD.
Proposal 7: For SCS and bandwidth of 8Rx CA test, prefer to use 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately.
Antenna configuration and rank for 8Rx CA test
Considering current PDSCH requirements specification for both 2Rx and 4Rx CA focus on rank 2 for each band, we think it is reasonable to consider antenna configuration for 8Rx as 2x8.
Proposal 8: For antenna configuration and rank of 8Rx CA test, prefer to use 2x8 and rank 2 for each band.
Correlation matrix for 8Rx CA test
Proposal 9: For correlation matrix of 8Rx CA test, prefer to use ULA Medium B as same as single carrier test.
Propagation condition for 8Rx CA test
Proposal 10: For propagation condition of 8Rx CA test, prefer to use TDLC300-100 as same as single carrier test.
MCS level for 8Rx CA test
From single carrier simulation results, MCS19 (table 1) is suitable.
Proposal 11: For MCS level of 8Rx CA test, prefer to use MCS19 (Table 1).
Consider 8Rx CA test with power imbalance 
Proposal 12: For 8Rx CA test, do not consider CA with power imbalance.
Consider 8Rx CA test for CQI tests
Due to current CA tests include both 2Rx and 4Rx CQI tests with AWGN propagation channel, we prefer to include CQI test for 8Rx CA test.
Proposal 13: For 8Rx CA test, prefer to include CQI test with AWGN propagation channel.
2 Conclusion
In this contribution, we provide analysis and views on 8Rx UE demodulation requirements for remaining open issues. The proposals could be summarized as:
Proposal 1: For FR1 TDD 8Rx PDSCH rank 2, use either MCS19 (Table 1) or MCS20 (Table 2) is acceptable.
Proposal 2: For FR1 TDD 8Rx PDSCH rank 4, use either MCS17 (Table 1) or MCS26 (Table 1) is acceptable.
Proposal 3: For FR1 FDD 8Rx PDSCH rank 2, use either MCS19 (Table 1) or MCS20 (Table 2) is acceptable.
Proposal 4: For FR1 FDD 8Rx PDSCH rank 4, use either MCS17 (Table 1) or MCS26 (Table 1) is acceptable.
Proposal 5: For FR1 FDD 8Rx PDSCH rank 8, use MCS17 (Table 1) is acceptable.
Observation 1: No specific restrictions for 8Rx in all existing band combinations including intra/inter band CA and DC (including EN-DC).
Proposal 6: For duplex mode of 8Rx CA test, band combinations with FDD+FDD, TDD+TDD, FDD+TDD should be considered.
Proposal 7: For SCS and bandwidth of 8Rx CA test, prefer to use 15kHz/10MHz for FDD and 30kHz/40MHz for TDD separately.
Proposal 8: For antenna configuration and rank of 8Rx CA test, prefer to use 2x8 and rank 2 for each band.
Proposal 9: For correlation matrix of 8Rx CA test, prefer to use ULA Medium B as same as single carrier test.
Proposal 10: For propagation condition of 8Rx CA test, prefer to use TDLC300-100 as same as single carrier test.
Proposal 11: For MCS level of 8Rx CA test, prefer to use MCS19 (Table 1).
Proposal 12: For 8Rx CA test, do not consider CA with power imbalance.
Proposal 13: For 8Rx CA test, prefer to include CQI test with AWGN propagation channel.
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