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1. Introduction
In last RAN4 #106bis-e 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 below open issues of FR1 PDSCH requirements.
	Issue 2-3: Propagation conditions for Rank 2 test
· Option 1: TDLC300-100 ULA Medium B and TDLA30-10 ULA Medium B
· Option 2: Only TDLC300-100 ULA Medium B
Issue 2-4: MCS and antenna correlation for Rank 2 test
· Proposals for TDLC300-100 ULA Medium B
· Option 1: MCS 2, 7 (Table 2)
· Option 2: MCS 19 (Table 1) 
· Proposals for TDLA30-10 ULA Medium B (if agreed)
· Option 1: MCS 13, 26 (Table 2)
· Option 2: MCS 19 (Table 1)
Issue 2-5: MCS for Rank 4 test
· Option 1: MCS 13 and MCS26 (Table 1)
· Option 2: Only MCS17 (Table 1)
Issue 2-7: Single MCS configuration for Rank 8 test
· Option 1:MCS13
· Option 2: MCS17


2 Discussion
Propagation conditions for Rank 2 test
As specified by the objective in [2] as following
	[bookmark: OLE_LINK22]The objectives of performance part for Rel-18 RF FR1 requirement focus evolution include:
· Enable 4Tx on a single carrier for CPE/FWA/vehicle/industrial devices
· Specify the BS demodulation performance requirements to support UL 4-layer MIMO UE operation
·   Enable 8Rx for CPE/FWA/vehicle/industrial devices
· Specify RLM test cases to support 8Rx
· Investigate if the existing 4Rx RLM test can be reused or the new test will be specified
· Specify UE demodulation performance and CSI requirements with up to 8 layers to support 8Rx
· Investigate and, if necessary, specify the requirements with up to 8 DL MIMO layers
· Specify the SDR requirements with 8 MIMO layers
· Specify release independence requirements in TS 38.307 if needed.


Due to the support requirement of vehicle devices, companies propose to introduce TDLC300-100 propagation condition. But TDLA propagation condition is still needed for other devices, thus we prefer to introduce two test cases for rank 2.
Proposal 1: Introduce two test cases for rank 2, TDLC300-100 ULA Medium B and TDLA30-10 ULA Medium B.
MCS and antenna correlation for Rank 2 test 
According to the simulation results in [3], considering 8Rx is supported, which means high SNR could be easily reached,  and current rank 2 test cases for 4Rx requirements is also based on MCS19 (Table 1). Therefore, we propose to use MCS19 (Table 1) for Rank 2 test.
Proposal 2: Use MCS19 (Table 1) for TDLC300-100 ULA Medium B and TDLA30-10 ULA Medium Rank 2 tests.
MCS for Rank 4 test
According to the simulation results in [3], the SNR point @70% maximum throughput of MCS17 (Table 1) is more suitable than that of MCS13 (Table 1).
Proposal 3: option 2, use MCS17 (Table 1) for Rank 4 test.
Single MCS configuration for Rank 8 test
According to the simulation results in [3], the SNR point @70% maximum throughput of MCS17 (Table 1) seems too high to reach, thus we prefer to use MCS13 (Table 1) for rank 8 test.
Proposal 4: option 1, use MCS13 (Table 1) for Rank 8 test.
3 Simulation results
Simulation assumptions and configuration details could refer [3] in RAN4 #106bis-e meeting. Here we list our simulation results in general.
Table 3-1 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
	TDLA30-10
	2x8, ULA Low
	70
	5.97

	1-2
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Low
	70
	6.60

	1-3
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	6.58

	1-4
	40 / 30
	16QAM, 0.64
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	7.25

	1-5
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLA30-10
	2x8, ULA Medium B
	70
	8.37

	1-6
	40 / 30
	64QAM, 0.51
	FR1.30-1
	TDLC300-100
	2x8, ULA Medium B
	70
	9.42

	2-1
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x8, ULA Low
	70
	5.12

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

	3-1
	40 / 30
	QPSK, 0.30
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	0.91

	3-2
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	8x8, ULA Low
	70
	12.73

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



According to the simulation results in [3], considering the impairment margin, we propose to introduce PDSCH performance requirements for 8Rx.
 Proposal 5: 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 Medium B
	70
	10.37

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

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

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



4 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: Introduce two test cases for rank 2, TDLC300-100 ULA Medium B and TDLA30-10 ULA Medium B. 
Proposal 2: Use MCS19 (Table 1) for TDLC300-100 ULA Medium B and TDLA30-10 ULA Medium Rank 2 tests.
Proposal 3: option 2, use MCS17 (Table 1) for Rank 4 test.
Proposal 4: option 1, use MCS13 (Table 1) for Rank 8 test.
Proposal 5: 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 Medium B
	70
	10.37

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

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

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