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1 Introduction
In RAN 4 #105 meeting, 8Rx UE demodulation and CSI requirements were discussed and a WF was agreed[1]. In this paper, we will provide our views on some issues and some simulation results on 8 Rx PDSCH for FR1.
2 Discussion
2.1 PDSCH requirements
	[bookmark: OLE_LINK66][bookmark: OLE_LINK23]Correlation matrix
Agreement
· Option 1: Only ULA low
· Option 2:ULA Low and ULA medium
· Option 3:ULA Low and ULA medium B


In terms of WID [2], it was clearly specified the CPE/FWA/vehicle / industrial devices for 8 Rx. Considering the size and implementation for those equipment, low correlation can be satisfied to a certain extent. Therefore, we can consider low correlation for NR 8 Rx.
Proposal 1: To define ULA low correlation for 8 Rx.
	MCS
Agreement
· Option 1: 13
· Option 2: 4,13 and 17 
· Option 3: 13 for low rank; 19 for high rank 
· Option 4: MCS related to 64QAM


According to our simulation results, we think MCS 13 is a good choice.
Proposal 2: To define MCS 13 for 8 Rx PDSCH .
	Different MCS configuration
Agreement
· For cases with rank>4, FFS config different or same MCS for two codewords.


[bookmark: OLE_LINK38]From what we understanding, different MCS correspond to different CQI. For two codewords case, different MCS should be selected in accordance with CQI values. In our evaluation, CQI feedback is not involved. There is no motivation for different MCS to be used by different codewords. Consequently, we tend to use the same MCS for two codewords.
Proposal 3: To use the same MCS for two codewords.
	Whether to define dedicated test cases for vehicle devices
Agreement
· Option 1: Yes, define 8 Rx requirements with two layers, low MCS, channel model with substantial Doppler spread for vehicular use case. 
· Option 2: No


In terms of WID [2], it was clearly specified vehicle scenario should be included in 8 Rx. 10Hz Doppler spread is not enough to satisfy vehicle use case. Therefore, larger Doppler spread should be considered in 8 Rx requirements. 

Proposal 4: To consider TDLC-30-100 Low channel model for vehicle use case.

2.2 CSI requirements 
	Whether define PMI requirements for 8RX
Agreement
· FFS whether to define PMI requirements

Whether to define RI requirements
Agreement
· FFS whether to define RI requirements



Proposal 5. Follow LTE conclusions, not define PMI requirements and RI requirements for NR 8 Rx.

2.3 Simulation results 
In this section, we present the simulation results in terms of the normalized PDSCH throughput as function of the signal to noise ratio (SNR). We depict the SNR value corresponding to 70% of the peak throughput. All figures have been provided in the Appendix. 







Table 2-1. Summary of PDSCH 8Rx simulation results
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)/
(RB)
	Modulation format and code rate
	
TDD
UL/DL
Pattern
	Rank
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-1
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	2
	TDLC30-100
	2x8, ULA Low
	70
	3.0

	1-2
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	2
	TDLA30-10
	2x8, ULA Low
	70
	2.8

	1-3
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	4
	TDLA30-10
	4x8, ULA Low
	70
	7.1

	1-4
	40 / 30
(106)
	16QAM, 0.48
	FR1.30-1
	8
	TDLA30-10
	8x8, ULA Low
	70
	14.4




3 Conclusion
In this contribution, we give some discussions on NR 8Rx demodulation. The conclusions are:
Proposal 1: To define ULA low correlation for 8 Rx.
Proposal 2: To define MCS 13 for 8 Rx PDSCH .
Proposal 3: To use the same MCS for two codewords.
Proposal 4: To consider TDLC-30-100 low channel model for vehicle use case.
Proposal 5. Follow LTE conclusions, not define PMI requirements and RI requirements for NR 8 Rx.
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5 Appendix
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(1) Rank 2, TDLC-30-100
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(2) Rank 2, TDLA-30-10


Figure 1. 8 Rx PDSCH simulation results for Rank 2.
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(3) Rank 4, TDLA-30-10
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(4) Rank 8, TDLA-30-10


Figure 2. 8 Rx PDSCH simulation results for Rank 4 and Rank 8.
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