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1 Introduction

In RAN4#74bis, demodulation feature for 4Rx were discussed such as test coverage, supporting layer, receivers, etc. Based on these discussion points, this contribution provide our views on 4Rx demodulation performance requirement 
.
2 Discussion
Using the 4Rx APs, demodulation performance would be increased comparing with existing 2Rx APs case. For RAN4 minimum performance requirement of 4Rx APS, following combinations could be considered for all transmission modes:

	# of Tx
	# of Rx
	# of layer

	1
	4
	1

	2
	4
	1

	2
	4
	2

	4
	4
	1

	4
	4
	2

	4
	4
	3

	4
	4
	4


For supporting the number of layer in current specification, there is no useful scenario with 4 layers for CRS based transmission mode considering UE categories, and due to reference signal overhead, CRS based transmission for 4 Tx might have less benefit in comparison DRMS based transmission mode for 4 Tx.
Therefore, 4Rx APs demodulation performance requirement, following test cases can be considered in Table 1, and special feature such as (F)eICIC, CoMP, CA, and NAICS can be excluded for demodulation requirement.
· Proposal 1: Table 1 for 4Rx APs demodulation performance requirement can be considered, and special feature such as (F)eICIC, CoMP, CA, and NAICS should be excluded for demodulation performance requirement

Table 1 Proposed demodulation performance test cases
	Test
	Antenna config.
	Transmission mode
	# of layer
	Reference current spec.

	1
	1x4
	TM1
	1
	8.2.1.1.1

	2
	2X4
	TM2
	1
	8.2.1.2.1

	3
	2X4
	TM3
	2
	8.2.1.3.1

	4
	2X4
	TM4
	1
	8.2.1.4.1

	5
	
	
	2
	8.2.1.4.2

	6
	4x4
	TM9
	1
	8.3.1.1

	7
	
	
	2
	8.3.1.2

	8
	
	
	3
	

	9
	
	
	4
	


Figure 1 shows throughput performance for TM3 case with MMSE(-IRC) receiver with EVA70 low correlation based on  8.2.1.3.1 in TS36.101. MMSE(-IRC) receiver with 4 Rx has enough performance gain in comparison with 2 Rx performance. Therefore, for 4 Rx APs WI, MMSE(-IRC) receiver should be considered as minimum performance requirement, and advanced receiver such as R-ML could be considered to verify performance for advanced feature likewise SU-MIMO WI. 
· Proposal 2: For minimum performance requirement for 4 Rx APs demodulation, MMSE(-IRC) receiver should be considered.
Figure 2 shows throughput performance for medium correlation environment. Current MIMO channel correlation matrix for ULA antenna configuration is defined in Ts 36.101 as follows:

	Low correlation
	Medium Correlation
	High Correlation

	(
	(
	(
	(
	(
	(

	0
	0
	0.3 
	0.9 
	0.9 
	0.9 


Considering 4Rx UE, medium channel correlation can be considered. As shown in Figure 2, since β value for medium correlation is high by 0.9, there is no performance improvement for 4 Rx comparing with 2Rx. If β value is modified by less than 0.9, throughput performance for 4 Rx has improvement in comparison with 2Rx. Therefore, β value of medium correlation for ULA antenna configuration should be redefined. For cross polarized antennas, implementation issue for UE side such as size of device might be introduced, so baseline MIMO channel correlation matrix can be considered by ULA.
· Proposal 3: β value of medium correlation for ULA antenna configuration should be redefined such as 0.5. 
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Figure 1 Throughput performance with low antenna correlation
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Figure 2 Throughput performance with medium antenna correlation
3 Conclusion 
In this contribution, we provide our views on 4 Rx APs demodulation performance and propose 
· Proposal 1: Table 1 for 4Rx APs demodulation performance requirement can be considered, and special feature such as (F)eICIC, CoMP, CA, and NAICS should be excluded for demodulation performance requirement

· Proposal 2: For minimum performance requirement for 4 Rx APs demodulation, MMSE(-IRC) receiver should be considered.
· Proposal 3: β value of medium correlation for ULA antenna configuration should be redefined such as 0.5. 
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