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1   Background
In RAN4#86bis, performance requirements for 8Rx were discussed. Way forward [1] for demodulation requirements and way forward [2] for CSI requirements were approved. For 8Rx rank lower than 4 test cases, detailed agreements are:
· FFS
· Whether to introduce rank 5~8 demodulation performance tests
In this contribution, we give detailed simulation assumption and simulation results for these two tests.
2   Discussion
For the rank higher than 4, since there is no requirements and higher rank can achieved significant performance gains, it is important to define test cases high rank.

According to Figure B-3 in Annex B of [3], it was observed by some companies that the throughput performance of rank=8 degrades when there is an increase from 0 to 10-6 in antenna correlation level (e.g. β value). Actually, we want to point out that very high MCS level is used in that simulation (MCS17). As we know, high MCSs are sensitive to all of impairments not only antenna correlations and not the typical scenarios in real implementation. If one UE is configured to use high MCS, this UE are assumed with good implementation and channel conditions.
So we evaluate 8 layer case with MCS8, which is more commonly used in RAN4 demodulation requirements. Detailed results are given in Figure 1. We can observe that even if the antenna correlation is not low for 8-layer transmissions, the throughput can still improve with increased SNR level.
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Figure 1: Demodulation performance for 8 layer case with MCS 8
We also evaluate 6 layer case with MCS 8 as given in Figure 2, which shows that even the antenna correlation for UE is medium correlation B, it can still obtain high throughput if SNR is good enough.
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Figure 2: Demodulation performance for 6 layer case with MCS 8
Another thing is that it’s beneficial to discuss the real UE antenna correlation, however, when we define RAN4 demodulation test cases, we don’t need to restrict ourselves and the test purpose should be remembered. For demodulation tests, we should focus on the UE demodulation capability. Actually in current RAN4 demodulation tests, low antenna correlations are widely used. Especially, for the 4 layer test, low antenna correlation is also used as shown in Tables below.
TS 36.101 Table 8.10.1.1.8-1: Test parameters for Closed Loop spatial multiplexing, 4 Layers spatial multiplexing with 4 Tx ports and 4 Rx ports

	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-6 (Note 1)
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at antenna port
	dBm/15kHz
	-98

	Cell-specific reference signals
	
	Antenna Ports 0,1,2,3

	PDSCH transmission mode
	
	4

	PDSCH rank
	
	4

	Precoding granularity
	PRB
	50

	PMI delay
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	0xFFFF000000000000

	Note 1:
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TS 36.101 Table 8.10.1.1.8-2: Minimum performance for Closed Loop spatial multiplexing, 4 Layers spatial multiplexing with 4 Tx ports and 4 Rx ports
	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz

16QAM 1/2
	R.74 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	14.9
	≥5


In conclusion, rank>4 test cases should be introduced and low antenna correlation can be assumed in the test configurations, where test equipment will take care of that in real testing.
Proposal 1: Define performance requirements for rank=5/6/7/8 for 8Rx.
As for the detailed MCS selection for different ranks, we are open and encourage companies have further discussions. Here are some initial proposals.
For lower ranks like rank 5 and rank 6, we can consider to reuse some well-studied cases in the SI phase and use higher MCS. For high ranks like rank 7 and rank 8, we can investigate lower MCS for performance requirements.
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Figure 1: Rank 5 and rank 6 throughput performance 
Proposal 2: Consider to use MCS 22 are rank 5 case and MCS 21 for rank 6 case. FFS rank 7 and rank 8 test cases.
3   Conclusion
In this contribution, we give detailed simulation assumption and simulation results for 8Rx rank higher than 4 test cases. Proposals are captured below:
Proposal 1: Define performance requirements for rank=5/6/7/8 for 8Rx.

Proposal 2: Consider to use MCS 22 are rank 5 case and MCS 21 for rank 6 case. FFS rank 7 and rank 8 test cases.
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