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1   Background
In RAN4#86Bis meeting, WF on demodulation and CSI requirements for high capacity stationary wireless link and 1024QAM [1] was agreed. Agreed test parameters for DMRS overhead reduction are shown below:
Table 1 DM-RS table for OCC4 DM-RS support for rank 3/4 SU-MIMO transmission
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1 layer, port 7, ngp=0 (OCC=2)
1 layer, port 7, nggp=1 (OCC=2)
1 layer, port 8, ngp=0 (OCC=2)
1 layer, port 8, ngep=1 (OCC=2)
1 layer, port 7, ngp=0 (OCC=4)
1 layer, port 7, nggp=1 (OCC=4)
1 layer, port 8, ngp=0 (OCC=4)
1 layer, port 8, ngep=1 (OCC=4)
1 layer, port 11, ngp=0 (OCC=4)
1 layer, port 11, ngp=1 (OCC=4)
1 layer, port 13, ngp=0 (OCC=4)
1 layer, port 13, ngp=1 (OCC=4)

2 layers, ports 7-8

3 layers, ports 7-9

4 layers, ports 7-10
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2 layer, port 7-8, ng¢p=0 (OCC=2)
2 layer, port 7-8, ngqp=1 (OCC=2)
2 layer, port 7-8, ng¢p=0 (OCC=4)
2 layer, port 7-8, ngcp=1 (OCC=4)
2 layer, port 11,13, ngp=0 (OCC=4)
2 layer, port 11,13, ngp=1 (OCC=4)
3 layer, port 7-9
4 layer, port 7-10
5 layer, port 7-11
6 layer, port 7-12
7 layers, ports 7-13
8 layers, ports 7-14
3 layers, ports 7, 8,11 (OCC=4)
4 layers, ports 7, 8,11,13 (OCC=4)
Reserved

Reserved




· DMRS overhead reduction
· DMRS ports 7, 8, 11, 13 with OCC=4 

· 16QAM, EPA5, 4-layer, FRC test case number TBD
In this contribution, we provide simulation results for DMRS overhead reduction based on the agreed test case.
2   Discussion

DMRS overhead can be reduced by introducing new DMRS entries 12 and 13. Here we use 4-layer with DMRS ports 7, 8, 11, 13 (OCC=4). we could reuse test parameters in the existing Table 8.10.1.1.9-2 in TS 36.101 (See Table 2) for the agreed DMRS overhead reduction case.
Table 2 Existing test case of Minimum performance for 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	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
	R.75 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	18.4
	≥5


The simulation results of demodulation performance with and without reduced DMRS are shown in Figure 1.
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Figure 1 Demodulation performance comparison between DMRS overhead reduction on & off
The 70% throughput SNR point of the test case with reduced DMRS falls by 1.58dB compared to the existing test case. Since there is no other test parameters changed other than the DMRS pattern and affected information bit payload, we propose to reuse the current table by adding an additional row with the test number [1a] and a new reference channel [R.75A FDD] shown in Table 3.

 Table 3 Proposed test case of Minimum performance for 4 Layer Spatial Multiplexing (User-Specific Reference Symbols)
	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
	R.75 FDD
	OP.1 FDD
	EPA5
	4x4 Low
	70
	18.4
	≥5

	1a
	10MHz

16QAM
	[R.75A FDD]
	OP.1 FDD
	EPA5
	4x4 Low
	70
	18.4-[1.58]
	≥5


Proposal1: Add a new requirement with 16QAM EPA5 4x4 Low 4-layer to verify reduced DMRS performance. 
The new requirement is given as test 1a in Table 3.

To reduce the test case number, the applicability rule needs to be defined. And for the UEs which support reduced DMRS, test 1 can be skipped.

Proposal2: To reduce the test case number, the applicability rule needs to be defined. And for the UEs which support reduced DMRS, test 1 can be skipped.
3   Conclusion 
In this contribution, we provide simulation results for DMRS overhead reduction based on the agreed test case comes from which is the following proposal.
Proposal1: Add a new requirement with 16QAM EPA5 4x4 Low 4-layer to verify reduced DMRS performance. 

Proposal2: To reduce the test case number, the applicability rule needs to be defined. And for the UEs which support reduced DMRS, test 1 can be skipped.
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