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1. Introduction
In RAN4 #86bis meeting, the simulation assumptions for reduced DMRS performance study is agreed [1]. 
In this paper, we present the simulation result based on the agreed simulation assumption for the FDD PDSCH demodulation with rank-4 transmission scheme 9 with reduced DMRS.
2. Simulation Result
The simulation assumptions for reduced DMRS based on the agreement in RAN4 #86bis meeting [1] 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
Table 2. Simulation assumption for reduced DMRS test with rank-4 transmission scheme 9 with same number of information bits as defined in R.75 FDD 
	Test number
	Transmission mode
	Bandwidth and coding rate
	Allocated subframes per Radio Frame
	Allocated resource blocks
	Propagation condition
	Correlation matrix and antenna config.
	DMRS ports

	1
	TM9
	10 MHz

16QAM, 1/2
	9
	50

(Note 1)
	EPA5
	4x4 Low

 correlation
	7,8,11,13 with OCC=4

	2
	TM9
	10 MHz

16QAM, 1/2
	9
	50

(Note 1)
	EPA5
	4x4 Low

 correlation
	7-10 with OCC=2

	Note 1: 
 50 resource blocks are allocated in sub-frames 1,2,3,4,6,7,8,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.


Figure 1 shows the throughput performance of reduced DMRS test with test case 1 and test case 2.
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Figure 1. Throughput comparison with rank-1 closed loop spatial multiplexing with wideband PMI feedback with 4x2 EPA5 channel
Observation 1. For PDSCH with rank-4 transmission scheme 9, the 70% max throughput can be achieved at SNR of 13.2dB and 12.62dB with OCC2 and newly defined OCC4, respectively.
Observation 2. For PDSCH with rank-4 transmission scheme 9, newly defined OCC4 can achieve the better throughput performance compared to OCC2 under otherwise the same test configuration.

Proposal 1. Demodulation test for OCC4 is defined based on the same channel/TBS as existing OCC2 DMRS rank-4 test (defined in Section 8.10.1.1.9 in [2]).
Proposal 2. Applicability rule is defined such that a UE supporting OCC4 DMRS rank-4 does not need to be tested for the existing OCC2 DMRS rank-4 (defined in Section 8.10.1.1.9 in [2]).
3. Conclusions

In this paper, we presented the simulation result for rank-4 transmission scheme 9 with reduced DMRS PDSCH demodulation based on the simulation assumption agreed in the RAN4 #86bis meeting [1]. 
Observations made in this paper are summarized as follows:

Observation 1. For PDSCH with rank-4 transmission scheme 9, the 70% max throughput can be achieved at SNR of 13.2dB and 12.62dB with OCC2 and newly defined OCC4, respectively.

Observation 2. For PDSCH with rank-4 transmission scheme 9, newly defined OCC4 can achieve the better throughput performance compared to OCC2 under otherwise the same test configuration.

Proposal 1. Demodulation test for OCC4 is defined based on the same channel/TBS as existing OCC2 DMRS rank-4 test (defined in Section 8.10.1.1.9 in [2]).

Proposal 2. Applicability rule is defined such that a UE supporting OCC4 DMRS rank-4 does not need to be tested for the existing OCC2 DMRS rank-4 (defined in Section 8.10.1.1.9 in [2]).
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