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1   Background
In RAN4#86 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

Reserved
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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
· New DMRS entries 

· 16QAM, EVA5, 4-layer, FRC test case number TBD
According to the agreed work plan [2], we provide simulation results for DMRS overhead reduction based on the agreed test cases in this contribution.

2   Discussion
2.1   DMRS overhead reduction
By adding new DMRS entries 12 and 13, DMRS overhead can be reduced. For test parameters for DMRS overhead reduction, we reuse existing Test x on TS 36.101. FRC test case number is TBD.
	Test number
	TM
	Bandwidth and MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	UE Category

	1
	TM4 dual-layer
	10 MHz

16QAM
	EVA5
	4x4 Low
	≥5


2.2   Simulation results
{to be added}
3   Conclusion
In this contribution, we provided the simulation results for the test cases of reduced DMRS.
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5   Annex
DMRS overhead reduction

	Agreement:

· Define a new DMRS table or introduce new entries in existing DMRS table

· DCI payload size is the same as legacy

· Additional DMRS overhead reduction scheme for rank 3/4 transmission is FFS


	Agreements:
· New entries in DMRS table to support DMRS density reduction

· At least including the following entries in DMRS table at least for two enabled CWs.

· 3 layers, ports 7,8,11 (OCC=4)

· 4 layers, ports 7,8,11,13 (OCC=4)

· FFS: also for one enabled CW case

· This applied to both TM9 and 10

· FFS: new DMRS table or modification based on legacy table

· FFS: introducing n_scid for MU-MIMO

· FFS: Additional DMRS overhead reduction scheme for rank 3/4 transmission 


	Agreements:
· Introduce new entries, i.e., 3/4-layer(port 7, 8 and 11 for 3 layers, port 7,8,11 and 13 for 4 layers) OCC=4 for two enable CWs, to existing 4-bit DMRS table

· FFS: Support OCC4 for rank 3 and 4 in one enabled CW case


	Agreements:
· When the OCC4 is used for rank 3 and 4 transmission, nSCID is fixed to zero
· The OCC4 for rank 3 and 4 is not supported for one enabled CW case
· No additional DMRS overhead reduction scheme for rank 3/4 transmission will be specified in R15
· Note: Applicable to PDSCH with C-RNTI

One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled
Value
Message
Value
Message
0
 1 layer, port 7, nSCID=0 (OCC=2)

0
2 layer, port 7-8, nSCID=0 (OCC=2)

1
1 layer, port 7, nSCID=1 (OCC=2)

1
2 layer, port 7-8, nSCID=1 (OCC=2)

2
1 layer, port 8, nSCID=0 (OCC=2)

2
2 layer, port 7-8, nSCID=0 (OCC=4)

3
1 layer, port 8, nSCID=1 (OCC=2)

3
2 layer, port 7-8, nSCID=1 (OCC=4)

4
 1 layer, port 7, nSCID=0 (OCC=4)

4
 2 layer, port 11,13, nSCID=0 (OCC=4)

5
1 layer, port 7, nSCID=1 (OCC=4)

5
2 layer, port 11,13, nSCID=1 (OCC=4)

6
1 layer, port 8, nSCID=0 (OCC=4)

6
3 layer, port 7-9
7
1 layer, port 8, nSCID=1 (OCC=4)

7
4 layer, port 7-10
8
1 layer, port 11, nSCID=0 (OCC=4)

8
5 layer, port 7-11
9
1 layer, port 11, nSCID=1 (OCC=4)

9
6 layer, port 7-12
10
1 layer, port 13, nSCID=0 (OCC=4)

10
7 layers, ports 7-13
11
1 layer, port 13, nSCID=1 (OCC=4)

11
8 layers, ports 7-14
12
2 layers, ports 7-8
12
3 layers, ports 7, 8,11 (OCC=4)

13
3 layers, ports 7-9
13
4 layers, ports 7, 8,11,13 (OCC=4)

14
4 layers, ports 7-10
14
Reserved
15
Reserved
15
Reserved



