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Introduction
Last RAN1 meeting, the following conclusions about additional DM RS ports are agreed:
· Confirm the working assumption for OCC=4 and 12REs made in RAN1#82, and the following table
	Ports for MU transmission 
	OCC 

	Port 7 
	[1 1 1 1] 

	Port 8 
	[1 -1 1 -1] 

	Port 11 
	[1 1 -1 -1] 

	Port 13 
	[1 -1 -1 1] 


And Agree that a new table will be adopted, configurable by RRC, for the signalling of the DMRS configuration,FFS until RAN1#83 whether 3 or 4 bits are used, and details. 
In this contribution, we give our analysis and views on the DCI signalling of additional DM RS ports.
Discussion
For the signalling of DM RS configuration,if 3bits of DCI signalling remain unchanged, there are some methods to modify the table, such as by removing the SCID in the DCI or limit the maximum transmission layer numbers of Ues,etc. and another alternative is extend the DCI signalling to 4 bits. 
Alt1: Removing the SCID with 3 bit DCI signalling
If the table is modified by removing the SCID as shown in the following table, a maximum of 8 layers transmission for SU-MIMO is retained, but since the length of the cover codes is always 4, some channel estimation loss may occurred.
	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
	0
	2 layers, ports 7-8

	1
	1 layer, port 8
	1
	2 layers, ports 11,13

	2
	1 layer, port 11
	2
	3 layers, ports 7-9

	3
	1 layer, port 13
	3
	4 layers, ports 7-10

	4
	2 layers, ports 7-8
	4
	5 layers, ports 7-11

	5
	3 layers, ports 7-9
	5
	6 layers, ports 7-12

	6
	4 layers, ports 7-10
	6
	7 layers, ports 7-13

	7
	Reserved
	7
	8 layers, ports 7-14


Alt2: Remove the rank information with 3 bit DCI signalling
If the table is modified by removing the rank information, the transmission layer numbers of each Ues are limited, and the performance would be impacted.
Alt 3: Extend the DCI signalling to 4 bits
The most straight forward way is to introduce 1 more bit extending the table to support additional DM RS ports, as shown in the following table.
	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 
	0 
	2 layers, ports 7-8, nSCID=0 

	1 
	1 layer, port 7, nSCID=1 
	1 
	2 layers, ports 7-8, nSCID=1 

	2 
	1 layer, port 8, nSCID=0 
	2 
	2 layers, ports 7-8, nSCID=0 

	3 
	1 layer, port 8, nSCID=1 
	3 
	2 layers, ports 7-8, nSCID=1 

	4 
	1 layer, port 7, nSCID=0 
	4 
	2 layers, ports 11,13, nSCID=0 

	5 
	1 layer, port 7,  nSCID=1 
	5 
	2 layers, ports 11,13, nSCID=1 

	6 
	1 layer, port 8, nSCID=0 
	6 
	3 layers, ports 7,8,11, nSCID=0 

	7 
	1 layer, port 8, nSCID=1 
	7 
	3 layers, ports 7,8,11, nSCID=1 

	8 
	1 layer, port 11, nSCID=0 
	8 
	3 layers, ports 7-9 

	9 
	1 layer, port 11, nSCID=1 
	9 
	4 layers, ports 7-10 

	10 
	1 layer, port 13, nSCID=0 
	10 
	5 layers, ports 7-11 

	11 
	1 layer, port 13, nSCID=1 
	11 
	6 layers, ports 7-12 

	12 
	2 layers, ports 7-8 
	12 
	7 layers, ports 7-13 

	13 
	3 layers, ports 7-9 
	13 
	8 layers, ports 7-14 

	14 
	4 layers, ports 7-10 
	14 
	Reserved 

	15 
	Reserved 
	15 
	Reserved 


The best advantage of this alternative is to maximum the flexiblity of using legacy DM RS and new DM RS, since the DM RS enhancement is to increase the perfomrance of multiple user MIMO, this is a good way to acheive good performance with flexibility.
Proposal : 4 bit DCI signalling is introduced for additional DM RS ports.
Conclusion
In this contribution, we firstly give the analysis of 3 bit and 4 bit DCI signalling for additional DM RS ports, and the following proposals are given:
Proposal : 4 bit DCI signalling is introduced for additional DM RS ports.
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