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1 Introduction
In FD-MIMO, the agreements on additional DMRS ports are achieved as follows [1]: 
· 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] 


· 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 document, we share our views on signaling details for additional DMRS ports.

2 Signaling details for additional DMRS ports 
In current specification, 3bits signalling is included in DCI to indicate antenna port(s), scrambling identity and number of layers. For additional DMRS ports, new signalling indication modification is needed. For this issue, 3bits or 4bits new table is provided in the last RAN1 meeting. 
Alt 1:3 bits new table is used. 

For this alternative, the same DCI payload size is remained and no additional overhead is introduced. However, to save states in table, some codepoints are deleted.  There are some different design methods. For example, Alt 1-1~Alt 1~3 are listed as follows.
Alt 1-1: nSCID is fixed, as shown in Table 1.
Alt 1-2: DMRS ports are fixed, as shown in Table 2.
Alt 1-3: the maximum layer number is restricted, as shown in Table3.
…….
For Alt1-1, nSCID is configured by RRC signalling. This restricts scheduling flexibility, which can impact on MU operation of the paired UEs. MU pair probability can be reduced further. For some scenarios channel estimation performance with OCC-2 is better than OCC-4. Thus legacy OCC-2 ports should be retained.    
For Alt 1-2, DMRS ports are configured by RRC signalling. The similar impact also can be observed. 
For Alt 1-3, the maximum number of transmission layer is restricted to 4 for SU transmission. Moreover, some retransmissions also are impacted. 
In brief, we suggest current port 7 and 8 with OCC-2 transmission, multiple layers SU transmission and the corresponding retransmission should be remained. Thus, 3bits table is not sufficient.

Table 1: nSCID is fixed.
	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


Table 2: DMRS ports are fixed
	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 or 11, nSCID=0
	0
	2 layers, ports 7-8 or 11/13, nSCID=0

	1
	1 layer, port 7 or 11, nSCID=1
	1
	2 layers, ports 7-8 or 11/13, nSCID=1

	2
	1 layer, port 8 or 13, nSCID=0
	2
	3 layers, ports 7-9

	3
	1 layer, port 8 or 13, nSCID=1
	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


Table 3: the number of maximum transmission layer is restricted
	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 11,13, nSCID=0

	3
	1 layer, port 8, nSCID=1
	3
	2 layers, ports 11,13, nSCID=1

	4
	1 layer, port 11, nSCID=0 
	4
	3 layers, ports 7-9

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

	6
	1 layer, port 13, nSCID=0 
	6
	3 layers, ports 7,8,11

	7
	2 layer, ports 7-8 
	7
	4 layers, ports 7,8,11,13


Alt2: 4bits new table is added, as shown in Table 4. 
This alternative can provide full flexibility to support 8 layer MU and SU transmissions and flexible DMRS ports configuration. Although one additional bit is introduced, we think this is not serious problem. 
Proposal: 4 bits table is suggested.
	Table 4: 4bit table for Antenna port(s), scrambling identity and number of layers indication
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 (OCC=4)
	4 
	2 layers, ports 11,13, nSCID=0 (OCC=4) 

	5 
	1 layer, port 7, nSCID=1 (OCC=4)
	5 
	2 layers, ports 11,13, nSCID=1 (OCC=4) 

	6 
	1 layer, port 8, nSCID=0 (OCC=4)
	6 
	3 layers, ports 7,8,11, nSCID=0 (OCC=4) 

	7 
	1 layer, port 8, nSCID=1 (OCC=4)
	7 
	3 layers, ports 7,8,11, nSCID=1 (OCC=4) 

	8 
	1 layer, port 11, nSCID=0 (OCC=4)
	8 
	3 layers, ports 7-9 

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

	10 
	1 layer, port 13, nSCID=0 (OCC=4)
	10 
	5 layers, ports 7-11 

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


3 Conclusions

In this document, we discussed signaling details for additional DMRS ports. We suggest:

Proposal: 4 bits table is suggested. 
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