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Discussion and Decision
1 
Introduction
RAN plenary agreed a new WID [1] on high capacity stationary wireless link. According to the WID one of the RAN1 objectives is DM-RS overhead reduction using OCC4 for DL SU-MIMO rank 3/4 in TM9/10.
In the last meeting, it was agreed that additional DMRS overhead reduction scheme for rank 3/4 transmission is FFS. According to the work plan [3] RAN1 task for this meeting is to have further discussion on identified necessary enhancements to support DM-RS overhead reduction and more detailed design considerations. In this contribution, we discuss these issues.
2 
Discussion
In the last meeting, the following agreement was made:

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 

Introduction of OCC4 for rank 3/4 reduces DMRS overhead so that 12 more REs per resource block are available for data. If channel estimation can be done with the reduced DMRS pattern without degradation, the gain is about 11% or 0.5dB. This is shown e.g. in [2]. Typically, at least 1dB improvement should be achieved in order to consider the new feature feasible. However, in this case the objective in the WID is very clear and the maximum achievable gain has been known when the WID objective has been written. Because of this we think that RAN1 should focus on DM-RS overhead reduction using OCC4 for DL SU-MIMO rank 3/4 in TM9/10. The additional DMRS overhead reduction schemes are not mentioned in the WID and RAN1 should not consider them.
Proposal 1: Additional DMRS overhead reduction schemes for rank 3/4 transmission are not considered during this work item. 
The table 5.3.3.1.5C-2 from 36.212 shown below is the starting point if new entries are added to the existing table. This table should also be used as a starting point if it is agreed to specify a new DMRS table.
Table 5.3.3.1.5C-2: 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 (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
	Reserved

	13
	3 layers, ports 7-9
	13
	Reserved

	14
	4 layers, ports 7-10
	14
	Reserved

	15
	Reserved
	15
	Reserved


There are 4 unused (reserved) entries in the column that is used when two codewords are enabled and one unused entry in the single enabled codeword column. In order to support rank 3/4 with OCC4 at least entries (3 layer, port 7,8,11 (OCC4)) and (4 layer, port 7,8,11,13 (OCC4)) should be added to the table. In addition, in the single codeword column the entry (2 layers, ports 7-8 (OCC4)) would be needed. If only these changes were made to the table, new table would not be necessary and it would be possible to dynamically switch between OCC length 2 and 4 in case of rank 3/4. However, introduction of some more new entries to the table could be discussed. For example, scrambling identities nSCID=0 and nSCID=1 could be supported together with OCC rank 3/4. Also, in the single codeword column OCC4 could be added to the 3/4 layer entries as proposed in [4]. In this case, new table should be specified and higher layer configuration should be used to select the new table. It should be noted that enhancements in this WI are targeted to stationary scenario, so possibility to change OCC length dynamically is not so important.  
Proposal 2: RAN1 should discuss which new entries need to be added to the DMRS table. New table can be specified if several new entries are needed. 
3 
Conclusions

In this contribution, we have discussed issues related to DM-RS reduction. We have the following proposals:
Proposal 1: Additional DMRS overhead reduction schemes for rank 3/4 transmission are not considered during this work item.
Proposal 2: RAN1 should discuss which new entries need to be added to the DMRS table. New table can be specified if several new entries are needed.
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