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1      Introduction
The work item “Enhancements for high capacity stationary wireless link and introduction of 1024 QAM for LTE” was approved in RAN #75 [1]. The objectives of this WI include:
· Study the feasibility and performance benefit, and if justified, specify support for 1024QAM for DL channels [RAN1, RAN4]

· Document the study result of feasibility and benefit in a TR
· If normative work starts, introduce new MCS table, signalling and CQI feedback to support 1024QAM for PDSCH

· Specify DM-RS overhead reduction using OCC4 for DL SU-MIMO rank3/4 in TM9/10 [RAN1]

In last RAN1 meeting, regarding DM-RS overhead reduction using OCC4 for DL SU-MIMO rank3/4 in TM9/10, the followings were agreed:
· 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 
In this contribution, based on the agreements, we discuss the signaling design and DM-RS table for DMRS overhead reduction in this WI.
2      Discussion
In current LTE specification, DM-RS with 12 REs per PRB is defined for SU-MIMO rank 1/2 transmission in TM 9/10. Orthogonal Cover Code (OCC) with length-2 is adopted for DM-RS port 7/8. For SU-MIMO rank 3/4 transmission, additional 12 REs per PRB, i.e. totally 24 REs per PRB, are defined, as shown in Fig.1. Similarly, OCC with length-2 is adopted for DM-RS port 9/10. The DM-RS overhead is 6 REs per PRB per port.
[image: image1.emf]DM-RS

CRS

time

frequency


Fig.1 DM-RS for SU-MIMO rank 3/4 transmission

The targeting scenarios of this WI have the characteristics of wireless stationary links. These scenarios have much better channel conditions (e.g., more LoS and/or higher SNR), and no mobility or very low mobility or nomadic mobility. Under these channel conditions, the channel estimation can be improved. Especially, for SU-MIMO rank3/4 transmission in TM9/10, DM-RS overhead can be reduced using OCC with length-4, while channel estimation is not much degraded.
In Rel-13, four orthogonal DM-RS ports (OCC with length-4 and 12 REs) were defined as MU-MIMO enhancement. A new DM-RS table with antenna ports, scrambling identity and number of layers indication was introduced. The usage of the new DM-RS table is configured by higher layer signaling.
Regarding the signaling design for DM-RS overhead reduction in this WI, based on the agreements in last RAN1 meeting, there are potential two schemes, i.e. define a new DM-RS table or introduce new entries in existing DMRS table. It was also agreed that the DCI payload size should be the same as legacy DCI. Thus it is rational to define a new DM-RS table with new entries replacing the ones in the existing table defined in Rel-13, as shown in Table I. The usage of the new DM-RS table or legacy DM-RS table is configured by higher layer signaling. 

Table I. 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 layers, port 7-8, nSCID=0 (OCC=2)

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

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

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

	4
	 1 layer, port 7, nSCID=0 (OCC=4)
	4
	 2 layers, port 11,13, nSCID=0 (OCC=4)

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

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

	7
	1 layer, port 8, nSCID=1 (OCC=4)
	7
	4 layers, ports 7-8,11,13 (OCC=4)

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

	9
	1 layer, port 11, nSCID=1 (OCC=4)
	9
	6 layers, port 7-12 (OCC=4)

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

	11
	1 layer, port 13, nSCID=1 (OCC=4)
	11
	8 layers, ports 7-14 (OCC=4)

	12
	2 layers, ports 7-8 (OCC=2)
	12
	Reserved

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

	14
	4 layers, ports 7-8,11,13 (OCC=4)
	14
	Reserved

	15
	Reserved
	15
	Reserved


Proposal: Define a new DM-RS table and adopt Table I as signaling of the new DM-RS table.
3      Conclusion
In this contribution, we discuss the signalling design for DM-RS overhead reduction in this WI. Based on the discussion, we have following proposal:
Proposal: Define a new DM-RS table and adopt Table I as signaling of the new DM-RS table.
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