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1 Introduction
In RAN#89 meeting the following agreement on DM-RS overhead reduction using OCC-4 is achieved [1]. 
	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 


In this contribution, which is resubmission of R1-1712496, we provide our views on the FFS aspects of DM-RS overhead reduction schemes.
2 Overhead reduction using OCC-4

In [2] contribution limited performance gains (< 6%) due to OCC-4 enhancements of WI was observed. It is, therefore, desirable to minimize the specification change due to support of OCC-4. In particular several FFS issue related to OCC-4m such support of OCC-4 for s ingle CW during HARQ re-transmission and support of OCC-4 with n_SCID = 1 for MU-MIMO, doesn’t seems necessarily for Rel-15. Considering the above observation, the following proposal can be made: 
Proposal: 

· Limit use of OCC-4 to 3 and 4 MIMO layers only with only two CWs enabled
3 Overhead reduction using PDSCH transmission w/o DM-RS
Due to specifics of the FWA deployment scenario considered in WI, the channel for the UE is not expected to change very frequent in time domain that can be exploited by the network for DM-RS overhead reduction. In particular PDSCH can be scheduled without DM-RS on some of the consecutive subframes to reduce overhead from the RS. In this approach the presence / absence of DM-RS REs can be indicated using DM-RS antenna port indication table, where one of the entry can be assigned for PDSCH transmission without DM-RS. Upon reception of such indication, UE should assume the same number of DM-RS antenna ports as in the previous transmission subframe. The example of the antenna port indication table supporting DM-RS less transmission is shown in Table 1, where the new entry indicating DM-RS less transmission is highlighted.

Table 3: Antenna port(s), scrambling identity and number of layers indication 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 (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
	DM-RS-less transmission

	13
	3 layers, ports 7-9
	13
	Reserved

	14
	4 layers, ports 7-10
	14
	Reserved

	15
	DM-RS-less transmission
	15
	Reserved


To facilitate channel estimation at the UE for PDSCH without DM-RS, UE upon reception of DCI containing corresponding field, should assume the same set of PRBs and precoding as in the associated PDSCH transmission with DM-RS occurred in the previous subframe.
Proposal: 

· Support PDSCH transmission without DM-RS as additional DM-RS overhead reduction scheme 
Summary
In this contribution we provide our views on the remaining issues of DM-RS overhead reduction schemes. The following proposals were made:
· Limit use of OCC-4 to 3 and 4 MIMO layers only with only two CWs enabled
· Support PDSCH transmission without DM-RS as alternative DM-RS overhead reduction scheme 
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