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1. Introduction

In this contribution, we discuss DMRS table for semi-OL MIMO in DCI 2C/2D and orphan RE issue when rank 1 transmission.

2. Discussions
OL-MIMO is mainly used when link adaptation is unstable due to high Doppler. Thus, we don’t see clear motivation to use OL-MIMO for high rank case. In addition, since there is not much evaluation results and study for high rank case in Rel-14 eFD MIMO WI, it seems premature to support it with additional spec imact.
 Therefore, we propose to confirm the working assumption below:
· Working assumption: Semi-open-loop is only specified for rank-1/2, unless there is quick consensus on an extension to rank 3/4 in RAN1#88. 

Proposal 1: DMRS based OL-MIMO is supported only for rank 1 and 2.
Unlike legacy DMRS based transmission, in this DMRS based OL MIMO scheme, DMRS port 7 and 8 are used regardless of transmission rank, and it always uses 2 layers. Therefore, only nSCID or OCC information need to be indicated through a DMRS field in DCI 2C/2D, for the purpose of MU-MIMO.

If two codewords are enabled, only rank 2 transmission is allowed so that OL MIMO scheme is co-phase cycling. When only single codeword is enabled, conventional DMRS table define its values depends on initial transmission and retransmission. However, in this DMRS based OL MIMO scheme, rank per codeword for initial transmission is always one so that there is no need to define an exclusive value only for retransmission. Accordingly, in case of single codeword transmission, OL MIMO scheme should be SFBC regardless of initial transmission and retransmission.
Proposal 2: Adopt Table 1 or 2 as a DMRS port indication table for semi-OL MIMO.

Proposal 3: Cophase cycling scheme is used if both codewords are enabled; SFBC is used if codeword 0 is enabled while codeword 1 is disabled.
Table 1: Antenna port(s), scrambling identity and number of layers indication
	Value
	Message

	0
	2 layers, ports 7-8, nSCID=0

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


Table 2: Antenna port(s), scrambling identity and number of layers indication
	Value
	Message

	0
	2 layers, ports 7-8, nSCID=0 (OCC=2)

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

	2
	2 layers, ports 11,13, nSCID=0 (OCC=4)

	3
	2 layers, ports 11,13, nSCID=1 (OCC=4)

	4
	2 layers, ports 7-8, nSCID=0 (OCC=4)

	5
	2 layers, ports 7-8, nSCID=1 (OCC=4)

	6
	Reserved

	7
	Reserved


In [1], the followings are listed as options to handle orphan RE issue:
· Orphan RE due to DMRS : down-select from 

· Option A:  1 orphan RE per allocated RB 

· Option B:  1 orphan RE in the last allocated RB (if number of allocated RB is odd)
· Option C: 1 orphan RE in the last allocated RB of every block of continuous RB allocation with an odd RB number
· Other options not precluded
Location of orphan RE:  corresponding to DMRS ports 9/10 of the last DMRS CDM group
According to current spec, to detect orphan RE, the number of available Res in a CSIRS OFDM symbol are counted in every RB. So, a straightforward solution is to adopt Option A. In Option B and C, if CSIRS is configured in DMRS OFDM symbol, orphan RE always exists at least one of scheduled RBs since the the number of DMRS REs in the last allocated RB is even but that in other RBs is odd. 
Proposal 4: Adopt Option A to address orphan RE issue for DMRS based SFBC.

Another issue is whether to conduct rate matchcing on Orphan RE or to use it with STBC. Since the two Res are located in consecutive OFDM symbols, we can consider STBC on the orphan Res instead of wasting resources.
3. Conclusion
In this contribution, we discuss DMRS table for semi-OL MIMO in DCI 2C/2D and orphan RE issue when rank 1 transmission. Based on the discussion we propose the followings: 

Proposal 1: DMRS based OL-MIMO is supported only for rank 1 and 2.
Proposal 2: Adopt Table 1 or 2 as a DMRS port indication table for semi-OL MIMO.

Proposal 3: Cophase cycling scheme is used if both codewords are enabled; SFBC is used if codeword 0 is enabled while codeword 1 is disabled.
Proposal 4: Adopt Option A to address orphan RE issue for DMRS based SFBC.
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