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1.  Introduction
The work item “Elevation Beamforming/Full-Dimension (FD) MIMO for LTE” was approved at RAN Plenary #68 [1]. In last RAN1 meeting, regarding the DM-RS enhancements, the Working Assumption of OCC=4 and 12REs and the following table were confirmed:
	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] 


In addition, it was agreed that 
· A new table will be adopted, configurable by RRC, for the signaling of the DMRS configuration

· FFS until RAN1#83 whether 3 or 4 bits are used, and details. 

In this contribution, we give our views on the transmission mode and remaining issue of DCI signaling for EB/FD-MIMO.
2. Discussion on transmission mode
UE-specific horizontal/elevation beamforming can exploit more flexibility via higher order MU-MIMO in both the azimuth dimension and the elevation dimension. In Rel-12, maximum 4 layers can be supported in TM9 and TM10. According to the agreement achieved in previous meetings, up to 8 layers MU-MIMO can be supported for EB/FD-MIMO in Rel-13. There could be three options to introduce the feature of higher order MU-MIMO.

· Option 1: introduce one TM
In this option, a single TM (e.g. TM11) is introduced to support EB/FD-MIMO [2]. With the increase of orthogonal DMRS ports in MU-MIMO, a new DCI format based on DCI format 2D is necessary to support dynamic switching between SU-MIMO up to 8 layers and MU-MIMO of maximum 4 orthogonal ports. This is beneficial for the eNB to achieve flexible rank adaptation and dynamic SU/MU-MIMO switching in a seamless manner.
· Option 2: introduce two TMs
Since both non-precoded CSI-RS based scheme and beamformed CSI-RS based scheme can be supported, it is proposed to include different component feature in different TM [3]. Thus, two separate TMs (e.g. TM11, TM12) can be introduced to support non-precoded CSI-RS based scheme and beamformed CSI-RS based scheme respectively.
· Option 3: use legacy TM

Besides the introduction of new TM, it is also possible to include partial features of EB/FD-MIMO without introducing new TM [4][5]. For example, EB/FD-MIMO is used with TM 9 and TM10 by separate configuration of component features and parameters using semi-static higher layer signaling.  

Compared with option 1, option 2 is more complex and has more specification impact, while the performance of EB/FD-MIMO is constrained due to lack of signaling support in option 3. Based on the above discussion, we have the following proposal:
Proposal 1: Introduce one TM to support EB/FD-MIMO in Rel-13.
3. Discussion on DCI signaling
DCI signaling is necessary to indicate the DMRS configuration to support high order MU-MIMO. In last meeting, it was agreed, that a new table will be adopted, configurable by RRC, for the signaling of the DMRS configuration and one field with 3 or 4 bits of the DCI are used for such indication. The detailed design of the table with 3 bits were discussed in [6] - [9]. With 3 bits indication, it is unavoidable to replace or remove some of the current port/scrambling ID values in the existing table, which the flexibility will be degraded. As discussed in the above section, a new TM is needed. For the newly introduced TM, a new DCI format is necessary to high order MU-MIMO. In order to support dynamic switching between SU-MIMO up to 8 layers and MU-MIMO of maximum 4 orthogonal ports, a new DCI format with 4 bits for the signaling of the DMRS configuration is necessary. The table of detailed signaling can be as follows.
	Table I Signaling for high order MU-MIMO
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, ports 7-8, nSCID=0, OCC=2

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

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

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

	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 7-9, OCC=2

	7 
	1 layer, port 8, nSCID=1, OCC=4
	7 
	4 layers, ports 7-10, OCC=2

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

	9 
	1 layer, port 11, nSCID=1, OCC=4
	9 
	6 layers, ports 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 7-9, OCC=2
	13 
	Reserved 

	14 
	4 layers, ports 7-10, OCC=2
	14 
	Reserved 

	15 
	Reserved 
	15 
	Reserved 


Proposal 2: A new DCI format with 4 bits for the signaling of the DMRS configuration is adopted for EB/FD-MIMO in Rel-13.
4. Conclusions
In this contribution, present our views on transmission mode and DCI signaling to support high order MIMO. We have following proposals.
Proposal 1: Introduce one TM to support EB/FD-MIMO in Rel-13.
Proposal 2: A new DCI format with 4 bits for the signaling of the DMRS configuration is adopted for EB/FD-MIMO in Rel-13.
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