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1. Introduction

3GPP has studied performance and feasibility of EB/FD-MIMO. EBF/FD-MIMO in [1], as a promising technology to provide significant performance gain compared to Rel 12, may support higher dimensional MU-MIMO, e.g. allow more than 4 UE pairing within a PRB for TDD and FDD. Therefore in this contribution, we will present our understanding of new transmission mode supporting EBF/FD MIMO transmission in Rel 13.  
2. Discussion of New Transmission Mode
Generally speaking whether a new transmission mode is needed is up to DMRS enhancement. As we discuss in our companion paper [2], two possible issues related to DMRS ports may require to change existing design of DCI formats and consequently lead to a new transmission mode.  
· If a new quasi co-location assumption is introduced to decouple Type A and B QCL between precoded CSI-RS and DMRS ports, we need to revise some UE default behaviours for channel measurement. Besides, depending on enhancements for precoded CSI-RS schemes which may or may not introduce a new definition of measurement resource, a certain type quasi co-location assumption may be introduced accordingly. PDSCH RE Mapping and Quasi-Co-Location Indicator is used in DCI format 2D with 2 bits. A new transmission mode is slightly preferred if a new QCL type is introduced for UE DMRS channel estimation. Of cause, it is too early to conclude the necessity of a new QCL type. 
· Another issue is related to an opening question of whether more orthogonal DMRS ports will be introduced to support higher order MU-MIMO, for example ports 7/8/11/13 with 2 scrambling sequences. In our understanding 4 or more orthogonal DMRS ports means that DCI format 2D needs to be modified since antenna ports, scrambling identity and number of layers are jointly coded to support dynamic SU/MU switching. 
As we discussed in [2], the main motivation of DMRS enhancement in 3D MIMO SI is to support SU/MU dynamic switching with more than 2 layers per UE which also motivates a new jointly coded table for SU/MU switching. AAS has opened a door of new implementation allowing more flexible mapping between reference ports and AAS TXRUs. Therefore a massive antenna array with 64 or more TXRUs can be utilized for LTE TDD and FDD in Rel 13. Then a high rank transmission can be more frequent with the combination of massive antenna array and 4/8 Rx in the future. Supporting MU transmission with more than 2 layers per UE needs to change the design of DCI format 2D more or less.  
In summary, if RAN1 has agreed that DMRS enhancements are needed, a new transmission mode is preferred in our understanding. If there is no DMRS enhancement, existing TM9 or TM10 should be sufficient to support single cell based MIMO transmission with Rel 13 CSI feedback enhancement and assistance information enhancement.  

Proposal: a new transmission mode is needed for EBF/FD-MIMO if and only if DMRS ports are enhanced for Rel 13 MU-MIMO. 
3. Conclusions

In this contribution we discuss potential specification impact related to new transmission mode. We have following proposals: 

Proposal: a new transmission mode is needed for EBF/FD-MIMO if and only if DMRS ports are enhanced for Rel 13 MU-MIMO. 
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Table 5.3.3.1.5C-1: 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
	0
	2 layers, ports 7-8, nSCID=0

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

	2
	1 layer, port 8, nSCID=0
	2
	3 layers, ports 7-9

	3
	1 layer, port 8, nSCID=1
	3
	4 layers, ports 7-10

	4
	2 layers, ports 7-8
	4
	5 layers, ports 7-11

	5
	3 layers, ports 7-9
	5
	6 layers, ports 7-12

	6
	4 layers, ports 7-10
	6
	7 layers, ports 7-13

	7
	Reserved
	7
	8 layers, ports 7-14
























