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1 Introduction
Currently, several DCI formats are still open which are being discussed on the reflector. One of these is the DCI format for support of DL MU-MIMO operation.  For the DCI format in support of MU-MIMO, actually it can reuse most contents in format 1/format 1A/format 1B, but there is some difference in the indication of precoding information. In this document, we firstly give the view on the signaling of MU-MIMO precoding information, and then propose one DCI format in support of MU-MIMO.
2 The signaling of MU-MIMO precoding information
2.1 General aspects

As prerequisites for the signalling proposal (aspects which have not yet been agreed on), we propose:
1. to use frequency non-selective precoding. This would allow for the reduction of uplink signaling overhead while causing a negligible deterioration of the performances, as it is observed that there is a very smaller gain by employing frequency selective precoding over frequency non-selective precoding [1]. (This is particularly true on highly correlated channels, where the channel is spatially-selective in the whole system bandwidth resulting in a small variance of precoding vectors over different sub-bands).
2. to restrict the number of spatially multiplexed UEs to two. The main justification for this assumption is that the probability of scheduling more than two UEs together is rather small, because it would require a large number of active UEs in the cell. Besides, with more spatially multiplexed UEs, it is not straightforward to suppress the interference from other scheduled UEs, because the baseline UE configuration is two receive antennas.  Furthermore, more signaling is necessary, such as downlink resource allocation information, power sharing information and uplink ACK/NACK signaling, etc. [2] [3]. Finally, in case of fixed transmission power, the throughput gain of MU-MIMO is not proportional to the number of scheduled UEs as shown in [4].
2.2 The signaling of precoding information
Given the above prerequisites, we propose to signal:

1. one confirmation bit instead of explicit signalling desired PVI[5][6][7][8][9]. The confirmation bit indicates whether the PDSCH transmission uses the latest PVI recommended from the UE or not. When the confirmation bit indicates that the latest PVI recommended from the UE is not used (e.g. Node B can not detect the uplink report information correctly), in this case Node B would select one PVI for the UE and explicitly signal the selected PVI to the UE. One can see that the function of explicit signaling of PVI can be fully achieved by the PVI confirmation bit, and there would not lose any information due to one PVI confirmation bit. Comparing with explicit signaling of PVI, control signaling overhead is reduced. 
2. one single interfering precoding vector explicitly. In high correlation antenna elements scenario, it is observed that explicit signaling of interfering precoding vectors has large performance gain over SU-MIMO and MU-MIMO without signaling interfering vectors [10][11]. If the interference precoding vectors are explicitly signaled, a UE can regenerate the precoding matrix and a UE with multiple receive antennas can employ an MMSE receiver to suppress the interference for improving receiver performance. Based on the above two reasonable prerequisites and the proposal for one confirmation bit,  the signaling of interfering precoding vector would not cause the increase of the signaling overhead under the performance improvement.
3 DCI format for MU-MIMO
For the DCI format support of MU-MIMO, it can reuse all the contents in format 1 and then add the precoding information proposed in section 2. The information of this format is shown in Table 1
	Resource allocation header
	1
	Indicates allocation type 0 or 1 (type 2 uses payload A, same as UL)

	RB allocation
	25
	All information necessary for type 1 included in this field

	MCS
	5
	　

	Hybrid ARQ process number
	3
	3 for FDD, max 4 for TDD

	New data indicator
	1
	Toggled for each new transport block

	Redundancy version
	2
	　

	Precoder confirmation message
	1
	　

	PMI field
	2 or 4
	2 for 2Tx, 4 for 4Tx

	TPC
	2
	Power control of PUCCH

	RNTI / CRC
	16
	16 bit RNTI implicitly encoded in CRC


                                                             Table 1 DCI format for MU-MIMO
The interpretation of precoder confirmation message and PMI field in Table 1 is illustrated below
	
	Precoder confirmation message
	PMI field

	Interpretation
	the latest PMI recommended by the UE is used
	indicate the PMI of interfering precoding vector

	
	the latest PMI recommended by the UE is not used
	indicate the PMI selected by Node B for the UE


4 Conclusion
In this document, for the signaling of MU-MIMO precoding information, we propose to:
· adopt frequency non-selective precoding

· employ spatially-multiplexing with at most two UEs

· signal one PMI confirmation bit on PDCCH for indicating aUEs precoding vector
· signal one explicit interfering precoding vector 
Meanwhile the DCI format in support of MU-MIMO is given in Table 1.
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