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1. Introduction
In RAN#51 plenary meeting, the downlink MIMO enhancement study item proposal [1] for Rel-11 has been agreed in which MU-MIMO will be considered to be enhanced by DL signaling as follows: 
▪ Evaluate enhancements for downlink control signaling
◦ to support MU-MIMO
◦ based on UE-specific reference signals
In this contribution, we discuss additional information in DL signaling to enhance MU-MIMO operation. The overhead reduction of this information is considered. The interference layers’ information can be added in the antenna port(s), scrambling identity and number of layers indication message. Based on this information, the UEs can improve MU-MIMO performance with an interference cancellation receiver.
2. DL control signaling
Here we consider adding the additional information in DL signaling to enhance MU-MIMO operation in the antenna port(s), scrambling identity (SCID) and number of layers indication message.
2.1. DL control signaling without limitation in MU-MIMO layer mapping 
Here we discuss enhanced DL signaling for MU-MIMO UE to operate interference cancellation when keep the full freedom in the scheduling on data to laying mapping in Rel-10. 
First if we want to use non-linear interference cancellation for MU-MIMO UE, the information included in the DL signaling should be the number of UEs, the number of layers of each UE and the MCS level of each codeword. In this case, the overhead may be too large. 
In order to reduce the overhead, linear interference cancellation can be taken into account. In this case, the UE only need to know interference layers from other UEs and corresponding channel responses for interference cancellation operation. The additional information for MU-MIMO included in the DL signaling should be the total number of layers, the antenna port and the scrambling identity of all layers. 
This information is quite related to the PDCCH format 2C which includes information for the antenna port(s), scrambling identity and number of layers indication. So it can be easily added to the antenna port(s), scrambling identity and number of layers indication message, and the related table could be updated.
2.2. DL control signaling with limitation in MU-MIMO layer mapping
Although the linear interference cancellation for MU-MIMO has lower overhead, the overhead of DL signaling is still high to include information for the total number of layers, the antenna port and the scrambling identity of all layers,
To further reduce signaling overhead, the restrictions of the layer mapping of MU-MIMO scheduling could be possible with some pre-defined rules for layer to DM-RS antenna port and SCID mapping in MU-MIMO. By adding some limitations on layer to DM-RS antenna port and SCID mapping for MU-MIMO, the information for the antenna port and SCID of interference layers can be removed in the DM-RS indication message which can be defined from section 2.2, i.e. only information for the total number of layers is added for the DM-RS indication message.
The DM-RS indication message with the pre-defined rule for layer to DM-RS antenna port and SCID mapping could be used to indicate not only the antenna port(s) with SCID and number of layers used for a UE, but also the total number of layers used for all UEs in MU-MIMO. When the UE get the DM-RS indication message, the UE can know not only the number of layers of his own with the related antenna ports and scrambling identity, but also the total number of layers transmitted by eNodeB. Furthermore, the UE can know the antenna ports and scrambling identity information of the other interference layers transmitted for other UEs in MU-MIMO with the pre-defined rules. So the UE could estimate interference layers from other UEs and corresponding channel responses for interference cancellation operation. It can improve MU-MIMO performance with the interference cancellation receiver
3. Conclusion
In this contribution, we discuss the additional information in DL signaling to enhance MU-MIMO operation. The overhead reduction of this information is considered. The total number of layers information can be added in the antenna port(s), scrambling identity and number of layers indication message. Based on this information, the UEs can improve MU-MIMO performance with interference cancellation receiver
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