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1. Introduction
It was tasked by RAN#50[1] that UE capabilities for DL MIMO and UL MIMO work items should be discussed first in RAN1 in RAN1#63bis, following this guidance, we give our views on UE capabilities for Rel-10 DL MIMO.

2. Discussion
In Rel-10, transmission mode 9 for enhanced downlink multiple antenna transmission was introduced with different philosophy from that in Rel-8/9, where RS for CSI estimation and demodulation is separately designed. In addition to the benefit on RS overhead, this design is also friendlier to MU-MIMO and future CoMP application, which will be the basis for future DL MIMO improvement, so it is desirable to make transmission mode 9 as mandatory capability for all UEs to improve the network efficiency.
In transmission mode 9, CSI-RS, and CSI-RS muting, DMRS, and CSI-RS based feedback mode are newly introduced to exploit higher performance:

CSI-RS to support 1, 2, 4, 8 antenna port(s) is a cell specific parameter that reflects the network antenna configuration and the network capability, and all Rel-10 UEs will see all the CSI-RS antenna ports. So CSI-RS identification and related rate matching, as well as muting should be supported by all Rel-10 UE in all cases regardless of transmission mode.

From the channel estimation point of view, it is not difficult for UE to acquire the channel information associated with each CSI-RS antenna port, so UE should feedback CSI based on all the CSI-RS ports indicated by the network to avoid power unequivalence between CSI-RS and data. 
Power unequivalency will occur when UE feedback CSI only based on partial CSI-RS ports/subset of the configured ports, e.g. 8 CSI-RS is configured by the network while the UE only estimated 4 of the 8 CSI-RS ports and feedback CSI based on the selected/predefined 4 CSI ports. In this case, the total power of the estimated channel will be lower than the data, which will naturally degrade the CSI estimation. 
When UE is required to feedback CSI based on all CSI-RS ports configured in the cell, there are two possible behaviours regarding UE’s feedback capability, e.g., UE can support any number (i.e. 1, 2, 4, 8) of CSI-RS antenna port based feedback, and UE can only support up to certain number (e.g., 4) of CSI-RS antenna port based feedback. For the former case, there is no UE capability issue, however, for the later case, CSI-RS supporting number should be defined as UE capability, and data transmission from network should be in line with this capability. To meet this kind UE capability, some kind of antenna virtualization has to be assumed at UE (also assumed at eNB when eNB estimate DL interference power).
Based on above observation, though we do not see strong reason to take CSI-RS antenna port number support capability as UE capability, we propose that antenna virtualization assumption should be specified if CSI-RS antenna port number supporting capability is to be defined as UE capability. 
3. Summary

In this contribution, on enhanced downlink multiple antenna transmission, we propose:

· All Rel-10 should support transmission mode 9;
· All Rel-10 should support CSI-RS identification, related rate matching, and muting in all cases regardless of the transmission mode;

· It is preferred that all Rel-10 UE support any number of CSI-RS port based feedback, otherwise, antenna virtualization assumption should be specified if CSI-RS antenna port number supporting capability is to be defined as UE capability 
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