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1
Introduction

In RAN#50, it was decided that RAN1 would discuss the UE capabilities for DL and UL MIMO at RAN1#63bis and send and LS to RAN2[1]. RAN2 will then prepare an initial proposal on UE capabilities covering all Rel-10 work items for discussion at RAN#51. Additionally, it is our understanding that as for any other 3GPP release, RAN will at a later stage discuss the need for additional feature group indicators(FGI) to allow timely introduction of new features in Rel-10 when insufficient interoperability testing (IoT) possibilities are not available for other features. 
2
DL MIMO Extension
The outcome of the Enhanced DL MIMO work item is the introduction of transmission mode 9. From our perspective it is therefore natural that this feature is mandatory in Release 10. 

Proposal: TM9 is mandatory for Rel-10 UEs
TM 9 supports up to 8 layer transmissions. However, indications that 8 TX antenna deployments are unlikely in short term have already been given[2]. For category 8 UEs supporting 8 layer transmissions this is not problematic, since one can assume that the introduction of such would be time wise in line with 8 TX deployments supporting 8 layer transmissions, but without introducing any restriction all UEs supporting transmission mode 9 should be capable of generating feedback based on 8 port CSI-RS transmissions when that time comes. This means that they should operate in 8x2 or 8x4 configuration depending on their capabilities and the network configuration. A similar issue was discussed for Rel-8 with 4TX antenna deployments where the risk was that untested UEs would not be able to connect to the network. Fortunately, the situation for Rel-10 is better since all legacy transmission modes are still available and the UE can be configured in those modes, but this requires that the network knows about the UE capabilities. This can be solved with either UE capabilities or FGI, but due to the aforementioned later introduction of 8 port deployments, we prefer this to be a UE capability. In later releases this can be reconsidered based on the situation at that time.
 Proposal: Support for 8 TX codebook based CSI feedback is  is a UE capability in Rel-10

As for previous releases, FGI can be used for any DL MIMO “sub-features”, for example CQI-modes. 
3
UL Multiple antenna transmissions

In a similar way the main outcome of the UL Multiple antenna transmissions work tem is the introduction of transmission mode 2. It has already been agreed that the UE indicates separately from the UE category the maximum number of UL layers supported[3] and this is then sufficient as an indication of support of transmission mode 2.

Proposal: No additional UE capability than the one already agreed needed for UL transmission mode 2
Additionally, there are some UL features that should be considered when it comes to UE capabilities, especially SORTD PUCCH TX diversity where the interest in implementing this among network vendors seems limited and given the intention to further study additional schemes for PUCCH TX-diversity in Rel-11, we prefer this to be a UE capability.
Proposal: SORTD PUCCH TX diversity is a UE capability

Other new UL features can be later handled by FGI if needed.
4
Conclusions
We make the following proposals for MIMO related UE capabilities in Rel-10:
· TM9 is mandatory for Rel-10 UEs
· Support for 8 TX codebook based CSI feedback is a UE capability in Rel-10
· No additional UE capability than the one already agreed needed for UL transmission mode 2
· SORTD PUCCH TX diversity is a UE capability
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