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1. Overall Description:

According to RAN1 specification TS36.212, the calculation of RI (Rank Indication) bit width is based on the maximum number of layers according to the corresponding eNodeB antenna configuration and UE category.
In Rel-10, RAN2 introduced capability signalling to indicate max number of MIMO layers per bandwidth per band per band combination which is supported by UE. Further RAN2 agreed that the transmission mode 9 UE can indicate more layers in supportedMIMO-CapabilityDL than given by the “maximum number of supported layers for spatial multiplexing in DL” derived from the ue-Category in the UE-EUTRA-Capability IE. And also RAN2 introduced signalling for category 6-8 in Rel-10. RAN2 has identified some potential issues:
Issue 1:
RAN2 realized that if RI bit width is only calculated based on maximum number of layers derived from UE category, the functionality that the TM9 UE can indicate more layers than the one derived from category will be useless. 

Issue 2: 
For backward compatibility, RAN2 agreed that a UE indicating category 6 or 7 shall also indicate category 4. The maximum MIMO layer for category 4 is 2 layers. But if the cat 6 or 7 UE is a non-CA UE, it shall support 4 layers in at least one band. Furthermore, there are two types of UE MIMO capability for Rel-10 UE: one is indicated by UE category, and the other is indicated by the field “supportedBandCombination-r10”.  
The issue is which max MIMO layers shall be used for the UE to calculate RI bit? Mismatch may happen for the case that the UE (Cat.6-7 or TM9) accesses an eNB not supporting Rel-10 signalling.
Issue 3:

For a non-contiguous intra-band band combination, the same band will be present multiple times. From the perspective of ASN.1 signalling structure, it is possible that the max MIMO layers are set different for each presence of the band. For instance, the UE supports band combination (2A, 2A) and (2A, 2C). The corresponding MIMO capability for DL may be (2A-2 layers, 2A-4 layers) and (2A-2 layers, 2C-4 layers). The problem if we allow such combination is that how the eNB knows which carrier should use higher MIMO layers? Therefore RAN2 agreed that:
RAN2 assumption: The UE shall not indicate different MIMO capability for the same band in a non-contiguous intra-band band combination.
2. Actions:

To RAN1 group.

ACTION: 
RAN2 respectfully asks RAN1 to consider and, if possible, address issues 1 and 2. 
To RAN1 and RAN4 group.

ACTION: 
RAN2 respectfully asks RAN1 and RAN4 to confirm whether the RAN2 assumption w r t Issue 3 is in line with RAN1 and RAN4 assumptions. 
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