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1. Introduction

In the last RAN2#81 meeting, RAN2 sent an LS on “Issue on RI bit width” to RAN1 and RAN4 [1]. Responding to the LS, we focus on one of three issues which are noted in it, i.e., issue 3.
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.
To RAN1 group.

ACTION: 
RAN2 respectfully asks RAN1 to consider and, if possible, address issues 1 and 2. 
2. Discussion on issue 3
Figure 1 simply describes the problem we need to address. 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. However, it is unclear how to map the max MIMO layers on each band when they are different for each band composing non-contiguous intra-band bandcombination. For example, a UE supports band combination (2A, 2A) and the corresponding MIMO capability for DL may be (2A-2 layers, 2A-4 layers). As a result, UE behavior is ambiguous when determining RI bit width of CSI for each cell. 
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Figure 1. An example of non-contiguous intra-band bandcombination (2A,2A)

As to this issue, RAN 2 assumes that the UE shall not indicate different MIMO capability for the same band in a non-contiguous intra-band band combination. However, we have a different view. Even in a non-contiguous intra-band bandcombination, it is allowed for UE to indicate the different number of CSI processes per bandwidth per band per band combination for the purpose of implementation flexibility. Given that not only the number of CSI processes but also the maximum supported MIMO layers determines UE computational complexity, we see the need of indicating different MIMO layers for the same band in this case for the same purpose.
Furthermore, we view it is possible to iron out issue 3 without the RAN2 assumption and with just small standardization effort. One of simple ways is to use a center frequency or a cell index of each band to clarify mapping between MIMO layers and the two same bands. For example, addressed the problem with determining RI bit width for a non-contiguous intra-band bandcombination is as a UE and an eNB link a lower MIMO capability to a lower center frequency band.
Proposal 1: one of the two alternatives should be captured in the specification to address issue 3 without limiting MIMO capability to the same for the same band in a non-contiguous intra-band band combination.
When a UE indicates different MIMO capability for the same band in a non-contiguous intra-band band combination, then:
Alt 1: a UE and an eNB link a lower MIMO capability to a lower center frequency band.

Alt 2: a UE and an eNB link a lower MIMO capability to a lower cell index band.
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