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1 Introduction

In RAN2#93bis meeting, the issue on the RI width and Kc determination in case of multiple band combination instances for the same band combination was discussed in [3]. For instance, the UE supports:

· Combination 1: Band 1 4 MIMO layers; Band 2 2 MIMO layers;

· Combination 2: Band 2 2 MIMO layers; Band 2 4 MIMO layers;
How can the UE to determine the maximum number of layers for RI bit and Kc. However there was no conclusion.

In this paper, we will continue to discuss the issue.
2 Discussion

During the offline discussion, following different understandings on how to calculate RI width and Kc were raised:

· Understanding 1: For both RI bit and Kc, the UE can know the MIMO layer by the configuration of CSI-RS port configuration by the eNB;
When the UE reports the MIMO capabilities, e.g., (Band 1, Band 2) = (4L, 2L) and (2L and 4L), the eNB selects one of them based on its capabilities. For instance, if the eNB supports 4 layer MIMO on Band 1 and 2 layer MIMO on Band 2, the eNB will configures the number of CSI-RS ports accordingly, i.e., the eNB configures it based on the UE capability of (B1, B2) = (4L, 2L). 

Therefore the UE should select the UE capability, (4L, 2L) for both RI bit width and Kc determination.
The determination of maximum number of layers for RI bit is described in TS36.212 as:

	If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.




Based on above description, understanding 1 is correct for RI bit width determination. 
However the description on Kc in TS36.212 is: 
	if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell in the transmission mode configured for the UE, or if the configured maximum number of layers indicated by the maxLayersMIMO-r10 field is no more than two,

KC  = 3

else

KC  = 3/2

end if.




There is not any description about how to choose the maximum MIMO capabilities in the cell for Kc determination. Seems companies agreed that current RAN1 spec is not crystal clear on Kc determination. 
· Understanding 2: For both RI bit and Kc, the UE shall use the maximum MIMO layer of the band regardless of band combination (i.e. in all the band combinations);
According to TS36.212, for RI bit width, the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination. In our understanding, it is per band and per band combination, i.e. cannot be applied for the case as we mentioned here.
· Understanding 3: From Rel-12, in RAN1 specification, the UE can use  the maxLayersMIMO-r10 field to know which MIMO layer shall  be used for both intra and inter band case; but due to RAN2 limitation, it is only applicable for intra-band contiguous case;
Companies seems think it is correct understanding. 
Proposal 1: 
ask RAN2 to confirm whether understanding 1 and 3 are correct understanding. 

One proposal was raised as to clarify RI bit width and Kc determination as:
For RI bit:
	If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination. If different downlink MIMO capabilities are supported for the same band combination, the number of layers is deterministic from the configured number of CSI-RS ports.



For Kc:

	if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell in the transmission mode configured for the UE, or if the configured maximum number of layers indicated by the maxLayersMIMO-r10 field is no more than two, or if the maximum number of layers determined for RI bitwidths is no more than two
KC  = 3

else

KC  = 3/2

end if.




In our understanding, RI bit part is clear enough, we may only need the clarification in Kc part of  TS36.212.
If RAN2 confirms the understanding 1 is correct. We need to check RAN1 whether TS36.212 needs to be clarified at least for Kc determination.
 Proposal 2: 
Send an LS to RAN1 to inform RAN1about the above issue and ask RAN1 to check their specification. 

3 Conclusion

In this paper we discuss MIMO capability related issues and propose:
Proposal 1: 
ask RAN2 to confirm whether understanding 1 and 3 are correct understanding. 

Proposal 2: 
Send an LS to RAN1 to inform RAN1about the above issue and ask RAN1 to check their specification. 
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