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Discussion and Decision
1      Introduction
According to TS36.306, the UE should report at least one band combination that shall fulfill the reported UE LTE category as stated below:

Section 4.3.5.2 in 36.306:

The indicated number of layers for spatial multiplexing may exceed the number of layers required according to the category indicated by the UE. The carrier aggregation and MIMO capabilities indicated for at least one band combination together with modulation scheme shall meet the processing requirements defined by the physical layer parameter values in the UE category (i.e., maximum number of DL-SCH/UL-SCH transport block bits received/transmitted within a TTI, maximum number of bits of a DL-SCH/UL-SCH transport block received/transmitted within a TTI, and total number of soft channel bits for downlink).
In this contribution, we discuss the UE category requirement with respect to band combination signaling.  
2      Discussion
In order to reduce band combination signaling size, requestedFrequencyBands in Rel-11 and requestedMaxCCsDL, requestedMaxCCsUL in Rel13 have been introduced. 
Depending on network requested band combination signaling, the supported band combination signaling may not include band combination that meets the processing requirements in the corresponding UE category. According to the RAN2 specification, the UE has to dynamically change (downgrade) the UE category based on the reported BCs to the eNode B. The CRs added in Rel-11 and Rel-13 have the mechanism to ensure backward compatibility (for e.g., by ensuring that 2DL/1UL BCs are reported first in Rel-11 and EUTRAN generates legacy band combinations IEs in Rel-13), but the UE LTE category (or DL/UL categories) is unchanged and there is no way for EUTRAN to estimate the higher band combinations if it is not explicitly reported by the UE. 
Observation 1: due to network requested band combination signaling, the UE may not indicate the band combination which meet the processing requirement defined by UE category. 

According to UE category requirements, the UE may need to change UE category whenever the eNB requests different the set of band combinations. We understand that the same eNB can request multiple UE capability enquiries to get different band combination information while reducing the size of UE capability signaling. In this case, changing UE category would be confusing from the eNB point of view.  

Observation 2: if the UE should change UE category, it causes problem especially when the network requests multiple UE capability enquiries which may result different UE category.  

More fundamentally, it is questionable whether we really have such requirement between UE category and band combination. It would not be possible for the eNodeB to schedule DL TBs or UL Grants that can exceed the maximum data rates achievable by the supported band combinations although UE category supports higher data rate. In opposite case as well, the eNB will not schedule more data rate than UE category although the band combination supports higher data rate. 

Observation 3: the eNB should take into accounts both UE category and band combination to decide supportable data rate.  

Proposal 1: RAN2 to remove the following requirement between UE category and band combination. 

Proposal 2: if proposal 1 is not agreeable, RAN2 to discuss how the UE should indicate UE category when the reported band combinations does not include the band combination which meet processing requirements defined by the corresponding UE category. 

3      Conclusion
In this contribution, we discuss the potential issue on the UE category requirement with respect to band combination signaling. Based on the discussion, we provide following observations and proposals. 

Observation 1: due to network requested band combination signaling, the UE may not indicate the band combination which meet the processing requirement defined by UE category. 
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Observation 2: if the UE should change UE category, it causes problem especially when the network requests multiple UE capability enquiries which may result different UE category.  



 REF ob3 \h 

Observation 3: the eNB should take into accounts both UE category and band combination to decide supportable data rate.  
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Proposal 1: RAN2 to remove the following requirement between UE category and band combination. 
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Proposal 2: if proposal 1 is not agreeable, RAN2 to discuss how the UE should indicate UE category when the reported band combinations does not include the band combination which meet processing requirements defined by the corresponding UE category. 
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