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1. Introduction

During the implementation of Carrier Aggregation test cases RAN5 RF group have discussed the need to run some test cases in 36.521-1 and 36.521-3 with swapped PCells and SCells between the two bands. In this paper we discuss UE signalling of capability of supporting configuring the different bands in the CA inter band combination as PCell. RAN5 needs to cater for this in TS36.521-2 (applicability declaration) and in the individual test cases.
2. Discussion
The UE signals the supported UE capability for CA inter-band combination in the UE capability parameter supportedBandCombination as specified in TS 36.306 [4] clause 4.3.5.2:

For each band in a band combination the UE provides the supported CA bandwidth classes and the corresponding MIMO capabilities for downlink. The UE also has to provide the supported uplink CA bandwidth class and the corresponding MIMO capability for at least one band in the band combination. A MIMO capability applies to all carriers of a bandwidth class of a band in a band combination.

The minimum requirement for a UE supporting a CA Inter-band combination is to signal the supported uplink CA bandwidth class and the corresponding MIMO capability for at least one band in the band combination (highlighted in red text above). 

According to TS 36.331 [5] the UE can indicate, as part of UE capabilities, its CA configuration support. The UE will indicate, for each operating band, its UL and DL capabilities and the CA Bandwidth combination class. 
Example: 
The signalling of UE-EUTRA-Capability in TS36.331 [5] for supportedBandCombination-r10 of CA Inter-band configuration CA_4A-17A with two DL and one UL is illustrated by:

        rf-Parameters-v1020 {

          supportedBandCombination-r10 {

            {

              {

                bandEUTRA-r10 4,

                bandParametersUL-r10 {

                  {

                    ca-BandwidthClassUL-r10 a

                  }

                },

                bandParametersDL-r10 {

                  {

                    ca-BandwidthClassDL-r10 a,

                    supportedMIMO-CapabilityDL-r10 twoLayers

                  }

                }
              },

              {

                bandEUTRA-r10 17,

                bandParametersDL-r10 {

                  {

                    ca-BandwidthClassDL-r10 a,

                    supportedMIMO-CapabilityDL-r10 twoLayers

                  }

                }

              }
            },

            {

              {

                bandEUTRA-r10 4,

                bandParametersDL-r10 {

                  {

                    ca-BandwidthClassDL-r10 a,

                    supportedMIMO-CapabilityDL-r10 twoLayers

                  }

                }

              },

              {

                bandEUTRA-r10 17,

                bandParametersUL-r10 {

                  {

                    ca-BandwidthClassUL-r10 a

                  }

                },

                bandParametersDL-r10 {

                  {

                    ca-BandwidthClassDL-r10 a,

                    supportedMIMO-CapabilityDL-r10 twoLayers

                  }

                }

              }
            }
The yellow part indicates that the UE supports CA_4A-17A with band 4 as the PCell. The turquoise part indicates that the UE supports CA_4A-17A with band 17 as PCell.
In accordance to TS 36.306 [4] clause 4.3.5.2 it is not mandatory for the UE to support Pcell on both bands in CA Inter-band configurations, i.e. to signal both the yellow and the turquoise part in the example above. RAN5 need to take this into account in the test case applicability statements.
3. Proposal
In accordance to TS 36.306 [4] clause 4.3.5.2 it is proposed that TS 36.521-2 and TS 36.523-2 introduce ICS parameters for the UE capabilities for support of uplink for the different bands of the CA inter-band combinations and that applicability of test cases in TS 36.521-1, TS 36.521-3 and TS 36.523-1 are updated accordingly.  
4. Conclusion

If the proposal in section 3 is agreed by RAN5 then CRs are needed to TS 36.521-2 and TS 36.523-2 to introduce ICS parameters for UE CA Inter-band uplink capabilities. 
Ericsson has submitted associated CRs to TS 36.521-2 and TS 36.523-2 in [1] and [2]. 

Ericsson has also submitted a CR to Rx test cases in 36.521-1 [3] to take the UE CA Inter-band uplink capabilities into account.
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