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1. Introduction
In this contribution, we clarify a few issues related to the capability field tdd-FDD-CA-PCellDuplex-r12. We would like to clarify a few scenarios regarding the meaning of the field in presence of CA and DC. 
The description of this field in [1]:
tdd-FDD-CA-PCellDuplex
Indicates whether the UE supports TDD PCell and/or FDD PCell in any supported band combination including at least one FDD band and at least one TDD band. The first bit is set to "1" if UE supports the TDD PCell.  The second bit is set to “1” if UE supports FDD PCell. This field is included only if the UE supports band combination including at least one FDD band and at least one TDD band. If this field is included, the UE shall set at least one of the bits as “1”.
The description of this field in [2]:

tdd-FDD-CA-PCellDuplex-r12
This field defines if the UE supports TDD PCell and/or FDD PCell in any supported band combination including at least one FDD band and at least one TDD band. Applicability of PCell support for each band in an FDD-TDD band combination is defined in TS 36.101 [6]. If DC is supported for the concerned FDD-TDD band combination, this field is applicable within a CG.
In addition, the field dc-Support-r12 is described in [1]:

dc-Support

Including this field indicates that the UE supports synchronous DC and power control mode 1. Including this field for a band combination entry comprising of single band entry indicates that the UE supports intra-band contiguous DC. Including this field for a band combination entry comprising of two or more band entries, indicates that the UE supports DC for these bands and that the serving cells corresponding to a band entry shall belong to one cell group (i.e. MCG or SCG). Including field asynchronous indicates that the UE supports asynchronous DC and power control mode 2. Including this field for a TDD/FDD band combination indicates that the UE supports TDD/FDD DC for this band combination.
2. Discussion
2.1. TDD/FDD band combination with CA only and no DC
 UE capability may contain band combinations that contain FDD and TDD band(s) but with only some of them supporting UL capability. We discuss below if the UE capability field tdd-FDD-CA-PCellDuplex-r12 is applicable in all possible cases. If this TDD-FDD band combination does not support DC, there are two possible cases:

Case 1: One FDD band and one TDD band contain bandParametersUL. In this case the field tdd-FDD-CA-PCellDuplex-r12 indicates its capability to support either/both duplex mode(s) as PCell.

Observation 1: For a band combination containing at least one FDD band with bandParametersUL and at least one TDD band with bandParametersUL, but no dc-Support, the UE capability field tdd-FDD-CA-PCellDuplex indicates capability to support FDD/TDD/both as PCell.
Case 2: Bands of only one duplex mode contains bandParametersUL. In this case the field tdd-FDD-CA-PCellDuplex-r12 is not applicable to this band combination, since only the duplex mode containing bandParametersUL can be the PCell.
Observation 2: For a band combination containing at least one FDD band and at least one TDD band, but only one duplex mode with bandParametersUL, the UE capability field tdd-FDD-CA-PCellDuplex is not applicable. 

Proposal 1: RAN2 is requested to clarify the following: 

· When there is no DC support, the UE capability field tdd-FDD-CA-PCellDuplex is applicable for band combinations containing at least one FDD band with bandParametersUL and at least one TDD band with bandParametersUL.
2.2. TDD/FDD band combination with DC and CA
Now, if DC is supported in addition, there has to be at least two bands in the band combination that support UL capability. We discuss below if the UE capability field tdd-FDD-CA-PCellDuplex-r12 is applicable in all possible cases. If this TDD-FDD band combination supports DC, there are two possible cases:
Case 1: One FDD band and one TDD band contain bandParametersUL. Our understanding is that in this case the field tdd-FDD-CA-PCellDuplex-r12 indicates that either CG can support TDD-FDD CA. One duplex mode will be P(S)Cell in one CG and the other duplex mode will be the P(S)Cell in the other CG. 
Observation 3: For a band combination containing at least one FDD band with bandParametersUL and at least one TDD band with bandParametersUL, and with dc-Support, the UE capability field tdd-FDD-CA-PCellDuplex indicates that either CG can support TDD-FDD CA.

Case 2: Bands of the same duplex mode contain bandParametersUL. Our understanding is that in this case the field tdd-FDD-CA-PCellDuplex-r12 indicates that either CG can support TDD-FDD CA. The duplex mode that contains bandParametersUL has to be the PCell/PSCell.
Observation 4: For a band combination containing at least one FDD band and at least one TDD band, but only one duplex mode with bandParametersUL, the UE capability field tdd-FDD-CA-PCellDuplex indicates that either CG can support TDD-FDD CA.

2.3. TDD/FDD band combination with DC only and no CA

If only DC is supported on any TDD-FDD band combinations, then UE supports only a single duplex mode in each CG. The UE capability field tdd-FDD-CA-PCellDuplex-r12 shall not be included in this case.  

Case 1: One FDD band and one TDD band contain bandParametersUL. Our understanding is that in this case the field tdd-FDD-CA-PCellDuplex-r12 shall not be included. One duplex mode will be P(S)Cell in one CG and the other duplex mode will be the P(S)Cell in the other CG. Only same duplex mode in the same CG.
Proposal 2: RAN2 is requested to clarify the following: 

· When there is DC support for any band combinations containing at least one FDD band with bandParametersUL and at least one TDD band with bandParametersUL, the UE capability field tdd-FDD-CA-PCellDuplex indicates that the UE can support at least one FDD band and one TDD band in the same CG.
3. Conclusion
We have the following proposals. A draft CR capturing the clarifications is included in [3].
Proposal 1: RAN2 is requested to clarify the following: 

· When there is no DC support, the UE capability field tdd-FDD-CA-PCellDuplex is applicable for band combinations containing at least one FDD band with bandParametersUL and at least one TDD band with bandParametersUL.
 Proposal 2: RAN2 is requested to clarify the following: 

· When there is DC support for any band combinations containing at least one FDD band with bandParametersUL and at least one TDD band with bandParametersUL, the UE capability field tdd-FDD-CA-PCellDuplex indicates that the UE can support at least one FDD band and one TDD band in the same CG.
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