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1. Introduction
In this contribution, we address what kind of UE capabilities are required or modified to operate dual connectivity from RAN1 point of view, especially on the following two UE capabilities.

· SimultaneousRx-Tx

· Tdd-FDD-CA-PCellDuplex-r12

2. Simultaneous Rx/Tx capability

For inter-band TDD CA, simultaneous Rx/Tx capability was introduced in Rel. 11. This allows the UE which is not capable of simultaneous Rx/Tx to be configured with inter-band TDD CA with different UL/DL configurations. However, in dual connectivity, it is not realistic to accommodate UEs that do not support simultaneous Rx/Tx between TDD serving cells in different cell-groups because of the independent MAC schedulers. Therefore, simultaneous Rx/Tx between TDD bands is a required UE capability to operate dual connectivity in which the TDD bands belong to different cell-groups. 

Potential descriptions in the specification TS36.306 [1] could be as following.

	4.3.5.4
simultaneousRx-Tx
This field defines whether the UE supports simultaneous reception and transmission for inter-band TDD carrier aggregation. It is mandatory for UEs capable of dual connectivity in which the TDD bands belong to different cell-groups.


Proposal 1:

· A UE capable of dual connectivity between TDD+TDD band combination shall support simultaneous Rx/Tx for the band combination.
3. PCell-duplex capability for TDD-FDD CA
In Rel.12, TDD-FDD CA is supported. For TDD-FDD CA, the separate UE capabilities are introduced on which duplex mode can be PCell; one is FDD-PCell, the other is TDD-PCell. According to the discussion so far, the main reason of separating UE capabilities between TDD-PCell and FDD-PCell was an IoT concern of new HARQ timing. However, if one cell-group comprises only FDD serving cell(s) and the other cell-group comprises only TDD serving cell(s), the HARQ timings for each cell-group are the same as Rel. 11 TDD CA or Rel. 11 FDD CA. In other words, new HARQ timing introduced for Rel. 12 TDD-FDD CA with TDD-PCell is never used. 
It is now under discussion in RAN4 whether the DC capability is based on or independent from the (UL-) CA capability. If the DC capability is based on the CA capability, the UE capable of DC on a band combination between TDD and FDD also supports CA on the band combination. If this is the case, for the DC operation between a FDD cell-group and a TDD cell-group, either FDD serving cell or TDD serving cell should be able to be the primary cell regardless of the value of tdd-FDD-CA-PCellDuplex-r12. In other words, the tdd-FDD-CA-PCellDuplex-r12 should not limit the PCell duplex-mode in the dual connectivity operation with FDD cell-group and TDD cell-group. 
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Fig.2  Dual connectivity with TDD cell-group and FDD cell-group.

Potential descriptions in the specification TS36.306 [1] could be as following.

	4.3.4.28
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 except for the case when all the FDD cells and all the TDD cells belong to different cell-groups.


Proposal 2:

· The tdd-FDD-CA-PCellDuplex-r12 should not limit the PCell duplex in the dual connectivity operation with FDD cell-group and TDD cell-group.
4. Conclusion
In this contribution, we propose the following.
Proposal 1:

· A UE capable of dual connectivity between TDD+TDD band combination shall support simultaneous Rx/Tx for the band combination.
Proposal 2:

· The tdd-FDD-CA-PCellDuplex-r12 should not limit the PCell duplex in the dual connectivity operation with FDD cell-group and TDD cell-group.
The above two proposals should be agreed and informed to the other WGs (RAN2/RAN4) so that they can specify dual connectivity capability appropriately.
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