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1. Introduction
In this contribution, we clarify a few issues related to the DC TDD capability.
2. Discussion
2.1. Different UL/ DL configuration
2.1.1 Different UL/DL configuration capability within a cell group
As the legacy CA can be supported within MCG or SCG, the legacy UE capability on different UL/DL configuration for carrier aggregation in 36.306 [1] and the capability bit interBandTDD-CA-WithDifferentConfig-r11 in 36.331 can be reused among CCs within a CG. If a cell group (according to the UE DC capability) has two or more TDD bands, the network should be able to configure different UL/DL configuration for the UE in this cell group when CA is configured in this cell group. In other words, in this cell group, it is mandatory for the UE to support different UL/DL configuration. The clarifications if required can be provided in 36.306.  
Proposal 1: It is mandatory to support different UL/ DL configuration within a cell group containing at least two TDD bands for UEs supporting inter-band TDD dual connectivity band combinations.
2.1.2 Different UL/DL configuration capability across cell groups
According to the DC TDD capabilities achieved so far, we can have the following table reflecting both the UE capability and the network configuration.

Table 1: Use case analysis of UL/DL configuration
	
	TDD Band combination
	UE support of sync and/or async DC
	UE support of simultaneousRx-Tx
	network configuration of the same UL/DL configuration between PCell and PSCell
	network configuration of different UL/DL configuration between PCell and PSCell

	Case 1
	Intra-band
	Sync
	No
	Yes
	No

	Case 2
	Inter-band
	Sync
	No
	Yes
	No

	Case 3
	Inter-band
	Sync
	Yes
	Yes
	Yes

	Case 4
	Inter-band
	Sync and Asysnc
	Yes
	Yes
	Yes


In Table 1, if the UE does not indicate the support of simultaneousRx-Tx, the network can only configure the same UL/DL configuration between PCell and PSCell, considering the independent scheduler between MeNB and SeNB. According to 4.1 in 36.211, if the UL/DL transmission in SCell is collided with DL/UL subfame of PCell, the UE stops the transmission/reception on the collided UL/DL subframe of SCell. With the current constraints on SCell transmission/reception, the UL/DL configuration can be different for (PCell, SCG SCell), (MCG SCell, PSCell) and (MCG SCell, SCG SCell). 

In Table 1, if the UE indicates the support of simultaneousRx-Tx, the UE with independent HARQ feedback at MCG and SCG can be configured with different UL/DL configuration between PCell and PSCell. No extra UE behaviours are introduced for the different UL/DL configuration between PCell and PSCell. 

According to the analysis given above, the restrictions for the UL/DL configuration are at the network side based on the simultaneousRx-Tx indication for DC UE. No extra UE behaviours are needed to support different UL/DL configuration between MCG and SCG. Then no extra capability/IoT signaling is needed for the different UL/DL configuration between MCG and SCG. Clarifications if required can be added in the field description of simultaneousRx-Tx in 36.331 [2]. 

Proposal 2: For a TDD band combination, if the UE indicates support of synchronous dual connectivity and does not indicate support of simultaneousRx-Tx, the UE is not expected to be configured with dual connectivity with different UL/DL configurations between PCell and PSCell.  

2.2. TDD/FDD DC

2.2.1 Support of TDD/FDD CA within a cell group

According to the agreement from RAN2#88, “if the UE indicates support of TDD and/or FDD PCell by tdd-FDD-CA-PCellDuplex-r12, the UE shall support TDD/FDD CA within each CG, and TDD PCell/PSCell and/or FDD PCell/PSCell within each CG accordingly”. The agreement seems stating that the UE not supporting TDD/FDD cell group shall also support TDD/FDD CA within a cell group. According to the 36.331 CR for TDD/FDD CA, the field description of tdd-FDD-CA-PCellDuplex-r12 only states the UE capability for PCell, not for PSCell. If the UE supports both DC and TDD/FDD CA for a band combination including more than two bands, it is not clear if the TDD/FDD CA can be supported within a cell group including at least one FDD band and at least one TDD band. Some clarifications should be added in 36.331 [2].
Proposal 3: For a TDD/FDD band combination, the UE indicating both dc-Support-r12 and tdd-FDD-CA-PCellDuplex shall also support TDD/FDD CA within a cell group containing at least one FDD band and at least one TDD band.
2.2.2 Need of singleDuplexModeCG-r12 
According to the current DC capability indication, for a TDD/FDD band combination, the UE will indicate dc-Support-r12 if it supports DC. Then dc-Support-r12 indicated in a TDD/FDD band combination implies that the UE supports TDD/FDD DC in this band combination, and does not imply that the UE supports TDD/FDD CA. Then the UE may not indicate tdd-FDD-CA-PCellDuplex for this band combination. Thus the redundant bit and descriptions of singleDuplexModeCG-r12 can be removed from 36.331 and 36.306. Some clarifications if required can be added in the field description of dc-Support-r12 in 36.331.
Proposal 4: For a TDD/FDD band combination, indicating dc-Support-r12 implies that the UE supports TDD/FDD DC in this band combination, and does not imply that the UE supports TDD/FDD CA.
Proposal 5: To remove singleDuplexModeCG-r12.

2.2.3 Clarification on TDD/FDD DC
For a TDD/FDD band combination, if the UE indicates the support of dual connectivity, the TDD/FDD configuration between MCG and SCG for the UE should be clarified. 
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Figure 1: TDD/FDD DC
According to 36.306 [1], “UE of this version of the specification shall be able to support simultaneous reception and transmission on different bands for each band combination including at least one FDD band and at least one TDD band”. The HARQ feedbacks of MCG and SCG are independent. No extra UE behaviors are required to support the four cases given in Figure 1. This means that the UE shall support at least one TDD band and at least one FDD band in different cell groups, no matter if this band is configured as PSCell/PSCell/SCell. Then indicating support of TDD/FDD DC only means that the UE supports single duplex mode within a cell group. Clarifications if required can be added in 36.331.  
Proposal 6: Indicating support of TDD/FDD DC means that the UE shall support at least one TDD band and at least one FDD band in different cell groups. 
3. Conclusion
According to the analysis given above, we have the following proposal:
Proposal 1: It is mandatory to support different UL/ DL configuration within a cell group containing at least two TDD bands for UEs supporting inter-band TDD dual connectivity band combinations.

Proposal 2: For a TDD band combination, if the UE indicates support of synchronous dual connectivity and does not indicate support of simultaneousRx-Tx, the UE is not expected to be configured with dual connectivity with different UL/DL configurations between PCell and PSCell.  

Proposal 3: For a TDD/FDD band combination, the UE indicating both dc-Support-r12 and tdd-FDD-CA-PCellDuplex shall also support TDD/FDD CA within a cell group containing at least one FDD band and at least one TDD band.
Proposal 4: For a TDD/FDD band combination, indicating dc-Support-r12 implies that the UE supports TDD/FDD DC in this band combination, and does not imply that the UE supports TDD/FDD CA.
Proposal 5: To remove singleDuplexModeCG-r12.

Proposal 6: Indicating support of TDD/FDD DC means that the UE shall support at least one TDD band and at least one FDD band in different cell groups. 
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