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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]In this contribution, we discuss the issue of CA half duplex configuration, as raised in LS [1] from RAN2. 
2. [bookmark: OLE_LINK6]Discussion
In [1], RAN2 asked if the half-duplex operation should always apply to all TDD cells in the same cell group with same SCS (Option 1), or whether network can enable half-duplex operation for a subset of cells within a cell group with same SCS (Option 2).
In current RAN1 specification [2], the half duplex behavior can be enabled for all of the active cells in a cell group, if indicated by NW. RAN1 did not discuss the case with enabling half-duplex operation for a subset of cells within the cell group. However, based on [1], directionalCollisionHandling-r16 is configured per serving cell. If half duplex behavior is expected to be enabled across all serving cells in the cell group in a frequency range, RAN2 specification should ensure directionalCollisionHandling-r16 is configured for all serving cells in the cell group in a frequency range.
[bookmark: OB1]Observation 1: If half duplex behavior is expected to be enabled across all serving cells in the cell group in a frequency range, RAN2 specification should ensure directionalCollisionHandling-r16 is configured for all serving cells in the cell group in a frequency range.
For TDD CA, if half duplex behavior is not enabled, network should provide proper configurations to ensure the same transmission direction across all serving cells in the cell group.
If directionalCollisionHandling-r16 is provided for some of the serving cells in the cell group in a frequency range, the collision handling is only carried out among the serving cells provided with this parameter. Similar to the case that half duplex behavior is not enabled, UE does not check half duplex collision in the subset of cells that are not provided with directionalCollisionHandling-r16, and NW should ensure the same direction across these serving cells. Furthermore, for the subset of serving cells not provided with directionalCollisionHandling-r16, UE should not expect half duplex collision among these serving cells, and UE does not expect half duplex collision among any serving cells in the subset and the reference cell determined from the cells provided with directionalCollisionHandling-r16. 
[bookmark: OB2]Observation 2: If directionalCollisionHandling-r16 is not required to be provided to all serving cells in the cell group in a frequency range
· UE expect no half duplex collision among the subset of serving cells not provided with directionalCollisionHandling-r16, and
· UE expect no half duplex collision between any serving cell in the subset and the reference cell determined from the cells provided with directionalCollisionHandling-r16.
[bookmark: PP2][bookmark: OLE_LINK16]Both of the options can work for half duplex UEs. For option 1, NW enables half duplex collision check among all of the serving cells, thus NW may flexibly configure and schedule DL and UL transmissions/resources on all of the serving cells, and UE should handle the collisions based on the specified rule. Besides, option 1 requires UE to perform symbol by symbol duplex collision handling even though there would be no intention to operate duplex collision among some of the cells. 
For option 2, NW would have some limitations on flexibility to configure and schedule DL and UL transmissions/resources, since UE will not solve collisions between some serving cells in the cell group. However, option 2 may lead to some RAN1 spec impact to clarify the UE behavior. Moreover, there may be some problems to be resolved due to misalignment on the scheduling decision between NW and UE (e.g., caused by mis-detection of DCI) for option 2. For example, assuming that the reference cell ‘A’ is configured with ‘Semi SFI D’, a cell ‘B’ enabling collision handling is scheduled with ‘Dynamic U’, and another cell with collision handling disabled has a UL transmission. From NW perspective, there is no collision. However, from UE perspective, it becomes an error case if the UE mis-detects the DCI scheduling in cell ‘B’, unfortunately. Hence, option 1 is slightly preferred. 
[bookmark: PP1]Proposal 1: Option 1, i.e., Half-duplex operation always apply to all TDD cells in the same cell group in a frequency range, is preferred in Rel-16.

3. Conclusion
In this contribution, we discussed the issue of CA half duplex configuration, and we have following observations and proposal.
Observation 1: If half duplex behavior is expected to be enabled across all serving cells in the cell group in a frequency range, RAN2 specification should ensure directionalCollisionHandling-r16 is configured for all serving cells in the cell group in a frequency range.
Observation 2: If directionalCollisionHandling-r16 is not required to be provided to all serving cells in the cell group in a frequency range
· UE should not expect half duplex collision among the subset of serving cells not provided with directionalCollisionHandling-r16, and
· UE should not expect half duplex collision between any serving cell in the subset and the reference cell determined from the cells provided with directionalCollisionHandling-r16.
Proposal 1: Option 1, i.e., Half-duplex operation always apply to all TDD cells in the same cell group in a frequency range, is preferred in Rel-16.
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