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1 Introduction

The last RAN2 meeting agreed to support conditional NR PSCell addition/change and reusing the conditional HO solution [1]. As PSCell addition and change is different from PCell change, this contribution analyses some potential issues in PSCell conditional addition/change scenarios.
2 Discussion
2.1 PCell and PSCell conditional change simultaneously

RAN2 has agreed to introduce conditional change for PCell and PSCell, but it is not clear whether to support these two conditional changes simultaneously. If we support PCell and PSCell changes simultaneously, the UE should evaluate PCell execution condition and PSCell execution condition at the same time, which increases UE processing complexity. Besides, the candidate PCell and candidate PSCell may not always have X2/Xn interface to support MR-DC for the UE. The actual network deployment would restrict the UE to select the appropriate target PCell/PSCell to continue the current MR-DC. So we propose not to support PCell and PSCell conditional change simultaneously. It is the network responsibility to ensure only one conditional change either in PCell or in PSCell.
Proposal 1: Do not support conditional change for PCell and PSCell simultaneously.

2.2 Configure execution condition

When MN wants to utilize PSCell conditional addition for a UE, MN needs to request one or multiple candidate PSCell to configure SCG. If the current conditional handover solution is reused, MN needs to configure execution condition for triggering UE to execute conditional PSCell addition.
Proposal 2: For PSCell conditional addition, MN configures execution condition.

After MR-DC has been established for the UE, SN change would happen due to UE mobility. Now both MN initiated SN change and SN initiated SN change are applicable in all MR-DC architectures. Once SN conditional change (or PSCell conditional change) is introduced, it is necessary to support this for these two SN change scenarios. 
For MN initiated SN change, it is reasonable for MN to configure execution condition as PSCell addition. For SN initiated SN change, SN makes decision on conditional SN change based on UE measurement report. It is agreed that SN would not send measurement report to MN. So under this situation, MN may not know the channel condition of the UE and it is not suitable for MN to configure the suitable execution condition. For example, MN does not configure the UE to measure one NR frequency, while SN configures the UE to measure this NR frequency and makes decision on conditional SN change based on this NR frequency measurement report. MN cannot know the exact channel condition on this NR frequency as it cannot obtain the related measurement report from SN or UE. So it is responsible for SN to support to configure execution condition if SN conditional change is applicable.
Proposal 3: Both MN initiated SN change and SN initiated SN change can support conditional SN change.
Proposal 4: For MN initiated SN conditional change, MN configures execution condition; for SN initiated SN conditional change, SN configures execution condition.

2.3 When determining to execute PSCell change

After the UE receives PSCell (or SN) conditional change configuration from MN or SN, it begins to evaluate whether the execution condition is satisfied with any candidate PSCell. Once one candidate PSCell is fulfilled with the execution condition, the UE begins to perform PSCell change. At that time, if the UE can inform MN about the target PSCell, it is beneficial for potential data forwarding between MN and the target PSCell, since the UE has stable RRC connection with PCell. 
Proposal 5: Once the UE begins to execute PSCell change as the target PSCell is satisfied with execution condition, the UE needs to inform MN about the target PSCell for potential early data forwarding.
2.4 During execution period
RAN2 has agreed that the UE can’t receive and perform RRC configuration from source cell while executing CHO command [1] for PCell conditional change. But in MR-DC, during PSCell conditional change period, the situation is different as there is always stable RRC connection between UE and MN if MN does not trigger handover for this UE. MN may send RRC signalling to the UE during this period. MN may send PCell change command to the UE, and the UE needs to obey this command and to perform PCell change immediately. It is not appropriate to continue the ongoing PSCell change because the target PSCell may not support to coordinate with the target PCell to form MR-DC.
Besides, MN may send PSCell change command or PSCell release (i.e. SCG Release) to the UE during PSCell execution period. The UE needs to stop the ongoing PSCell execution and to follow the MN command.

Proposal 6: During PSCell conditional change execution period, UE needs to stop the ongoing PSCell change under these scenarios: receiving PCell change, PSCell change or SCG Release command from MN.  

During PSCell conditional change execution period, the UE still needs to receive RRC signalling from MN and perform radio link detection of MN. If the UE finds RRC reconfiguration failure of MCG or integrity check failure of SRB1or SRB2, the UE needs to trigger RRC re-establishment. Under this situation, the UE needs to stop the ongoing PSCell change.

Proposal 7:  During PSCell conditional change execution period, UE needs to stop the ongoing PSCell change if UE finds RRC reconfiguration failure of MCG or integrity check failure of SRB1or SRB2.
If the UE finds that radio link failure happens in PCell, does the UE continue the ongoing PSCell change? As RAN2 has agreed to introduce fast MCG recovery [1], there are two alternatives for UE to deal with this situation:
· Alternative 1: UE continues the ongoing PSCell change if the UE supports fast MCG recovery, after the UE accesses the target PSCell, it sends MCG failure indication to the target PSCell.
· Alternative 2: UE stops the ongoing PSCell change even if UE supports fast MCG recovery. The UE performs RRC reestablishment procedure.

Alternative 1 is slightly preferred as it can maintain radio link and it can reduce service interruption. 
Proposal 8: During PSCell conditional change execution period, if UE finds RLF in PCell and supports fast MCG recovery, UE continues the ongoing PSCell change. After UE accesses the target PSCell, it informs MCG failure indication to the target PSCell. 
2.5 Conditional PSCell change failure
If the UE finds PSCell conditional change failure, for example T304 for PSCell change expiration, the UE needs to follow the current SCG failure handling and informs MN of this failure through SCG Failure Information message.
Proposal 9: If UE finds PSCell conditional change failure, UE informs MN of this failure through SCG Failure Information message.

3 Conclusion

In this contribution we analyzed PSCell conditional addition/change procedure, and made the following proposals:
Proposal 1: Do not support conditional change for PCell and PSCell simultaneously.

Proposal 2: For PSCell conditional addition, MN configures execution condition.

Proposal 3: Both MN initiated SN change and SN initiated SN change can support conditional SN change.

Proposal 4: For MN initiated SN conditional change, MN configures execution condition; for SN initiated SN conditional change, SN configures execution condition.

Proposal 5: Once the UE begins to execute PSCell change as the target PSCell is satisfied with execution condition, the UE needs to inform MN about the target PSCell for potential early data forwarding.
Proposal 6: During PSCell conditional change execution period, UE needs to stop the ongoing PSCell change under these scenarios: receiving PCell change, PSCell change or SCG Release command from MN.  

Proposal 7:  During PSCell conditional change execution period, UE needs to stop the ongoing PSCell change if UE finds RRC reconfiguration failure of MCG or integrity check failure of SRB1or SRB2.
Proposal 8: During PSCell conditional change execution period, if UE finds RLF in PCell and supports fast MCG recovery, UE continues the ongoing PSCell change. After UE accesses the target PSCell, it informs MCG failure indication to the target PSCell. 
Proposal 9: If UE finds PSCell conditional change failure, UE informs MN of this failure through SCG Failure Information message.
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