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1. Introduction
In RAN#86 and RAN#88-e, a new Rel-17 WI on Further Multi-RAT Dual-Connectivity enhancements was revised and approved [1]. One of the objectives is:

	1. Support of conditional PSCell change/addition [RAN2, RAN3, RAN4]

· support scenarios which are not addressed in Rel-16 NR mobility WI


In Email[2], we have discussed the coexistence of CHO and CPAC. In this contribution, we will further discuss CAPC simultaneous with CHO. 
2. Discussion
2.1. Simultaneous CHO and CPAC configuration
One of the objectives of R17 WI Further Multi-RAT Dual-Connectivity Enhancements [1] is to support scenarios that are not addressed in Rel-16 mobility WI.  In RAN2#109-e, simultaneous conditional handover and CPAC was discussed, and we agree that [2]:
	S1_5:
Support of CHO and CPC-intra-SN configuration simultaneously is not considered in Rel-16. Leave it up to the network solution to ensure there is no simultaneous CHO and CPC configuration. 


Simultaneous CHO and CPAC scenario was not addressed in Rel-16 NR mobility work item. it was left to network implementation via OAM to avoid the simultaneous CHO and CPAC configuration.
When it comes to Release 17, it might make sense to revisit this issue. As we know, CHO is introduced to improve handover robustness on PCell while CPAC is introduced for latency reduction in accessing PSCell. Considering CHO and CPAC serve for different purposes, both CHO and CPAC can be used simultaneously.
Proposal 1 Simultaneous CHO and CPAC configuration is supported in Rel-17
There might be several scenarios to support simultaneous CHO and CPAC configuration. 
· Scenario 1: CHO+CPA.  The CPA configuration is based on source PCell. The CHO and CPA configuration can be configured in the same RRCReconfiguration message. UE can perform the CHO and CPA procedures independently.
· Scenario 2: CHO+CPC. The CHO and CPC configuration are independent. The CPC configuration is based on source PSCell. The CHO and CPC configuration can be configured in the same RRCReconfiguration message. UE can perform the CHO and CPC procedures independently.
· Scenario 3: CPAC in CHO. The CPAC configuration is based on the target CHO PCell. The CHO configuration contains an associated CPAC configuration. UE performs the CPAC procedure after the CHO procedure finishes.
Observation 1 Scenarios of simultaneous CHO and CPAC configuration include CHO+CPA, CHO+CPC, CPAC in CHO, etc. 
In Scenario 1&2, UE monitors the triggering conditions for the CHO and CPAC independently. In scenario 2, CHO could work with DC. We think all scenarios could be considered. 
From the complexity and application point of view, the independent CHO and CPAC configuration (CHO+CPA, CHO+CPC) has wider application scenarios and lower complexity than the combined configuration(CPAC in CHO). Therefore,  we can prioritize the discussion for independent CHO and CPAC configuration. 
Proposal 2 RAN2 to consider all scenarios for simultaneous CHO and CPAC configuration (CHO+CPA, CHO+CPC, CPAC in CHO, etc).
2.2. Co-existence of CHO and CPAC procedure
The simultaneous CHO and CPAC configuration could be independent or dependent. we need to consider the co-existence issues between CHO and CPAC procedure if they are not independent. From UE perspective, both CHO and CPAC procedures include condition evaluation, execution after condition fulfilled.  How to handle the collision between CHO and CPAC is an open issue.  
For example, CPAC configuration may become invalid after CHO execution because of security key refresh, or other SCG reconfigurations in CHO configuration. However, the CPAC configurations are based on the original configuration of the source SpCell. In this case, CHO procedure shall have high priority over CPAC procedure in case of simultaneous CHO and CPAC.
Proposal 3 CHO procedure has high priority over CPAC procedure in case of simultaneous CHO and CPAC procedure if they are not independent, e.g. security key refresh, SCG reconfigurations.
Table 1 listed potential cases for co-existence of CHO and CPAC if they are not independent.
Table 1 Co-existence of CHO and CPAC
	CHO Procedure
	CPAC Procedure
	Potential Solution

	Evaluating
	Evaluating
	UE can perform condition evaluation of CHO and CPAC in parallel.

	Evaluating
	Condition fulfilled
	UE continues CHO evaluation while CPAC execution.

	Condition fulfilled 
	Executing
	Option1: when CHO condition is fulfilled and UE is executing CPAC, UE finalizes the ongoing CPAC execution procedure before initiating the CHO execution. (Similar to Rel-16 handling)
Option2: Aborting the ongoing CPAC execution procedure

	Condition fulfilled
	Evaluating
	UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled.

	Condition fulfilled 
	Condition fulfilled
	This is a race case. 

UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled, no matter whether CPAC condition is fulfilled or not.

	Execution Finish
	~
	The configuration of all CPAC candidates are released after successful (any) CHO completion


Base on the above case-by-case analysis, we summarize the general handling as below:

· UE performs condition evaluation of CHO and CPAC in parallel.

· UE continues CHO evaluation while CPAC execution.

· UE finalizes execution of the ongoing CPAC procedure before initiating the CHO execution (Similar to Rel-16 handling), or aborts the ongoing CPAC execution procedure before initiating the CHO execution.
· UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled, no matter whether CPAC condition is fulfilled or not.

· The configuration of all CPAC candidates is released after successful (any) CHO completion if CPAC configuration depends on the CHO configuration.
Proposal 4 RAN2 to discuss the co-existence of CHO and CPAC, and consider below handling:
· UE performs condition evaluation of CHO and CPAC in parallel.

· UE continues CHO evaluation while CPAC execution.

· FFS: UE finalizes execution of the ongoing CPC procedure before initiating the CHO execution, or aborts the ongoing CPAC execution procedure before initiating the CHO execution
· UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled, no matter whether CPAC condition is fulfilled or not.

· The configuration of all CPAC candidates is released after successful (any) CHO completion if CPAC configuration depends on the CHO configuration.
3. Conclusion

Based on the discussion, we have the following observations and proposals:

Observation 1 Scenarios of simultaneous CHO and CPAC configuration include CHO+CPA, CHO+CPC, CPAC in CHO, etc. 
Proposal 1 Simultaneous CHO and CPAC configuration is supported in Rel-17
Proposal 2 RAN2 to consider all scenarios for simultaneous CHO and CPAC configuration (CHO+CPA, CHO+CPC, CPAC in CHO, etc).
Proposal 3 CHO procedure has high priority over CPAC procedure in case of simultaneous CHO and CPAC procedure if they are not independent, e.g. security key refresh, SCG reconfigurations.
Proposal 4 RAN2 to discuss the co-existence of CHO and CPAC, and consider below handling:

· UE performs condition evaluation of CHO and CPAC in parallel.

· UE continues CHO evaluation while CPAC execution.

· FFS: UE finalizes execution of the on-going CPC procedure before initiating the CHO execution, or aborts the on-going CPAC execution procedure before initiating the CHO execution
· UE stops conditional reconfiguration evaluation for CPAC upon CHO condition is fulfilled, no matter whether CPAC condition is fulfilled or not.

· The configuration of all CPAC candidates is released after successful (any) CHO completion if CPAC configuration depends on the CHO configuration.
4. References

[1] RP-201040, Revised WID on Further Multi-RAT Dual-Connectivity enhancements, Huawei
[2] R2-2103109,  Summary of [Post113-e][234][eDCCA] CPAC procedures (CATT)

[image: image1.png]



