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1 Introduction
The topic of CHO with associated SCG was discussed in RAN2#119-e and the following were agreed [1]:

· Observation: Current RAN2 Stage-3 specifications can support CHO including target MCG and target SCG in Rel-17.

· CHO configuration referring to or including CPC/CPA configuration (intended to be applicable together) can be supported.

· FFS: When triggering CHO, UE perform CPC/CPA configuration to start CPC/CPA evaluation, FFS if CHO evaluation and CPC/CPA evaluation is concurrent or sequential.

The issue was further discussed in RAN2#120 and RAN2#121 with the following agreements [2][3]:

· Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)

· RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18

In this contribution, we discuss the open issues regarding CHO with associated SCG, such as signaling aspects and a CHO that is associated with more than one PSCell.
2 Discussion
It has already been agreed that the UE can perform simultaneous evaluation of CHO and CPAC in Rel-18. There are three possible outcomes of this evaluation:

1. Both CHO and CPAC conditions are fulfilled 

2. The CHO conditions get fulfilled but not the CPAC conditions.

3. The CPAC conditions are fulfilled but not the CHO conditions.

In case (1), it is obvious that the UE will execute both the CHO and CPAC, as that is the main reason behind evaluating both triggering conditions simultaneously.

In case (3), it is obvious that the UE will not be able to execute the CPAC because that configuration is dependent on the CHO configuration.

Proposal 1:
When the conditions for the CHO and the associated CPAC are fulfilled simultaneously, UE executes both the CHO and CPAC.

Proposal 2:
When the conditions for the CPAC are fulfilled but not for the CHO, UE will not execute the CPAC until the CHO conditions get fulfilled.

In case (2), if the UE was not in DC before the execution of the CHO (i.e., it was a CHO with associated CPA), then the UE can execute the CHO and keep monitoring the CPA condition and perform the CPA when they are satisfied.

Proposal 3:
If the UE was not in DC, when the CHO conditions get fulfilled, the UE executes the CHO and keeps monitoring the CPA conditions. 

If the UE was already in DC before the execution of the CHO, then there are several ways to proceed when the CHO conditions are fulfilled and the CPC conditions are not:

a) UE will not execute the CHO immediately but waits until the CPC conditions are also fulfilled.

b) UE checks if the CPC conditions gets fulfilled within a certain duration to be able to do the simultaneous CHO/CPC execution, but it will execute the CHO separately if the CPC conditions are not fulfilled after that. 
c) UE will execute the CHO immediately.

Case 2a could lead to unnecessary RLF, for example, if the source’s radio conditions degrade considerably if the CPC if the CPC conditions do not get fulfilled in time. 

Case 2b eliminates some of the risk of RLF of case 2a by limiting the amount of time the UE waits for the CPC conditions to be fulfilled, but there is still a non-zero risk that RLF may occur.

Case 2c is the safest option with no risk of RLF as the CHO is executed immediately.

Observation 1:
Waiting for the CPC conditions to be fulfilled after the CHO conditions get fulfilled, without executing the CHO, may lead to RLF.

When the CHO is executed without the associated SCG (in case 2c and in case 2b, after the wait duration), there are a couple of aspects remaining to be considered:

· Can the UE keep using the current SCG configuration?

· Can the UE keep monitoring/evaluating the conditions of the CPC that is associated with the CHO that just got executed, and execute the CPC when the conditions get fulfilled?

In our understanding, it may not be possible to keep using the SCG configuration because some of the SCG configuration may not be valid anymore (e.g., security keys for the SCG may need to be updated during PCell change, at least for the inter-MN case). Also, in RAN2-121, in the context of selective SCG activation, it has been agreed that [3]:
· In SCG selective activation, the CPC/CPA configurations of the UE should be released after PCell change, at least for inter MN (by explicit indication from network, FFS other case). 

If the current SCG configuration cannot be kept, then monitoring/executing the CPC conditions will not make sense because the CPC is a delta configuration on top of the current SCG configuration.
Observation 2:
If the CHO is executed without the associated CPC, it may not be possible to keep the existing SCG, and in that case, it may not be possible to use the CPC configuration afterwards.

Considering the above, further discussion is required and we propose that:

Proposal 4:
RAN2 to choose among the following options regarding the handling of the UE’s current SCG after the execution of a CHO without the associated CPC:

· SCG is released.
· SCG is kept (if possible). When SCG can be kept is FFS.
· SCG is kept or released depending on configuration/indication (e.g., in the CHO configuration)

Proposal 5:
If the UE cannot keep the current SCG configuration after the CHO execution, the CPC configuration associated with the CHO is released.

In some scenarios, it could be possible that there can be several candidate PSCells for a certain PCell. This can be realized via implementation, where a CHO with associated SCG is configured for each possible PSCell. However, this is inefficient signalling, as the MCG configuration is repeated in each configuration. A more optimal solution is to have a CHO that can be configured/associated with multiple SCGs, each with its own triggering conditions.
Proposal 6:
A CHO can be associated with multiple CPACs, each target PSCell having different triggering conditions.

For example, a UE may be configured with a CHO configuration that has two associated SCGs, SCG1 and SCG2. If the triggering conditions for the PCell and PSCell1 get fulfilled, the UE will execute the CHO with SCG1. If the triggering conditions for the PCell and PSCell2 get fulfilled, the UE will execute the CHO with SCG2.  Releasing all conditional reconfigurations upon the execution of another conditional reconfiguration, as per rel-17, will result in unnecessary reconfigurations. Thus, we propose:

Proposal 7:
When a UE executes a CHO with multiple CPACs associated with it, it may be configured to keep the other CPC configurations associated with the CHO and keep monitoring their triggering conditions.
With regard to the RRC signalling structure design, there are two main possibilities:

a) A CHO containing the MCG configuration (and triggering conditions) and the associated SCG configuration(s) (and the SCG triggering conditions)

b) A CHO containing only the MCG configuration (and PCell change triggering condition), separate configuration for each SCG (i.e., a CPC with SCG configuration and PSCell change triggering condition), and a configuration associating the CHO with the SCG configuration(s) (e.g., in a way like a measurement ID associates a measurement object and a measurement reporting configuration).

Proposal 8:
RAN2 to choose one of the following structures for defining CHO with associated SCG for rel-18: 
a) Nested configuration (i.e., one or more CPACs embedded within the CHO configuration) 

b) Separate CHO and CPAC configuration(s), and a configuration associating the CHO and CPAC configuration(s). 
Clarification is also needed if the CHO triggering conditions for the PCell that is associated with multiple SCG/CPAC configurations. For example, if the UE is configured with a CHO for PCell1 that is associated with PSCell1 and PSCell2, it is not clear that if the thresholds related to the PCell1 (e.g., condEventA3 threshold) can be different in evaluating the triggering conditions for PCell1+PSCell1 and that for PCell1+PSCell2. 
Proposal 9:
RAN2 to clarify whether a CHO configuration can have different triggering conditions/thresholds for the target PCell for each CPAC it is associated with. 

3 Conclusion
In this contribution, the following observations and proposals were made regarding CHO configurations with associated SCG: 

Observation 1:
Waiting for the CPC conditions to be fulfilled after the CHO conditions get fulfilled, without executing the CHO, may lead to RLF.

Observation 2:
If the CHO is executed without the associated CPC, it may not be possible to keep the existing SCG, and in that case, it may not be possible to use the CPC configuration afterwards.

Proposal 1:
When the conditions for the CHO and the associated CPAC are fulfilled simultaneously, UE executes both the CHO and CPAC.

Proposal 2:
When the conditions for the CPAC are fulfilled but not for the CHO, UE will not execute the CPAC until the CHO conditions get fulfilled.

Proposal 3:
If the UE was not in DC, when the CHO conditions get fulfilled, the UE executes the CHO and keeps monitoring the CPA conditions. 

Proposal 4:
RAN2 to choose among the following options regarding the handling of the UE’s current SCG after the execution of a CHO without the associated CPC:

· SCG is released

· SCG is kept (if possible). When SCG can be kept is FFS.
· SCG is kept or released depending on configuration/indication (e.g., in the CHO configuration)

Proposal 5:
If the UE cannot keep the current SCG configuration after the CHO execution, the CPC configuration associated with the CHO is released.

Proposal 6:
A CHO can be associated with multiple CPACs, each PSCell having different triggering conditions.

Proposal 7:
When a UE executes a CHO with multiple CPACs associated with it, it may be configured to keep the other CPC configurations associated with the CHO and keep monitoring their triggering conditions.

Proposal 8:
RAN2 to choose one of the following structures for defining CHO with associated SCG for rel-18: 
a) Nested configuration (i.e., one or more CPACs embedded within the CHO configuration) 
b) Separate CHO and CPAC configuration(s), and a configuration associating the CHO and CPAC configuration(s). 

Proposal 9:
RAN2 to clarify whether a CHO configuration can have different triggering conditions/thresholds for the target PCell for each CPAC it is associated with. 
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