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1. Introduction
We have reached the below agreements[2][3][4] in previous RAN2 meetings regarding CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC[1], the so-called “CHO with CPAC”:
	RAN2#119e

· 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.

RAN2#120

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

RAN2#121

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

· The UE should not need to unpack any of the nested conditionalconfiguration containers in order to measure, acc to agreement above

RAN2#121bis-e
For the CHO+CPC case:

· When both CHO and CPC conditions are met, both CHO and CPC cell change is executed.

· Baseline: The UE waits until both CHO and CPC conditions are met (always). (furthermore, it is assumed that if needed the network can provide a complementary CHO-only configuration, to avoid failures in deployments where failure would otherwise be likely to happen).  

· Alternative: FFS if When CHO condition is met, but CPC condition is not met, CHO execution is triggered (and somehow source SCG can be released). IF allowed in the new configuration the UE may continue evaluation of CPC/CPA conditions.




In this contribution, we will discuss the open issues of CHO with CPAC procedure.
2. Discussion

The procedure of CHO with CPAC includes the steps for configuration, evaluation, and execution. Figure-1 shows an example signaling flow for CHO with CPAC procedure, in which simultaneous CHO and CPAC execution is performed.
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Figure-1  CHO with CPAC
Based on Figure-1, we will discuss the open issues of CHO with CPAC procedure. 

2.1 CHO condition is met, but CPC condition is not met
In RAN2#121bis-e meeting, RAN2 discussed the handling when CHO condition is met, but CPC condition is not met. There are two cases according to the configuration of CHO with CPAC.
·  Case 1: CHO-only is configured. UE can execute CHO. (covered by baseline)
· Case 2: CHO-only is not configured.
In Case 1, the UE will NOT continue to evaluate the CPAC in the CHO with CPAC.
In Case 2, we may consider the alternative solution “FFS if When CHO condition is met, but CPC condition is not met, CHO execution is triggered (and somehow source SCG can be released). IF allowed in the new configuration the UE may continue evaluation of CPC/CPA conditions.” Source PCell may occur RLF if UE doesn’t perform handover. Hence, we think the answer should be Yes to trigger CHO execution. However, this is a kind of fallback of CHO with CPAC. One way is UE performs handover to the target MCG and target SCG according to the RRCReconfiguration in the “CHO with CPAC” without checking the signal quality of the SCG. Since the CPAC execution condition for target SCG doesn’t meet, the UE can execute CHO with CPAC and perform the following procedure:

· Trigger SCG suspend procedure

· Continue to evaluate the execution condition of CPAC configurations which are associated with the target PCell

Proposal 1. If CHO condition is met while CPC condition is not met, the UE can execute CHO with CAPC and perform the following procedure:

· Trigger SCG suspend procedure
· Continue to evaluate the execution condition of CPAC configurations that are associated with the target PCell.

2.2 Configuration of CHO with CPAC
CHO with CPAC can be initiated by source MN(S-MN) for a single connection or dual connection NR UE. The S-MN requests CHO for one or more candidate cells belonging to one or more candidate target MN(T-MN). 
Considering S-MN may not be aware of the candidate SN connection with the T-MN, T-MN may prepare CHO candidate(s) only, CHO with SCG, or CHO with CPAC, it’s better for T-MN to decide whether/which CPAC candidates are included within CHO. If preparing CHO with CPAC, T-MN initiates CPAC towards potential T-SNs.  Naturally following the Rel-17 MN-initiated CPAC procedure, T-MN decides the CPAC execution conditions. 

Proposal 2. It’s T-MN to initiate CPAC and generate the CPAC execution conditions in case of CHO with CPAC. 
We would like to discuss the options for how to configure the execution conditions for CPAC. More specifically, the execution conditions for CPAC should be associated with the MeasConfig configured by which network node:

	Alternative
	Configured by
	Notes

	Option-1: Target MCG MeasConfig
	T-MN
	Pros: It is the current mechanism that MN generates CPAC execution condition based on its own MeasConfig.
Cons: Before performing CPAC evaluation, UE needs to decode CHO conditional configuration to get the Target MCG MeasConfig.
UE needs to perform extra measurement for CPAC evaluation if the execution conditions of CPAC are associated with a frequency has not been configured to measure by serving MCG and SCG. 

	Option-2: Source MCG MeasConfig 
	S-MN
	Pros: No extra measurement needs to be performed for CPAC evaluation. 

Cons: New mechanism needs to be introduced for T-MN to generate CPAC execution conditions based on Source MCG MeasConfig.

	Option-3: Source SCG MeasConfig
	S-SN
	Pros: No extra measurement needs to be performed for CPAC evaluation. 

Cons: New mechanism needs to be introduced for T-MN to generate CPAC execution conditions based on Source SCG MeasConfig.


In the RAN2#121 meeting, it was agreed that “The UE should not need to unpack any of the nested conditionalconfiguration containers in order to measures”. Then, only Option-2 and Option-3 are potential options. With Option-2, a cell can be configured as candidate PSCell only if it is working on frequency included in source MCG MeasConfig. Similarly, with Option-3, a cell can be configured as candidate PSCell only if it is working on frequency included in source SCG MeasConfig. To provide more flexibility for network configuration, we suggest RAN2 to support both Option-2 and Option-3.
Proposal 3. For CHO with CPAC, each CPAC execution condition refers to the measurement configuration of either source MCG or source SCG.

The source MN sends an RRCReconfiguration message to the UE,  this final message contains:

· the configuration of CHO candidate cell(s) and CHO execution condition(s).

· the configuration of CPAC candidate cell(s) and CPAC execution condition(s) 

It’s worth noting that the construction of the final message will decide how UE decodes the conditional configuration, especially, how UE gets the CPAC execution condition(s) and the corresponding measurement configurations. It was agreed in the RAN2#121 meeting that the UE should not need to unpack any of the nested conditional configuration containers in order to measure.  Therefore, CPAC execution condition(s) is allocated at the same level as CHO execution condition(s), there are below options:
· Option 1: CPAC configuration is contained in CHO configuration (CondReconfigToAddMod). CPAC execution condition(s) is allocated at the same level of CHO execution condition(s).
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· Option 2: CHO configuration refers to CPAC configuration. 
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In option 2, one motivation is to reuse one CPAC conditionReconfiguration for several CHO candidates. Then, the potential target SN should provide for the UE only one same CPAC conditionReconfiguration for one potential PSCell, which is linked to several CHO candidates.  In this way, the SCG RB configurations are also assumed to be the same for all associated CHO candidates. It needs coordination for all CHO candidates and brings complexity.  

Therefore, option1 is preferred. we propose that CHO configuration includes CPAC configuration. CPAC execution condition(s) is allocated at the same level as CHO execution condition(s).
Proposal 4. CPAC configuration is included in CHO configuration (CondReconfigToAddMod). CPAC execution condition(s) is allocated at the same level as CHO execution condition(s)
2.3 Failure Handling
The failure handling of CHO with CPAC is an open issue, including CHO failure and/or CPAC failure. If CHO execution is successful but CPAC execution fails, UE shall report SCG failure information as legacy. In case of CHO failure, UE initiates RRC re-establishment procedure. 
We may utilize the configuration of CHO with CPAC to optimize the UE performance during the RRC re-establishment procedure.
When UE initiates RRC re-establishment procedure, the UE starts T311 and performs cell selection. In Rel-18 CHO with CPAC, if the selected cell is a candidate PCell of CHO with CPAC, how should UE select one CPAC candidate? UE may check the CPAC condition evaluation result. If CPAC execution condition is met, there is no problem for UE to select this CPAC candidate cell, then the UE attempts CHO with CPAC execution. 
If no execution condition of any CPAC, which is associated with the selected cell(i.e. candidate PCell of CHO with CPAC)， is met, there is a big possibility for UE to meet SCG failure if UE performs CHO with CPAC execution, which may make the signaling procedure more complex. Hence, re-establishment is preferred in this case.
Proposal 5. When RRC re-establishment is initiated, the UE performs cell selection. If the selected cell is a candidate PCell of CHO with CPAC and the CPAC execution condition is met, then the UE attempts CHO with CPAC execution, otherwise, re-establishment is performed.
3. Conclusion

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

Proposal 1. If CHO condition is met while CPC condition is not met, the UE can execute CHO with CAPC and perform the following procedure:

· Trigger SCG suspend procedure

· Continue to evaluate the execution condition of CPAC configurations that are associated with the target PCell.
Proposal 2. It’s T-MN to initiate CPAC and generate the CPAC execution conditions in case of CHO with CPAC.
Proposal 3. For CHO with CPAC, each CPAC execution condition refers to the measurement configuration of either source MCG or source SCG.
Proposal 4. CPAC configuration is included in CHO configuration (CondReconfigToAddMod). CPAC execution condition(s) is allocated at the same level as CHO execution condition(s)
Proposal 5. When RRC re-establishment is initiated, the UE performs cell selection. If the selected cell is a candidate PCell of CHO with CPAC and the CPAC execution condition is met, then the UE attempts CHO with CPAC execution, otherwise, re-establishment is performed.
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