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1	Introduction
During RAN2#123bis the following related decisions have been made [1]:
	P2: The execution of CHO with candidate SCG is prioritized, if both PCell for CHO only or CHO including target MCG and target SCG, and the PCell and the associated PSCell for CHO with candidate SCG(s) is triggered.
P4: R2 assumes that the maximum number of conditional reconfigurations maxNrofCondCells (i.e., including the coexistence CHO with candidate SCGs, CHO only, CHO with target SCG, CPA/CPC if present) is 8 in Rel-18. FFS whether any optional additional UE cap for higher number is needed.
P1a: If at least the legacy CPA or CPC was configured, UE removes CHO with candidate SCG configurations when PSCell changes,same as the legacy in the current spec.
P1b: If the legacy CPA or CPC was not configured, UE does not have to remove the configuration for CHO with candidate SCG(s) autonomously when PSCell changes (i.e. UE just wait and follow the NW signaling).
P5: The legacy condEventA4 related parameters are provided by the candidate MN to the source MN for the execution condition for candidate PSCell, at least including(FFS more parameters are needed, FFS the parameters are in inter-node message or Xn message),
-	a4-Threshold
-	hysteresis (optional)
-	timeToTrigger (optional)
-	rsType (optional)
P6: For the preparation of the R18 CHO with candidate SCG(s), it is up to RAN3 on the signaling details between S-MN and T-MN. The related RN in the running CR can be removed.
P3: The configuration for CHO with candidate SCG(s) is not considered for CHO recovery.



RAN2 123bis post meeting email discussions captured the following open issues [2]:
	R2 assumes that the maximum number of conditional reconfigurations maxNrofCondCells (i.e., including the coexistence CHO with candidate SCGs, CHO only, CHO with target SCG, CPA/CPC if present) is 8 in Rel-18. FFS whether any optional additional UE cap for higher number is needed.

	The execution condition parameters provided from T-MN to S-MN at least includes a4-threshold, hysteresis (optional), timeToTrigger (optional), rsType (optional). FFS more parameters are needed. FFS it is captured in the inter-node RRC message or in the Xn message.



On top of the abovementioned open issues there are also further open issues to be discussed to enable a well operating Rel-18 procedure that has high benefits in the field, without any drawbacks. 
2	Remaining issues
In this paper, we discuss the most important remaining topics. The discussion is structured in the following way.
· Section 2.1 discusses the issue that can happen when CHO-only configuration is configured.
· Section 2.2 discusses the issue of redundant target PCell configuration sent to the UE multiple times.
· Section 2.3 discusses the issue of candidate PSCell measurement at the time of CHO preparation trigger.
2.1 CHO-only configuration discussions
This section discusses the CHO-only configuration, the network and UE behaviour when UE has a CHO-only configuration along the CHO with candidate SCG configuration.
Target MN contacts target SN to obtain the target SCG configuration to be included in the CHO with candidate SCG configuration. Target MN integrates the candidate SCG configuration along the target MCG configuration and determines to include a CHO configuration with single connectivity and send these configurations to the source MN. 
In case UE is configured with CHO-only configuration with single connectivity and CHO with candidate SCG configuration and UE executes the CHO-only configuration, it can be clarified whether the target MN needs to release the candidate SNs right away. 
In case target MN aims to enable dual connectivity, target MN may re-prepare the candidate SNs right after releasing them after successful CHO-only execution. This will cause unnecessary signalling and delay for target PSCell addition. 
For this reason, we think it is ideal for the target MN to only release some of the candidate SNs, and re-configure some of the candidate SNs (initially prepared as part of CHO with SCG configuration) as CPA to the UE, or indicate PSCell addition for one of the candidate PSCells.
Proposal 1: After successful CHO-only for single connectivity execution, Target MN does not have to release all the candidate SNs prepared with CHO with candidate SCGs. 
Alternatively, the CHO-only configuration can be a dual connectivity configuration when CHO-only configuration with single connectivity configuration is not provided to the UE. In case the CHO-only configuration, configured along the CHO with candidate SCG configuration, is a dual connectivity configuration, then it is clear for the UE that the target PSCell access condition did not hold. As this target PSCell access condition would be configured along the CHO with candidate SCG configuration. In that case, UE can apply the target SCG configuration and wait for an indication from the target MN to be re-configured to single connectivity or continue with the random access to target PSCell.
Proposal 2: In case UE is configured with a CHO-only which is a dual connectivity configuration and it is configured along a CHO with candidate SCG configuration for the same target PSCell, UE applies the target SCG configuration but refrains from executing the random access towards the target SCG and waits a confirmation from MN to access. It is left to MN implementation to indicate UE to go on with the random access procedure to target PSCell or to re-configure the UE with single connectivity.
Source MN determines the execution condition for PCell part of CHO with candidate SCG configuration and the CHO-only configuration. The main reasoning to include the the CHO only configuration is to avoid any radio link failure at the UE side, as UE would be waiting for the PSCell change execution condition to be fulfilled before triggering the CHO. 
Typically for the CHO execution condition the target radio status is considered. However, the CHO only execution condition can be assigned considering the serving cell quality to avoid RLFs. As, as long as RLF is not expected the execution condition for one of the target PSCells maybe fulfilled and UE can execute the CHO with SCG configuration. 
Observation 1: Network can make sure the execution of CHO only configuration is delayed by using the existing offset in the CHO execution condition for the SpCell in the A3 configuration.
Changing with the offset to execute the PCell change can lead to some radio link failures. An alternative solution would be to keep the execution condition the same but relate the execution of the CHO configuration with the radio link failure detection indicators such as N310 counter or T310 timer such that even if the CHO execution condition holds, if no radio link failure detection is running the CHO execution can be postponed. This will allow UE to evaluate PSCell execution condition. 
Proposal 3: For UEs configured with a CHO with candidate SCG and CHO-only configuration for the same target PCell, the CHO-only configuration is only executed if T310 is running or N310 counter is incremented. 
2.2 Delta configuration
In the RAN2 agreements, for CHO including target MCG and candidate SCGs in NR-DC it has been agreed that separate containers will be prepared and transferred by the target MN corresponding to target MCG configuration and different target SCG configurations (for different target PSCells). 
	P8: For CHO with candidate SCGs for CPA/CPC, the RRCReconfigurtaion message in one CHO container includes one MCG configuration and one SCG configuration (i.e. similar to Rel-17 CHO with SCG configuration).



Such preparation procedure, despite being simple, entails the problem of signalling same target PCell configurations repeated multiple times in each  container with a different target PSCell. Such problem of increased signalling overhead scales with the number of target PSCell configurations to be provided to the UE. 
As a solution to this problem, an approach can be taken where the target MCG configuration can be configured as a delta on top of another target MCG configuration for the same cell.
Observation 2: During CHO including target MCG and candidate SCGs in NR-DC, while configuring separate containers for same target PCell and different target PSCells, transferring multiple target MCG configuration as a delta configuration can help reduce signalling overhead and storing load at the UE side. To configure the target MCG configuration as a delta configuration, the source MCG configuration can act as the reference configuration. 
Similarly, it can also be argued that since in all the prepared containers, the target MCG remain same, allowing one target MCG configuration as reference (instead of source MCG configuration) and considering other target MCG configurations as delta over the reference results in even further signalling overhead reduction. 
Proposal 4: RAN2 should down-select between allowing delta for CHO with multiple candidate SCGs where delta is based on source configuration or the delta is based on one of the target MCG configuration for the same PCell. 
2.3 Candidate PSCell measurements at the time of CHO preparation
It is expected that network configures an A3 event for intra-frequency scenario to trigger the CHO preparation. The A3 event is based on a single measurement object that indicates the serving PCell carrier. While reporting the measured cells with respect to the A3 event, UE will not be reporting measurements for multiple candidate PSCells as these cells are on a separate carrier than the target PCell carrier. 
Observation 3: In the event report related to target PCell, multiple candidate PSCells are not reported by the UE.
In the RAN2#123 meeting the following has been agreed:
	Recommendation of the candidate PSCells can be based on measurement results.



The agreement concerns the procedure to recommend candidate PSCells by candidate MN to candidate SN. Through the agreement we understand that the source MN should forward candidate PSCell measurements from UE to the candidate MN. As the source MN will not receive candidate PSCell measurement from UE with the A3 event that will trigger the CHO preparation, it is unclear what should be the source MN behaviour for candidate PSCell measurements after receiving an A3 event report.
 The following solutions can be considered as alternative solutions:
1. Network configures periodic reporting on the target carrier frequency of candidate PSCells.
2. Network waits for further measurement report on the target carrier frequency of candidate PSCells
3. Network does not forward candidate PSCell measurement.
4. Enhance reporting to enable reporting of the candidate PSCells along the candidate PCell reporting.
Proposal 5: RAN2 discusses which of the solutions are considered for the problem of not having candidate PSCell measurement at the time of CHO preparation trigger.
3	Conclusion
This document has made the following observations and proposals:
Proposal 1: After successful CHO-only for single connectivity execution, Target MN does not have to release all the candidate SNs prepared with CHO with candidate SCGs. 
Proposal 2: In case UE is configured with a CHO-only which is a dual connectivity configuration and it is configured along a CHO with candidate SCG configuration for the same target PSCell, UE applies the target SCG configuration but refrains from executing the random access towards the target SCG and waits a confirmation from MN to access. It is left to MN implementation to indicate UE to go on with the random access procedure to target PSCell or to re-configure the UE with single connectivity.
Observation 1: Network can make sure the execution of CHO only configuration is delayed by using the existing offset in the CHO execution condition for the SpCell in the A3 configuration.
Proposal 3: For UEs configured with a CHO with candidate SCG and CHO-only configuration for the same target PCell, the CHO-only configuration is only executed if T310 is running or N310 counter is incremented. 
Observation 2: During CHO including target MCG and candidate SCGs in NR-DC, while configuring separate containers for same target PCell and different target PSCells, transferring multiple target MCG configuration as a delta configuration can help reduce signalling overhead and storing load at the UE side. To configure the target MCG configuration as a delta configuration, the source MCG configuration can act as the reference configuration. 
Proposal 4: RAN2 should down-select between allowing delta for CHO with multiple candidate SCGs where delta is based on source configuration or the delta is based on one of the target MCG configuration for the same PCell. 
Observation 3: In the event report related to target PCell, multiple candidate PSCells are not reported by the UE.
Proposal 5: RAN2 discusses which of the solutions are considered for the problem of not having candidate PSCell measurement at the time of CHO preparation trigger.
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