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1. Introduction
[bookmark: Proposal_Pattern_Length]In Rel-18 WIDs, the CHO including target MCG and candidate SCGs for CPAC is one of the objectives for further enhancement NR mobility [1].
	1. For CHO including target MCG and target SCG in NR-DC [RAN3]:
· to specify data forwarding optimizations; and
· to specify, if needed, a solution to avoid unnecessary signaling exchange between source MN and target SN. 

2. To specify CHO including target MCG and candidate SCGs for CPC/CPA in NR-DC [RAN3, RAN2]
· CHO including target MCG and target SCG is used as the baseline



In RAN2#119, agreements and assumptions have been made as follows [2].
	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



In RAN2#120, the following agreement has been made [3].
	Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation)



In RAN2#121, the following agreements have been made [4]
	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 conditional configuration containers in order to measure, acc to agreement above



In this contribution, we would share our views on how to configure the CHO configurations and their associated CPAC configurations, as well as the procedure of CHO/CPAC evaluation and execution.
1. Discussion
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According to the agreement made in RAN2#121, a UE should not need to unpack any of the nested conditional configuration containers to measure. As a result, configuration methods other than nested configuration should be considered.
Some companies have cast potential options:
· Option 1: Separate configuration with explicit linking
· Option 2: A message containing a pair of CHO and CPAC configurations
· Option 3: Separate configuration without any further indication
For all the options, each CHO or CPAC configuration includes at least the execution condition and the conditional RRC reconfiguration (i.e., the MCG/SCG configuration, PCell/PSCell ID, etc.).
For Option 1, the CHO and CPAC candidates are configured through separate IEs or messages. The network then informs the UE through a message that links the CHO and CPAC. The message could provide a list of condReconfigId pairs, each of which consists of a condReconfigId for a CHO and a condReconfigId for a CPAC. Upon the reception of this message, the UE can obtain the association between the CHO candidates and the CPAC candidates. 
For Option 2, the CHO and CPAC candidates are configured within a single message. A message consists of exactly single CHO candidate and single CPAC candidate. The configurations are put in separate IEs instead of nested configuration. Upon receiving the message, the UE identifies that the CHO and the CPAC candidates are associated with each other. The CHO and CPAC ID is needed for the UE to correctly associate the configurations.
For Option 3, the CHO and CPAC candidates are separately configured without any further indication of the association. The UE assumes that all of the CPAC configurations are applicable to all of the CHO candidates.
From the above three options, we found some benefits of Option 1 despite the necessity of the additional signalling for explicit linking between the CHO and CPAC configurations. The benefits are especially for the reduction of signalling overhead, which can be analyzed from two aspects. First, the signalling overhead can be reduced if the network decides to reconfigure the CHO configuration, the CPAC configuration, and/or the association between the CHO and CPAC Candidates. For CHO and/or CPAC configuration modification without association modification, the network only needs to reconfigure the updated CHO and/or CPAC configuration IE. As for the modification the association between CHO and CPAC candidates without changing their execution conditions and conditional RRC reconfigurations, the network only has to update the message that links the CHO IDs (i.e., condReconfigId for a CHO) and CPAC IDs (i.e., condReconfigId for a CPAC) so that the UE knows exactly the updated association. Secondly, the signalling overhead can also be reduced when multiple CHO candidates are associated with the same CPAC candidate. In such cases, the network only has to configure the CPAC configuration once and associate it with multiple CHO candidates through the linking message. In addition, this option provides a higher flexibility for the CHO and CPAC configuration and association, which could be forward compatible with future designs. As a result, we suggest Option 1 for the configuration of the CHO with CPAC.
Observation 1: Configuration method other than nested configuration should be considered.
Proposal 1: Option 1 (separate configuration with explicit linking) to be supported in the configuration of CHO with CPAC.

Simultaneous evaluation on CHO and CPAC is supported according to the agreement in RAN2#121. In addition, in RAN2#120, agreement was made that a UE does not execute CPAC unless CHO condition is fulfilled. With the combination of the agreements, it is possible that multiple CPAC candidates trigger their conditions before a CHO candidate is triggered, and the CPAC candidates maintain the trigger of conditions upon a CHO candidate is triggered. In such cases, the UE should select the CPAC candidates associated with the CHO candidate which triggers the CHO condition. More importantly, a UE has to select a PSCell among the PSCells corresponding to the triggered and associated CPAC candidates. The selection criteria could be based on the signal quality, the duration for holding the CPAC condition, etc. As a result, it is important to determine whether the network could instruct the UE how to select the PSCells or up to UE’s implementation.
Observation 2: It is possible that when a CHO condition triggers, there are multiple associated CPAC candidates having triggered their conditions.
Proposal 2: RAN 2 to discuss either the UE or the network to determine the selection criteria for multiple triggered CPAC candidates.

CHO and CPAC Evaluation and Execution
After the configuration of CHO and CPAC, the UE evaluates the conditions of CHO and CPAC candidates. As agreed in the previous meeting, simultaneous evaluation on the conditions of CHO and CPAC candidates are supported, and some companies have shown their concerns of the measurement overhead. In our opinion, it is beneficial to reduce the measurement overhead to mitigate the burden on the UE side, while the simultaneous evaluation potentially finds better CHO and CPAC targets. As a result, we think a compromised solution could be considered to somehow maintain the optimality of CPAC target as well as reduce the measurement overhead.
We think a conditional evaluation on CPAC candidates could be beneficial. That is, a UE does not evaluate the CPAC conditions unless their associated CHO triggers some conditions. For example, a CHO can be configured with an additional secondary TTT, which is shorter than the original TTT, to trigger the evaluation on its associated CPAC candidates. When a CHO candidate triggers the secondary TTT, the UE starts to evaluate the CPAC conditions associated with the CHO candidate. Once the CHO condition is triggered, that is, the triggering event holds for the original TTT, the UE then executes the CHO and further CPAC target selection and execution can be performed. Conversely, once the triggering event is not met, the UE stops the evaluation on CPAC conditions associated with the CHO candidate, and then resets both the original and the secondary TTT timer.
The advantage of the condition-based CPAC evaluation is the reduction of measurement overhead. The final target CHO MN/PCell must have triggered the secondary TTT before it triggers the CHO condition. That is, for CHO candidates that do not trigger the secondary TTT must not be the final target CHO MN/PCell. As a result, the measurement on their associated CPAC condition is unnecessary for the UE. With the condition-based CPAC evaluation, the waste of such unnecessary measurements on CPAC conditions can be avoided.
Observation 3: For simultaneous CHO and CPAC condition evaluation, a compromised solution can be considered to reduce the measurement overhead of the UE while maintaining the CPAC optimality.
Proposal 3: For simultaneous CHO and CPAC condition evaluation, a condition-based CPAC evaluation to be supported.

When a UE triggers the CHO condition, it is possible that multiple associated CPAC candidates have triggered their conditions, or multiple associated CPAC candidates are going to trigger their conditions. It is possible that the CPAC candidates which are going to trigger the conditions are better choices than those candidates whose conditions have been triggered. In this case, the UE may not be served by the optimal PSCell if the target PSCell is chosen from the CPAC candidates which have triggered the conditions, and the UE could perform subsequent CPAC in the target PCell. Since the CPAC configurations are released after the CPAC execution, additional signalling overhead are yielded by the subsequent CPAC procedure. As a result, we propose that CPAC execution may be deferred by a short period of time to ensure the optimal PSCell selection, if there are some exceptional associated CPAC candidates going to trigger their conditions. The deferring period could be set by a predetermined timer from the network, or depends on the CHO execution time (i.e., the UE selects PSCell and performs CPAC upon finishing the CHO execution). The criteria of “going to trigger” and the deferring period can be further discussed.
Observation 4: For a UE triggering the CHO condition, some associated CPAC candidates which are going to trigger the conditions may be better choices than those which have triggered the conditions.
Proposal 4: A UE defers the CPAC for a short period to ensure the optimal PSCell selection, if there are some exceptional associated CPAC candidates going to trigger their conditions.
Conclusion
Based on the above, we have the following observations and proposals.
Observation 1: Configuration method other than nested configuration should be considered. 
Observation 2: It is possible that when a CHO condition triggers, there are multiple associated CPAC candidates having triggered their conditions.
Observation 3: For simultaneous CHO and CPAC condition evaluation, a compromised solution can be considered to reduce the measurement overhead of the UE while maintaining the CPAC optimality.
Observation 4: For a UE triggering the CHO condition, some associated CPAC candidates which are going to trigger the conditions may be better choices than those which have triggered the conditions.
Proposal 1: Option 1 (separate configuration with explicit linking) to be supported in the configuration of CHO with CPAC.
Proposal 2: RAN 2 to discuss either the UE or the network to determine the selection criteria for multiple triggered CPAC candidates.
Proposal 3: For simultaneous CHO and CPAC condition evaluation, a condition-based CPAC evaluation to be supported.
Proposal 4: A UE defers the CPAC for a short period to ensure the optimal PSCell selection, if there are some exceptional associated CPAC candidates going to trigger their conditions.
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