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Introduction
CHO including target MCG and candidate SCG for CPC/CPA is one of the Rel-18 NR mobility objectives for standardization [1]:
	· 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-e meeting, some progresses were made for this topic [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.
[bookmark: _Hlk118274772]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.


Chair: NOTE that the above agreements are NOT intended to describe the Stage3 signalling details. 


In this contribution, we would like to discuss open issues and the general procedures of CHO including target MCG and candidate SCGs for CPC/CPA.
Discussion
Evaluation of CHO and CPA/CPC
[bookmark: _Hlk110416859]As discussed in RAN2#119-e meeting, current RAN2 Stage-3 specifications can support CHO including target MCG and target SCG in Rel-17. In other words, when the handover procedure completes, the UE can be served with dual connectivity. However, it should be noticed that in this scenario, the UE only evaluate the execution condition configured for PCell, while the quality of PSCell of SCG is not considered, which may cause SCG failure, especially when SCG is on FR2. 
Observation 1: For CHO including SCG case, UE may suffer SCG failure, due to that only PCell quality is evaluated.
The main motivation of configuring CHO including SCG is for the potential throughput enhancements brought by dual connectivity. Therefore, once it is configured, it’s better to assure the robustness to achieve the successful handover with SCG. And that’s why CHO including target MCG candidate SCGs for CPC/CPA is proposed, as more PSCell candidates and the corresponding evaluation are taken into consideration. 
Observation 2: CHO including target MCG and (candidate) SCG aims at the scenario with high throughput requirements, and once it’s configured, it’s better to assure the robustness for the successful handover with SCG.
The FFSs left in RAN2#119-e meeting is mainly about the UE behaviour when CHO including target MCG and candidate SCGs for CPC/CPA is configured. 
	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.


There are two possible ways:
· The UE evaluates execution condition of the candidate PCells (for CHO) first, and then only when CHO triggers, the UE applies CPC/CPA configuration to start CPC/CPA evaluation;
· The UE evaluates execution conditions of both candidate PCells (for CHO) and candidate PSCells (for CPA/CPC) concurrently, and triggers CHO only or CHO with CPA/CPC.
From our point of view, the second way of evaluating execution conditions of both CHO and CPA/CPC candidate cells concurrently is slightly preferred, since the quality of candidate SCG is taken into consideration. This provides more possibility to achieve a quick and successful handover with SCG for the UE. Besides, it may reduce the total time consumption to served with dual connectivity, due to the CPA/CPC measurements are performed before. But the second way may cause extra UE power consumption for measurement. 
Observation 3:  With concurrent evaluation of execution conditions of both CHO and CPA/CPC candidate cells, the UE is more possible to be served with dual connectivity after handover with high throughput, but it may cause more power consumption.
Proposal 1: For CHO including target MCG and candidate SCGs for CPC/CPA, the execution condition for both CHO and CPA/CPC should be evaluated concurrently.
[bookmark: _Hlk118284182]Signalling structure for CHO including target MCG and candidate SCGs for CPA/CPC
Currently, the configuration for a CHO candidate includes configuration provided by target cell and the corresponding execution condition decided by the serving cell. For the configuration provided by target cell, it cannot be changed by the serving cell, and it is applied when the execution condition satisfies. Besides, when to comprehend the configuration provided by target cell is up to UE’s implementation. 
If proposal 1 was agreed, the existing signalling structure is not suitable, because the CPA/CPC configuration is associated with one specific CHO candidate cell, which means it should be part of the configurations provided by the CHO candidate cell, can be applied only when CHO execution condition satisfies.
Observation 4: The existing signalling structure for CHO cannot support the concurrent evaluation of CHO and CPA/CPC.
To support the current evaluation of CHO and CPA/CPC, the CPA/CPC configuration and CHO configuration should be decoupled from the signalling structure point, while some association between them can be indicated.
Proposal 2: CHO and CPA/CPC configuration should be decoupling configured in the RRC signalling, and the association between CHO candidates and CPA/CPC candidates can be indicated separately, or in CHO or CPA/CPC configuration.
Besides, for different CHO candidates, some or all CPA/CPC candidate may be the same, the RRC signalling overhead may be reduced with the decoupling configuration, since configuration of one common CPA/CPC candidate is only provided once, while existing configuration way may provide it repeatedly.
Observation 5: Decoupling configuration of CHO and CPA/CPC may help to reduce RRC signalling overhead without the same CPA/CPC configuration associated with different CHO candidates.
It should be noticed that, in Rel-16/17 CHO and CPA/CPC discussion, the maximum number of conditional candidates is strict to 8, considering the limitation of the UE’s measurement capability. With the decoupling configuration and concurrent evaluation of CHO and CPA/CPC, the UE may need to evaluate and measure more objectives, RAN2 is kindly asked whether the related UE capability, i.e., measurement capability should be enhanced. And from our point of view, the UE’s capability is also one factor for the network’s decision whether CHO including target MCG and candidate SCGs for CPC/CPA can be configured.
Proposal 3: RAN2 is kindly asked whether the related UE capability, i.e., measurement capability should be enhanced for concurrent evaluation.
General procedure of CHO including target MCG and candidate SCGs for CPA/CPC 
For CHO including target MCG and candidate SCGs for CPA/CPC, it starts with that the source MN sends CHO request for related resources. One open issue for this whole procedure is that which node makes the decision to configure CPA/CPC for the UE, source MN or candidate MN. In Rel-16 and Rel-17 CPA/CPC discussion, CPA is initiated by MN, while CPC can be categorized as MN initiated CPC and SN initiated CPC (with/without MN involved). For CPC in this case, only MN initiated should be considered, since the CHO request is received by MN. And as to this procedure is CPA or CPC, it depends on whether there’s source SN before mobility.
Proposal 4: RAN2 should further discuss whether source MN or candidate MN(s) decides the configuration of CPA/CPC.
Proposal 5: For CHO including target MCG and candidate SCGs for CPA/CPC, the candidate MN initiate its related CPA/CPC procedure, and whether it’s CPA or CPC depends on the existing source SN or not.
Based on the discussion in this contribution, we propose the general procedure of CHO including target MCG and candidate SCGs for CPA/CPC, depicted in Figure 1.
1. [bookmark: _Hlk118288731]The source MN make the decision of CHO and send CHO request, maybe based on the UE’s measurement report, the UE’s capability, etc. There may be CPA/CPC indication together with CHO request.
2. The candidate MN (T-MN) coordinate with target SNs to provide CPA/CPC configuration (and this may be based on source MN’s indication or its own decision).
3. The Candidate MN provides CHO and CPAC configurations to the source MN.
4. For CPC procedure, there’s release of the source SN (S-SN).
5. The source MN provides CHO and CPAC configurations in decoupling way.
6. UE evaluate CHO and CPAC execution conditions concurrently.


Proposal 6: For RAN2’s further discussion on the CHO including target MCG and candidate SCGs for CPA/CPC, the following procedure can be taken baseline:
1.	The source MN make the decision of CHO and send CHO request, maybe based on the UE’s measurement report, the UE’s capability, etc. There may be CPA/CPC indication together with CHO request.
2.	The candidate MN (T-MN) coordinate with target SNs to provide CPA/CPC configuration (and this may be based on source MN’s indication or its own decision).
3.	The Candidate MN provides CHO and CPAC configurations to the source MN.
4.	For CPC procedure, there’s release of the source SN (S-SN).
5.	The source MN provides CHO and CPAC configurations in decoupling way.
6.	UE evaluate CHO and CPAC execution conditions concurrently.
Conclusions
In this contribution, we analyse the open issues of open issues and the general procedures of CHO including target MCG and candidate SCGs for CPC/CPA. Following is our observations and proposals.
Observations:
Observation 1: For CHO including SCG case, UE may suffer SCG failure, due to that only PCell quality is evaluated.
Observation 2: CHO including target MCG and (candidate) SCG aims at the scenario with high throughput requirements, and once it’s configured, it’s better to assure the robustness for the successful handover with SCG.
Observation 3:  With concurrent evaluation of execution conditions of both CHO and CPA/CPC candidate cells, the UE is more possible to be served with dual connectivity after handover with high throughput, but it may cause more power consumption.
Observation 4: The existing signalling structure for CHO cannot support the concurrent evaluation of CHO and CPA/CPC.
Observation 5: Decoupling configuration of CHO and CPA/CPC may help to reduce RRC signalling overhead without the same CPA/CPC configuration associated with different CHO candidates.
Proposals:
Proposal 1: For CHO including target MCG and candidate SCGs for CPC/CPA, the execution condition for both CHO and CPA/CPC should be evaluated concurrently
Proposal 2: CHO and CPA/CPC configuration should be decoupling configured in the RRC signalling, and the association between CHO candidates and CPA/CPC candidates can be indicated separately, or in CHO or CPA/CPC configuration.
Proposal 3: RAN2 is kindly asked whether the related UE capability, i.e., measurement capability should be enhanced for concurrent evaluation.
Proposal 4: RAN2 should further discuss whether source MN or candidate MN(s) decides the configuration of CPA/CPC.
Proposal 5: For CHO including target MCG and candidate SCGs for CPA/CPC, the candidate MN initiate its related CPA/CPC procedure, and whether it’s CPA or CPC depends on the existing source SN or not.
Proposal 6: For RAN2’s further discussion on the CHO including target MCG and candidate SCGs for CPA/CPC, the following procedure can be taken baseline:
1.	The source MN make the decision of CHO and send CHO request, maybe based on the UE’s measurement report, the UE’s capability, etc. There may be CPA/CPC indication together with CHO request.
2.	The candidate MN (T-MN) coordinate with target SNs to provide CPA/CPC configuration (and this may be based on source MN’s indication or its own decision).
3.	The Candidate MN provides CHO and CPAC configurations to the source MN.
4.	For CPC procedure, there’s release of the source SN (S-SN).
5.	The source MN provides CHO and CPAC configurations in decoupling way.
6.	UE evaluate CHO and CPAC execution conditions concurrently.
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