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1		Introduction
In RAN3 #117 meeting, the CHO with SCG and CHO with multiple SCGs was discussed and the below agreements are captured in chair Notes[1]. 
[bookmark: _GoBack]In Rel.18, RAN3 will continue the work on the CHO with SCG at the target. The scope will be limited to the data forwarding optimizations. 
Regarding CHO with multiple SCGs at the target, RAN3 will wait for the progress in RAN2 before starting signalling design. At the next meeting, RAN3 will open discussion on the data forwarding aspects.
WA: RAN3 agrees to create a separate chapter in TS 37.340 related to CHO with DC, and to do it as part of the work on the Rel.18 Mobility Enhancements. 
This contribution will discuss the supporting of above item 3 and item 4 
[bookmark: _Toc449541143]2		Discussion
In RAN3#117 meeting, we made the agreements on the specifying CHO including target MCG and candidate SCGs for CPC/CPA: Regarding CHO with multiple SCGs at the target, RAN3 will wait for the progress in RAN2 before starting signalling design. But in last RAN2 meeting, there is no big progress on the discussion on the supporting scenarios and will not discuss in Oct meeting. RAN3 should discuss the scenarios and identified the supporting scenarios as leading team of this sub item. 
Proposal 1: RAN3 should study which scenario will be supported in specifying CHO including target MCG and candidate SCGs 
In R17 CHO with SCG, only one target SCG is configured and no execution condition is set for this SCG. The UE just evaluate the execution condition for target MN. In this situation, the radio quality of the SCG cannot be guaranteed. The justification of sub item is descripted as below in [2]: 
However, this alone may not be sufficient to optimise MR-DC mobility, as the radio link quality of the conditionally-configured PSCell may not be good enough or may not be the best candidate PSCell when the UE accesses the target PCell, and this may impact the UE throughput. To mitigate this throughput impact, Rel-18 CHO+MRDC can consider CHO including target MCG and multiple candidate SCGs for CPC/CPA.
From above description about multiple candidate SCGs for CPC/CPA, the SCGs may be configured for CPC or CPA. We may derive the source set may be configured as MCG only or MCG+SCG. The target set includes one MCG and multiple SCGs. Also multiple target sets can be configured. 
Proposal 2: RAN3 study the cases from source side of CHO: 1. Standard alone; 2. Source MCG+ SCG 
There may be two understandings of the scenario on R18 CHO with target MCG and candidate SCGs in target side of CHO, as can be seen in the Figure 1.



Figure 1: CHO with candidate MCG and candidate SCG procedure

Understanding 1: NW configures each candidate MCG which is associated with candidate SCGs, and UE will evaluate the candidate MCG and its associated candidate SCG simultaneously.
Understanding 2: NW configures CPAC within the CHO (i.e., NW configures the field conditionalReconfiguration for CPAC in the RRCReconfiguration message contained in condRRCReconfig for CHO), and UE should firstly perform CHO for PCell and then evaluate/execute CPAC for PScell.

Based on the above analysis, it is clear that the benefit of the R18 CHO with target MCG and candidate SCGs is to ensure UE to make the final decision on the target MCG as well as the associated target SCG to be accessed simultaneously, by pre-configuring multiple candidate SCGs associated with each candidate MCG. From this perspective, the R18 CHO with target MCG and candidate SCGs does not include the scenario 2, i.e., UE firstly evaluate CHO and then to evaluate CPAC after UE successfully access the target PCell, similar like CPAC in CHO which are two independent procedures.

Proposal 3: Specify the below case for R18 CHO with target MCG and candidate SCGs: NW configures each candidate MCG which is associated with candidate SCGs, UE evaluates the candidate MCG and its associated candidate SCG simultaneously. 
According the candidate handover principle, the UE should evaluate the execution condition when the condition handover performed. As we know, we didn’t set execution condition for the SCG in R17. In the current multiple SCGs configuration, we should set the execution condition for the multiple candidate SCGs. Then the UE choose the SCG with good radio quality according the execution condition when the handover performed. RAN2 may study which node is responsible to generate the execution condition and how to set execution condition. The execution condition may be set for each candidate SCG separately. Or one execution condition applies all candidate SCGs. E.g. choosing the best radio quality SCG of the candidate SCGs which are better than one threshold. .      
Proposal 4: Set the execution condition for the multiple candidate SCGs 
If we set the execution condition for the multiple candidate SCGs, the below scenarios maybe happened when the UE perform the CHO.
1. MCG execution condition is satisfied but no any SCG execution condition is satisfied
2. MCG execution condition is satisfied and one SCG execution condition is satisfied
3. MCG execution condition is satisfied and more than one SCG execution condition is satisfied
Against the above scenarios, we should raise one question what the combine execution condition for the CHO with SCGs. We may have two choices.
Option1: Once the MCG execution condition is satisfied, the UE will perform the CHO 
Option2: When the MCG execution condition is satisfied and at least one SCG execution condition is satisfied, the UE perform the CHO. As we proposed in proposal 2
Proposal 5: Support one or both options for combine execution condition for CHO with SCG:  1).Once the MCG execution condition is satisfied, the UE will perform the CHO; 2). When the MCG execution condition is satisfied and at least one SCG execution condition is satisfied, the UE perform the CHO.
If we choose option1, the UE has three options to handle the source SCG when the MCG handover to target MCG. 1) First one is removing the SCG and change to MCG only in target MN. 2). Second one is handover to one SCG with best radio quality among the candidate SCGs. 3).Third one is keeping the source SN as is and setup the DC between target MN and source SN. Then the UE perform the CPA or CPC once the execution condition of any one candidate SCG is satisfied.
Proposal 6: Study the options of SCG handling when only MN handover to target: 1).change to MCG; 2). Handover to one of candidate SCGs; 3). Keep source SN.   
If we choose option2, it is relative simple. The UE can handover the MCG and SCG together to the target set.
But in the option2, the execution condition of MCG and SCG should not be satisfied at same time. The possible cases are: a). the MCG execution condition is satisfied firstly and one SCG execution condition is satisfied later. b) One or more SCG execution condition is satisfied firstly and the MCG execution condition is satisfied later. The case b) may not be valuable, so just consider the case a). In this case, one issue is how long the UE wait for after MCG execution condition is satisfied. The timer can be set for the waiting. When the timer is expired, the UE may just perform handover as option1. We may wait for RAN2 studying on this issue.  
Proposal 7: Wait for RAN2 Studying on the handling of combine execution condition if MCG and SCG handover together
Regarding the data forwarding of the CHO including target MCG and candidate SCGs, the principle and specification for CHO with SCG in R17 can be used as based. For the late data forwarding, it is no difference from the legacy handover with SCG. For the early data forwarding, the issue on one SCG is configured as candidate SCG associated with multi candidate MN for same UE, the multiple data forwarding to one SCG should be avoided
Proposal 8: Early data forwarding for CHO with SCG can be used as based for CHO with multi-SCGs  
3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: RAN3 should study which scenario will be supported in specifying CHO including target MCG and candidate SCGs 
Proposal 2: RAN3 study the cases from source side of CHO: 1. Standard alone; 2. Source MCG+ SCG 
Proposal 3: Specify the below case for R18 CHO with target MCG and candidate SCGs: NW configures each candidate MCG which is associated with candidate SCGs, UE evaluates the candidate MCG and its associated candidate SCG simultaneously. 
Proposal 5: Support one or both options for combine execution condition for CHO with SCG:  1).Once the MCG execution condition is satisfied, the UE will perform the CHO; 2). When the MCG execution condition is satisfied and at least one SCG execution condition is satisfied, the UE perform the CHO.
Proposal 6: Study the options of SCG handling when only MN handover to target: 1).change to MCG; 2). Handover to one of candidate SCGs; 3). Keep source SN.   
Proposal 7: Wait for RAN2 Studying on the handling of combine execution condition if MCG and SCG handover together
Proposal 8: Early data forwarding for CHO with SCG can be used as based for CHO with multi-SCGs  
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