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1		Introduction
In RAN3 #119 meeting, the CHO with SCG and CHO with multiple SCGs was discussed and the below agreements are captured in chair Notes[1]. 
In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge to the intermediate nodes whether it has direct data forwarding path with source SN. The target SN may assign the same data forwarding addresses and provide it to the intermediate nodes.
For the direct data forwarding, three options are proposed to update the TS37.340, no consensus. 
· Option 1: For CHO with target SCG, or CHO with multiple candidate SCGs, in case the same C-SN is prepared for the same UE by multiple C-MNs, for SN terminated bearers at the C-SN, direct early forwarding from source to the C-SN may be only be performed once to avoid duplicated early data forwarding.
· Option 2: In CHO with (multiple) SN configuration, the (candidate) SN may acknowledge whether it has direct data forwarding path with source node for the same UE. If available, the (candidate) SN assigns the same data forwarding address for multiple data forwarding paths and indicate the availability with source node, otherwise, it is up to the network implementation whether to apply indirect data forwarding.
· Option 3: In CHO with (multiple) SN configurations, the (candidate) SN assigns the same data forwarding addresses regardless of which target MN requested SN addition for the same UE. The (candidate) SN may indicate direct data forwarding path availability with the source node, and it is up to the target MN implementation whether to apply indirect data forwarding.
FFS signaling enhancement for direct data forwarding from S-SN to T-SN is needed.
For unnecessary CHO signaling, four solutions are proposed, no consensus. 
Confirm the early data forwarding for CHO with multiple SCGs is a new problem.
And in RAN2#121 meeting, the below agreements is captured 
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
This contribution will further discuss the supporting of CHO with SCG(s) based on the above agreements and issues.
[bookmark: _Toc449541143]2		Discussion
2.1 Avoidance of unnecessary signaling in CHO with SCG 
In RAN3#119 meeting, the avoidance of unnecessary signaling between MN and target SN for CHO + MR-DC was further discussed based on the companies’ contributions. The discussion details are in [2]. Moderator listed five solutions for the discussion. In summary, the solution 5 gets 4 companies’ supporting and solution 1 also gets 3 companies’ supporting. But as captured in chair notes, there is still no consensus.  
The five solutions are captured in offline summary [2] as below:
· Solution 1: In [R3-230205], the following proposals are provided.
Proposal 1: The source SN informs the MN whether the target CHO + MR-DC or CHO+CPC configuration needs to be updated, if there is a reconfiguration.
[bookmark: _Toc127475116]Proposal 2: RAN3 to agree introducing a new indicator to indicate whether the source SCG reconfiguration would impact the target SCG or not.
· Solution 2: In [R3-230102], the following proposals are provided.
Proposal 3: There is no need to do the optimization to avoid unnecessary CHO signalling coordination.
· Solution 3: In [R3-230126], the following proposals are provided.
Proposal 2-1: RAN3 acknowledges that source MN may conclude that a prepared CHO needs or does not need to be cancelled or re-initialised shall be based on the input from the target MN/SN.
Proposal 2-2: RAN3 to consider a solution where a bitmap (e.g. 16 bits) is added to the CHO Request Acknowledge, where each bit corresponds to a configurable option that may or may not be kept at the target for the UE. Details of the usage of the bitmap must be consulted with RAN2.
Proposal 2-3: If a complete bitmap solution with RAN2 consultation is too “heavy”, RAN3 shall consider a lighter solution, where the target MN informs the source side whether the HO command must be re-sent to the UE. The HO command may be skipped in this case altogether.
· Solution 4: In [R3-230146], the following proposals are provided.
Proposal 1: Study whether source SN itself is able to know the need for sending the signalling to target side.
Proposal 2: solution 1 plus solution 4 is selected as solution for the issue if source SN itself is able to know the need for sending the signalling to target side.
· Solution 5: In [R3-230712], the following proposals are provided.
Proposal 1: RAN3 to agree that S-SN (who is aware of CHO) always informs S-MN of its intra-S-SN configuration update with the UE, regardless of whether SRB3 was already used or SRB1 has to be used via MN, via the SN-initiated SN modification procedure (including the updated CG-Config).
Proposal 2: In order to save CHO modification signallings, RAN3 to agree to enhance HO REQ ACK message so that, during CHO preparation phase, T-MN can provide (a) whether CHO(+NR-DC/CPAC) configuration was generated by full config, or (b) full config was used only on SN part. 
As analysis in R3-230712[3] and in R3-230146[4], the solutions we discussed in RAN3#118 meeting have one assumption which is whether S-SN is able to know the configuration updating impact the T-SN. If S-SN is able to know the impaction, it can indicate S-MN whether the modification to target SN is needed. 
In the above solution 5, the T-MN informs the S-MN whether the MN and SN or SN only uses the full configuration. If the full configuration is used, the S-MN will not trigger the modification procedure to T-MN. But for the delta configuration is used by the T-SN, whether the modification triggered by the S-SN configuration updating still need to be study. One possibility is always send the modification to T-SN when the S-SN configuration updating. Another possibility the S-SN indicates S-MN whether trigger the modification procedure to T-MN.
Proposal 1: if target side use full configuration, the solution 5 is used, otherwise the solution 1 is used.
2.2 Optimizing duplicated data forwarding 
We focus on the direct data forwarding. In current specification for CHO with SCG, the target SN already get the information whether the prepared candidate SCG is for same UE via source MN ID and source MN UEAP ID. So to avoid send/receive multiple same data, the prepared target SN may carry some information to source MN to indicate the source node sending once data for the same purpose. 
In recently RAN3 meeting, we have one WA as below and try to turn to agreement in last meeting.  
WA: In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge whether it has direct data forwarding path with source SN. If existed, it can assign the same data forwarding address for multiple data forwarding paths, otherwise, it is up to the candidate SN implementation.
According above WA, the target SN may assign the same data forwarding address for multiple data forwarding requested from different target MN. How to indicate the same path to the source node may have several options.
Option 1 is adding indicator to indicate whether the Data Forwarding Info from target NG-RAN node is already provided and omit the Data Forwarding Info from target NG-RAN node IE for all addition preparations. To be simply the specification, if we only support the optimization for direct data forwarding, we may just add one point code in Direct Forwarding Path Availability IE in S-NODE ADDITION REQUEST ACKNOWLEDGE message. 
Option 2 is assign the same TEID for these paths and carry the whole address information in every S-NODE ADDITION REQUEST ACKNOWLEDGE message
Option 1 is simple than option 2. It saves the transferring of some duplication information of the address..
Proposal 2: Add indicator to indicate whether the Data Forwarding Info from target NG-RAN node is already provided for the same data forwarding address 
2.3 CHO with multiple 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. 
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. 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. .      
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. 
The option1 is already covered by R17 specification. In last meeting, RAN2 agrees to support the simultaneous evaluation of CHO and CPC in Rel-18. So the option 2 should be supported in R18
Proposal 3: When the MCG execution condition is satisfied and at least one SCG execution condition is satisfied, the UE perform the CHO with SCGs.
In specification for option 1 of R17, 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 keeping the source SN as is and setup the DC between target MN and source SN. 3).Third one is handover to the candidate SCG. For the third one, in R18, there is a little difference due to multiple SCGs introducing. The UE may handover the SCG to one of the candidate SCGs with best radio quality among the candidate SCGs. Then the UE perform the CPA or CPC once the execution condition of any one candidate SCG is satisfied.
Proposal 4: Support all the three scenarios of SCG handling when only MN handover to target MN follow R17: 1).change SCG to MN; 2). Keep source SN and setup DC with T-MN; 3). Select one candidate SCG with best radio quality.   
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 or more 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, also in RAN2#120 meeting, they have one agreement: Execution order: the UE doesn’t execute CPC/CPA unless CHO condition is fulfilled (regardless parallel or sequential evaluation). 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.  
Proposal 5: within the define time or any measurement result range, the UE simultaneous evaluation of CHO and CPC and performed the CHO with SCG follow R18 specification, otherwise follow R17 specification. i.e. only MN execution condition is met, the UE perform the CHO with/without SCG.
3		Conclusion
In the present contribution we make the following observations and proposal:
Proposal 1: if target side use full configuration, the solution 5 is used, otherwise the solution 1 is used.
Proposal 2: Add indicator to indicate whether the Data Forwarding Info from target NG-RAN node is already provided for the same data forwarding address
Proposal 3: When the MCG execution condition is satisfied and at least one SCG execution condition is satisfied, the UE perform the CHO with SCGs.
Proposal 4: Support all the three scenarios of SCG handling when only MN handover to target MN follow R17: 1).change SCG to MN; 2). Keep source SN and setup DC with T-MN; 3). Select one candidate SCG with best radio quality. 
Proposal 5: within the define time or any measurement result range, the UE simultaneous evaluation of CHO and CPC and performed the CHO with SCG follow R18 specification, otherwise follow R17 specification. i.e. only MN execution condition is met, the UE perform the CHO with/without SCG.
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