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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The CHO in NR-DC was discussed in RAN3#119bis-e with the following achievements. The summary of offline discussion could be found in [1].
	[bookmark: _Hlk127259146]Data forwarding optimizations focus on how to avoid multiple data forwarding paths. 
RAN3 focuses on the following aspects for CHO with multiple SCGs.
1. T-MN provides the PDU session admission results of different T-SN(s) in the HO procedure considering the pair of candidate T-MN and T-SN(s).
1. A set of data forwarding addresses are provided from candidate T-MN to the source node.
RAN3 continue checking the potential impacts of CHO associated CPAC configurations, following progress made by RAN2 on execution conditions.
Whether S-SN is aware that reconfiguration of SCGs would not have an impact on the target SCG. Additional enhancements may need to be considered if S-SN requires knowledge of all changes that affect the target SCG.
Regarding how to avoid unnecessary signaling between S-SN and T-MN/T-SN, RAN3 will down-select a solution that solely relies on RAN3 if needed.



In this contribution, we will further discuss the remaining issues of CHO in NR-DC related to RAN3 impact.
2. Discussion
At the RAN3#119bis-e meeting, RAN3 agreed that T-MN provides the PDU session admission results of different T-SN(s) in the HO procedure considering the pair of candidate T-MN and T-SN(s). The reason is that, according to the current specification, the T-MN could only provide the same PDU session resources admitted list to report success of the establishment of PDU session resources from multiple candidate SNs, which requires the same bearer setup in different candidate SNs including the same TEIDs for early data forwarding.
RAN3 also agreed that a set of data forwarding addresses are provided from candidate T-MN to the source node. However, it was not determined how the set of data forwarding addresses are provided, i.e., per pair of <T-MN, T-SN> or per pair of <PCell, PSCell>. 
In Rel-17 CPAC, we only have per T-SN data forwarding, but not per PSCell data forwarding. Therefore, it is not preferrable to provide the set of data forwarding addresses per pair of <PCell, PSCell> from candidate T-MN to the source node.
A possible way is to enable providing to the source MN a separate set of TEIDs for each pair <T-MN, T-SN>. For example, during the PDU session resource setup, each target SN may prepare different TEIDs for early data forwarding from the same candidate T-MN. Therefore, each candidate T-MN may receive different TEIDs for early data forwarding from all T-SNs. That is, for direct data forwarding, the source MN/SN may receive different TEIDs towards different candidate T-SNs, as illustrated by the Figure 1:

 
Figure 1: Direct data forwarding for CHO with multiple SCGs using separate set of TEIDs for each pair <T-MN, T-SN>
Proposal 1: Candidate MN should provide to the source MN/SN a separate set of data forwarding addresses for each pair <candidate MN, candidate SN>.
If the source MN/SN receives a separate set of data forwarding addresses for each pair <candidate MN, candidate SN>, there will be multiple data forwarding paths between the source MN/SN and the candidate SN, e.g., the data forwarding path 1 towards the candidate SN1, the data forwarding path 2 towards the candidate SN2, etc. 
In our understanding, the purpose of direct data forwarding optimization is to avoid duplicated data forwarding, which means the source MN/SN forwards the data to the candidate SN via a single path. Therefore, solution to the direct data forwarding optimization for the CHO with multiple SCGs 
Proposal 2: RAN3 to seek solution to direct data forwarding optimization for CHO with multiple SCGs.
For CHO with candidate SCGs, the RAN2 made the following agreements at the RAN2#119 meeting:
	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.



In Rel-17 CHO with target MCG and target SCG, for the CPA and MN initiated inter-SN CPC, it is up to the target MN to decide the execution condition of each candidate PSCell and the target MN is not required to indicate the execution condition to the other nodes. In addition, during an MN handover, the target MN decides whether to keep or change the SN. Therefore, in Rel-18 CHO with multiple SCGs, if the above similar procedure is reused, it is the target MN configures the CPAC execution condition.
However, RAN2 also agreed to support the simultaneous evaluation of CHO and CPC in Rel-18. From this point of view, the CPAC execution condition may be configured by the source MN, where the associated PSCell only needs to be better than a certain threshold.
Therefore, it is proposed to wait for RAN2 progress about which node will configure the CPAC execution condition. 
Proposal 3: CPAC execution condition configuration for the CHO with multiple SCGs should be up to RAN2 decision.
At the RAN2#121bis-e meeting, the RAN2 made the following agreements [2]:
	When both CHO and CPC conditions are met, both CHO and CPC cell change is executed.
Baseline: The UE waits until both CHO and CPC conditions are met (always). (furthermore, it is assumed that if needed the network can provide a complementary CHO-only configuration, to avoid failures in deployments where failure would otherwise be likely to happen).
Alternative: FFS if When CHO condition is met, but CPC condition is not met, CHO execution is triggered (and somehow source SCG can be released). IF allowed in the new configuration the UE may continue evaluation of CPC/CPA conditions.



According to the RAN2 agreements, the CHO-only configuration is a complementary to avoid failures. That is, if there is no CPAC execution conditions are fulfilled after CHO execution conditions are fulfilled for a certain time, the UE is allowed to perform CHO only without SCG.
The first question is which node decides whether to prepare the configuration of CHO-only. Since it is the source MN to decide to use CHO, it is reasonable that the source MN decides whether the CHO-only configuration is needed. For example, based on the measurement results of candidate target cells, the source MN determines that the CHO-only configuration is needed for the UE. If the source MN determines the CHO-only configuration is needed, it requests the target MN to prepare the configuration of CHO-only.
Proposal 4: The source MN decides whether to request the target MN to prepare the complementary configuration of CHO-only.
In the Rel-16 CHO or Rel-17 CHO with target SCG, the source gNB decides the CHO candidate cells and the corresponding execution conditions based on the received L3 measurement results. In Rel-18 CHO with multiple SCGs, the above similar procedure will be reused. Therefore, it is proposed that the CHO-only execution conditions are determined by the source MN.
Proposal 5: The execution condition for complementary CHO-only switch should be configured by the source MN for the CHO with multiple SCGs. 
There are two conditional handover configurations for the UE: CHO with CPAC configuration, and CHO-only configuration. To identify underlying conditions during successful conditional handovers and to detect a sub-optimal successful handover event, the target MN may indicate to the source MN that the UE has successfully accessed to the target MN using CHO-only configuration.
Upon receipt of the indication, the source MN may analyse whether its conditional handover configuration needs adjustment. For example, the source MN may adjust the candidate cells which needs to be prepared with CHO with CPAC configurations.
Proposal 6: The target MN should indicate to the source MN that the UE has successfully accessed to the target MN using the complementary CHO-only configuration.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we have the following observations and proposals.
Proposal 1: Candidate MN should provide to the source MN/SN a separate set of data forwarding addresses for each pair <candidate MN, candidate SN>.
Proposal 2: RAN3 to seek solution to direct data forwarding optimization for CHO with multiple SCGs.
Proposal 3: CPAC execution condition configuration for the CHO with multiple SCGs should be up to RAN2 decision.
Proposal 4: The source MN decides whether to request the target MN to prepare the complementary configuration of CHO-only.
Proposal 5: The execution condition for complementary CHO-only switch should be configured by the source MN for the CHO with multiple SCGs.
Proposal 6: The target MN should indicate to the source MN that the UE has successfully accessed to the target MN using the complementary CHO-only configuration.
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