3GPP TSG-RAN WG3 #124 
R3-243691
20th – 24th May 2024
Fukuoka, Japan
Agenda item:

10.2
Source:
LG Electronics Inc.
Title:
Discussion on CHO with candidate SCG(s) failure cases
Document for:

Discussion
1. Introduction
In the RAN3#123-bis meeting, the agreements related to MRO for CHO with candidate SCG(s) were achieved as follows:
	MRO for CHO with candidate SCG failure and near failure cases

RAN3 focuses on NR-DC for MRO for CHO with candidate SCG in R19.


In this contribution, we focus on CHO with candidate SCG(s) failure cases and provide our view.
2. Discussion
2.1 CHO with candidate SCG(s) failure cases

In Rel-18, the CHO with candidate SCG(s) was defined in [1] as follows:
	10.19.3
CHO with candidate SCG(s)

A CHO with candidate SCG(s) is defined as a PCell change with PSCell addition/change that is executed by the UE when the execution conditions for both candidate PCell and the associated candidate PSCell are met. The UE starts evaluating the execution conditions for candidate PCell(s) and candidate PSCell(s) simultaneously upon receiving the CHO with candidate SCG(s) configuration, and stops evaluating the execution conditions once a PCell change or a PSCell change is triggered. The UE does not execute CHO with candidate SCG(s) until the execution conditions for both the candidate PCell and the associated candidate PSCell are met.


Through this feature, the UE can more precisely select a suitable target PSCell than in a previous case where the UE is configured CHO and one associated SCG configuration together. This is because the associated SCG configuration which should be applied after CHO is complete may be invalid due to a long time for CHO evaluation.
For CHO with candidate SCG(s), the following cases may be regarded as a radio link failure (RLF) or a handover failure (HOF):
· Case 1: MCG or SCG RLF occurs after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 2: MCG or SCG RLF occurs when the CHO execution condition is met only after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 3: MCG or SCG RLF occurs when the CPA/CPC execution condition is met only after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 4: HOF occurs when the CHO execution condition and the CPA/CPC configuration are met simultaneously after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 5: MCG or SCG RLF occurs shortly after a successful execution for CHO with candidate SCG(s) after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 6: HOF occurs when the CHO only is met after the UE receives either the CHO configuration and the associated CPA/CPC configuration together or CHO only for each candidate cell
· Case 7: MCG or SCG RLF occurs shortly after a successful execution for CHO only after the UE receives either the CHO configuration and the associated CPA/CPC configuration together or CHO only for each candidate cell
Case 6 and 7 needs to be considered as CHO with candidate SCG(s) failure case because the UE may receive either the CHO configuration and the CPA/CPC configuration together or CHO only (i.e., the UE receives the CHO configuration only or the CHO configuration and one associated SCG configuration together) for each candidate cell.
Proposal 1: For CHO with candidate SCG(s), the following failure cases should be considered:
· Case 1: MCG or SCG RLF occurs after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 2: MCG or SCG RLF occurs when the CHO execution condition is met only after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 3: MCG or SCG RLF occurs when the CPA/CPC execution condition is met only after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 4: HOF occurs when the CHO execution condition and the CPA/CPC configuration are met simultaneously after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 5: MCG or SCG RLF occurs shortly after a successful execution for CHO with candidate SCG(s) after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 6: HOF occurs when the CHO only is met after the UE receives either the CHO configuration and the associated CPA/CPC configuration together or CHO only for each candidate cell
· Case 7: MCG or SCG RLF occurs shortly after a successful execution for CHO only after the UE receives either the CHO configuration and the associated CPA/CPC configuration together or CHO only for each candidate cell
2.2 Detection of CHO with candidate SCG(s) failure cases
Considering the above CHO with candidate SCG(s) failure use cases, if the UE declares RLF or HOF while utilizing the CHO configuration and the associated CPA/CPC configuration, the gNB that provides these configurations cannot determine why these configurations were not applied to the UE before the declaration of the failure. In particular, the gNB cannot know the status of the execution conditions provided for CPA/CPC, so even if it offers a similar CHO and CPA/CPC configurations to other UEs in similar situations, those UEs may not be able to apply the configuration and may experience the same RLF or HOF. 
Observation 1: The gNB that provides the execution conditions for both candidate PCell and the associated candidate PSCell cannot know which execution condition is met when RLF or HOF happens.
If the gNB that provides the execution conditions knows which execution condition is met first, it can detect which failure case occurred. For example, if the gNB receives that the CHO execution condition is met or the CPA/CPC execution condition is met, it corresponds to Case 2 or 3, respectively. Also, if the gNB does not receive that the execution condition is met, it corresponds to Case 1.
Observation 2: The gNB that provides the execution conditions can differentiate failure cases according to whether it receives which execution condition is met.
Based on the above observations, the following proposal is suggested:
Proposal 2: It is necessary to discuss how to detect or distinguish the failure cases if Proposal 1 is agreeable.

3. Conclusion
In this contribution, we focused on CHO with candidate SCG(s) failure cases and provided our view. The following observations and proposals are made:

Proposal 1: For CHO with candidate SCG(s), the following failure cases should be considered:
· Case 1: MCG or SCG RLF occurs after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 2: MCG or SCG RLF occurs when the CHO execution condition is met only after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 3: MCG or SCG RLF occurs when the CPA/CPC execution condition is met only after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 4: HOF occurs when the CHO execution condition and the CPA/CPC configuration are met simultaneously after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 5: MCG or SCG RLF occurs shortly after a successful execution for CHO with candidate SCG(s) after the UE receives the CHO configuration and the associated CPA/CPC configuration together for each candidate cell
· Case 6: HOF occurs when the CHO only is met after the UE receives either the CHO configuration and the associated CPA/CPC configuration together or CHO only for each candidate cell
· Case 7: MCG or SCG RLF occurs shortly after a successful execution for CHO only after the UE receives either the CHO configuration and the associated CPA/CPC configuration together or CHO only for each candidate cell
Observation 1: The gNB that provides the execution conditions for both candidate PCell and the associated candidate PSCell cannot know which execution condition is met when RLF or HOF happens.

Observation 2: The gNB that provides the execution conditions can differentiate failure cases according to whether it receives which execution condition is met.

Proposal 2: It is necessary to discuss how to detect or distinguish the failure cases if Proposal 1 is agreeable.
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