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1 Introduction

RAN#102 has agreed the WI to specify the techniques to enhance the self-optimization to support R18 mobility enhancement as in RP-234038.
The corresponding objectives are as followings:

	The objective of this work item is to specify data collection enhancement in NR standalone and MR-DC for SON/MDT purpose. The specific objectives of this work item are:

- MRO enhancement for R18 mobility mechanisms, including, Lower layer triggered mobility (LTM), CHO with candidate SCGs, subsequent CPAC [RAN3, RAN2]:

· Specification of the inter-node information exchange, including possible enhancements to interfaces [RAN3]

· Identify and specify necessary UE reporting to enhance the mobility parameter tuning [RAN2]

- ……


In the paper, we discussed MRO for CHO with candidate SCG(s) and MRO for S-CPAC. 

2 Discussion
2.1 MRO for CHO with candidate SCGs
At last RAN3#123bis meeting, the following initial agreements were achieved:

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.

R19 SON/MDT solution discussion is based on R18 work.
Further discussion on the use cases and solutions…
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. To avoid the PCell failure, CHO only could be configured to the UE for CHO with candidate SCG(s) as defined in TS38.423.
9.2.3.202
CHO-CPAC Information
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHO-CPAC Configuration Indicator
	O
	
	ENUMERATED (cho-only-not-prepared, …)
	The value “cho-only-not-prepared” indicates that either CHO without SCG or CHO with SCG has not been prepared.

	Multiple Target S-NG-RAN Node List
	
	0..1
	
	

	>Multiple Target S-NG-RAN Node Item
	
	1 .. <maxnoofTargetSNs>
	
	


Therefore, we think MRO should consider the scenario of CHO with candidate SCG(s) with CHO only.

Proposal 1: RAN3 will discuss the MRO for the following scenario on CHO with candidate SCG(s):

· The UE can be configured with CHO with candidate SCG including cho only configuration
There are failure cases and near failure cases, we think RAN3 can firstly discuss failure cases as usual.
Proposal 2: RAN3 will firstly discuss MRO for CHO with candidate SCG failure cases.
The basic signaling flow of CHO with candidate SCG is as follow:
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 Figure 10.19.2-1: Conditional Handover with Secondary Node procedure
Similar as the legacy MRO, optimization should be done to avoid handover failure, radio link failure or PSCell change failure. For CHO with candidate SCG, there are the following failure scenarios.
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How to identify the cause of the failures and the specification impacts need to be discussed. For some scenarios, e.g. case 4), 5), 6), maybe the existing MRO mechanisms defined for legacy CHO and CPAC works. This can be evaluated further after the scenarios are agreed.
Proposal 3: On CHO with candidate SCG(s), RAN3 will discuss the MRO for case 1) ~ case 9).
2.2 SON for S-CPAC
At last RAN3#123bis meeting, the following initial agreements were achieved:

Work on the scenarios of failure in S-CPAC. The optimization of non-failure scenarios (e.g., near failure and ping-pong) is not excluded.
R19 SON/MDT solution discussion is based on R18 work.
Further discussion on the use cases and solutions…
The UE keeps the configured subsequent CPAC configuration (unless the network indicates to release it) and evaluates the execution conditions of candidate PSCells after completion of a PSCell addition, a PSCell change, a PCell change or an SCG release. Intra-SN subsequent CPAC initiated by the SN, inter-SN subsequent CPAC  initiated by either MN or SN are supported.
There are the following failure cases on MRO for S-CPAC:
· an SCG failure occurs before initial CPC execution or following subsequent CPC execution is executed; 

· an SCG failure occurs during initial CPAC execution or the following subsequent CPC execution;

· an SCG failure occurs shortly after successful initial CPAC execution or the following subsequent CPC execution.

It could be observed that the failure cases for initial S-CPAC are the same as those for CPAC. For the failures due to the following S-CPAC, it is similar to MRO for CPAC. Therefore, the problem definition for CPAC can be reused for S-CPAC. Some clarification can be added if needed.
Proposal 4: The problem definition of MRO for CPAC failures can be reused. Some clarification can be added if needed.
A stage 2 TP is provided in Annex1.
Proposal 5: It is proposed to agree the TP in Annex 1.

For the failures due to the following S-CPAC, some information reported from the UE e.g. previousPSCellId and timeSCGFailure should be updated to support this case.
3>
set the previousPSCellId to the physical cell identity and carrier frequency of the source PSCell associated to the last received RRCReconfiguration message including reconfigurationWithSync for the SCG;
3>
set the timeSCGFailure to the elapsed time since the last execution of RRCReconfiguration message including the reconfigurationWithSync for the SCG until declaring the SCG failure;
Observation 1: The setting of the information on previousPSCellId and timeSCGFailure needs to be updated to support the failures due to the following S-CPAC.
Proposal 6: If a LS is needed on MRO for Rel-18 mobility, this could be included in the LS to RAN2. A draft LS is provided in Annex 2.
The robust is improved with the S-CPAC mechanism. From the other side, it is also important to avoid the UE switch quickly/unnecessarily between PSCells within the candidate PSCell list e.g. PSCell change ping-pong or unnecessary PSCell change. To detect the ping-pong or unnecessary PSCell change, SCG UHI should be updated to the new serving SN during S-CPAC procedure.
Proposal 7: SCG UHI should be updated to the new serving SN during S-CPAC procedure.
3 Conclusion

MRO for CHO with candidate SCG(s) and MRO for S-CPAC were discussed in this paper. Based on the discussion, we have the following observations and proposals. It is proposed to agree the proposals.
MRO for CHO with candidate SCG(s):

Proposal 1: RAN3 will discuss the MRO for the following scenario on CHO with candidate SCG(s):

· The UE can be configured with CHO with candidate SCG including cho only configuration
Proposal 2: RAN3 will firstly discuss MRO for CHO with candidate SCG failure cases.
Proposal 3: On CHO with candidate SCG(s), RAN3 will discuss the MRO for case 1) ~ case 9).
MRO for S-CPAC:

Proposal 4: The problem definition of MRO for CPAC failures can be reused. Some clarification can be added if needed.

Proposal 5: It is proposed to agree the TP in Annex 1.

Observation 1: The setting of the information on previousPSCellId and timeSCGFailure needs to be updated to support the failures due to the following S-CPAC .
Proposal 6: If a LS is needed on MRO for Rel-18 mobility, this could be included in the LS to RAN2. A draft LS is provided in Annex 2.
Proposal 7: SCG UHI should be updated to the new serving SN during S-CPAC procedure.
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Conditional PSCell addition or change failure

One of the functions of self-optimization for CPAC is to detect CPAC failures that occur due to Too late CPC execution or Too early CPC/CPA execution, or CPC/CPA execution to wrong PSCell. These problems are defined as follows:

-
Too Late CPC Execution: UE receives CPC configuration, while a SCG failure occurs before CPC execution condition is satisfied; a suitable PSCell different from source PSCell is found based on the measurements reported from the UE.

-
Too Early CPC/CPA Execution: CPC/CPA execution is not successful or an SCG failure occurs shortly after a successful CPC/CPA execution; in case of CPC, the source PSCell is still the suitable PSCell based on the measurements reported from the UE; in case of CPA, no suitable PSCell is found based on the measurements reported from the UE.

-
CPC/CPA Execution to wrong PSCell: CPC/CPA execution is not successful or an SCG failure occurs shortly after a successful CPC/CPA execution; a suitable PSCell different from the source PSCell or the target PSCell is found based on the measurements reported from the UE. There are two sub-cases for wrong candidate PSCell list selection:

-
if the suitable PSCell is one of the candidate target PSCells provided by the node initiating the CPC or by the MN initiating the CPA, but not one of the candidate PSCells selected by the candidate or target SN, it is wrong target PSCell selection at the candidate or target SN;

-
else, it is wrong candidate PSCell list selection at the node initiating the CPC or at the MN initiating the CPA.

In the definition above, the "successful CPC/CPA execution" refers to the UE state, namely the successful completion of the RA procedure.
For the failures due to S-CPAC procedure, CPC Execution above could be initial S-CPAC or the following S-CPAC.
The MN performs the initial analysis when SCGFailureInformation is received from the UE. In the first step, MN verifies whether intra-SN PSCell change has been triggered in the last serving SN. In case the intra-SN PSCell change has been triggered in the last serving SN, the MN forwards the SCG Failure Information Report message to this last serving SN, which performs the final root cause analysis. In case of no intra-SN PSCell change, the MN determines the type of PSCell addition/change, e.g., whether it is CPA or CPC in case of conditional mobility, if CPC whether it is MN initiated or SN initiated.

For CPA or MN initiated CPC, if the suitable PSCell is one of the candidate PSCells provided by the MN at CPAC preparation, but not one of the candidate PSCells selected by the candidate or target SN, MN sends the SCG Failure Information Report messageto the candidate or target SN, which perform the final MRO related optimisation. Otherwise, the MN performs the final MRO related optimisation.

For SN initiated CPC, the MN sends the SCG Failure Information Report messageto source SN, and source SN performs root cause analysis. If the suitable PSCell is one of the candidate PSCells provided by the source SN, but not one of the candidate PSCells selected by the candidate or target SN, the source SN indicates to MN that the root cause of the SCG failure may have occurred in the other nodes. MN then sends the SCG Failure Information Report messageto the candidate or target SN. Otherwise, the source SN performs the final MRO related optimisation.
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1. Overall Description:

On MRO for S-CPAC, RAN3 has decided that the failures occures due to the intial S-CPAC and the following S-CPAC should be considered. 
For the failures due to the following S-CPAC, some information reported from the UE e.g. previousPSCellId and timeSCGFailure may need to be updated to support problem analysis in the network side. 
RAN3 respectivly asks RAN2 to analyze the issue the update their specification if needed.

2. Actions:

To RAN2 group.

ACTION: 
RAN3 kindly asks RAN2 to take the above into consideration.
3. Date of Next RAN3 Meetings:
TSG RAN WG3 Meeting #125     19th – 23th, Aug. 2024 
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