3GPP TSG RAN WG3#124
R3-243647
20th May-24th May- 2024

Fukuoka, Japan
Title: 
Discussion on MRO enhancements for LTM
Source: 
China Telecom
Agenda item:
10.2
Document for:
Discussion and decision
1 Introduction
In the last meeting, we discussed about the general principles for the MRO enhancement for R18 mobility and reached following agreements:
	Work on scenarios of near failure LTM.
Work on scenarios for the differentiation of too early LTM, too late LTM and LTM to wrong cell.
MRO for CHO with candidate SCG failure and near failure cases.
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.

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

R19 SON/MDT solution discussion is based on R18 work.


In this document, we analysis the RAN3 impact on support of MRO enhancements for LTM and give our proposals.
2 Discussion

In Rel-18, LTM supports both intra-gNB-DU and intra-gNB-CU inter-gNB-DU mobility. The following scenarios are supported:

-
PCell change in non-CA scenario and non-DC scenario.

-
PCell and SCell(s) change in CA scenario.

-
Dual connectivity scenario: including PCell and MCG SCell(s) change and intra-SN PSCell and SCG SCell(s) change without MN involvement. LTM for simultaneous PCell and PSCell change is not supported.
From our point of view, considering there are only 1.5 TU for the whole WI, and there are many other issue need to be discussed in this release, for example, the MRO for S-CPAC and CHO with SCGs, the SON/MDT solutions for NTN and slicing, and also R18 left issues, therefore, we think for MRO for LTM, we should focus on the MCG LTM scenario first, and when we have stable solutions for MCG, we can discuss the MRO for SCG scenarios, and take the solution for MRO for SCG as the baseline.
Proposal 1: RAN3 to work on the MRO for MCG LTM scenarios first, and then start the work on the MRO for SCG LTM scenarios.

2.1 LTM failure Scenario
In the last RAN3 meeting, we have agreed to work on scenarios of near failure LTM, there are also three types of failure cases for LTM, the definition of three problem is provided in TS38.300, which can be taken as the baseline:
-
Too Late Handover: an RLF occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell.

-
Too Early Handover: an RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.

-
Handover to Wrong Cell: an RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.
For LTM, the cell switch is trigger by the gNB-DU based on the received L1 measurement, therefore, it is beneficial to include the L1 measurement report in the LTM RLF report and forward it to the (source) gNB-DU for optimisation of mobility parameters.
Proposal 2: It is beneficial to include the L1 measurement report in the LTM RLF report.
The example of signalling of LTM RLF information from gNB-CU to gNB-DU is provided as below:
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Figure1-Example of signalling of LTM RLF information from gNB-CU to gNB-DU
1.
A UE with a logged RLF Report configuration and connects to a cell in target gNB-DU, it signals the LTM RLF Report to gNB-CU by means of the RRC UE Information Request/Response procedures.

2.
The gNB-CU sends the F1: Access and Mobility Indication message to the source gNB-DU, including the LTM RLF Report. The source gNB-DU may take it into account for optimisation of mobility parameters.
Proposal 3: The LTM RLF report should be transmitted from gNB-CU to the gNB-DU for MRO propose over F1 interface, the ACCESS AND MOBILITY INFORMATION message can be reused.
In the actual scenario, it may happen that the UE fails to access the target cell during the LTM execution phase, and then reestablish to a cell under another gNB (not the source serving gNB which is configured LTM). In this case, the reestablished gNB should forward the received LTM RLF report to the source gNB over Xn interface, the current RLF FAILURE INFORMATION message can be reused.
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Figure2-Example of signalling of LTM RLF information from target gNB to source gNB
1.
A UE with a logged RLF Report connects to a cell in target gNB and it signals the LTM RLF Report to target gNB by means of the RRC UE Information Request/Response procedures.
2. 
The target gNB sends an Xn: Failure Indication to source gNB where the UE may have previously been connected prior to the connection failure. This includes also the LTM RLF Report. The source gNB may take it into account for optimisation of mobility parameters.
Proposal 4: The LTM RLF report should be transmitted from reestablished gNB to the source gNB for MRO propose over Xn interface, the RLF FAILURE INFORMATION message can be reused.
2.2 LTM Near Failure Scenario 
Another function of Mobility Robustness Optimization is to detect a sub-optimal successful handover event. The aim is to identify underlying conditions during successful handovers. In the last RAN3 meeting, we have agreed to work on the work on scenarios of near failure LTM.
For analysis of successful handover, the UE may collect Successful Handover Report (SHR) based on configuration by network and makes the SHR available to the network. The UE stores the SHR until it is fetched by the network or for 48 hours after the SHR is recorded.

For Rel-18 LTM, only the intra-CU LTM is specified, which means the cell switch for LTM only happens within the gNB. Considering that the LTM is triggered by the gNB-DU based on the L1 measurement report, for the SHR collected during LTM procedure, the gNB-CU should forward the SHR to the initiating gNB-DU via gNB-CU over F1AP message, the ACCESS AND MOBILITY INFORMATION message over F1AP can be reused.
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Figure3-Example of signalling of LTM SHR information from gNB-CU to gNB-DU
1.
A UE with a SHR configuration and connects to a cell after a successful handover, it signals the SHR Report to gNB-CU by means of the RRC UE Information Request/Response procedures.

2.
The gNB-CU sends the F1: Access and Mobility Indication message to the source gNB-DU, including the SHR Report. The source gNB-DU may take it into account for optimisation of mobility parameters.
Proposal 5: The LTM SHR should be transmitted from gNB-CU to the (source) gNB-DU for MRO propose over F1 interface, the ACCESS AND MOBILITY INFORMATION message can be reused.
For Rel-18, simultaneously L3 handover and LTM is supported, following statement is included in TS38.300:

	While the UE has stored LTM candidate configurations the UE can also execute any L3 handover except for DAPS handover.


Therefore, if the UE firstly receives a LTM Cell Swich Command and during the LTM execution phase, then it receives a L3 Handover Command which switches the UE to a cell under another gNB (not the source serving gNB which is configured LTM), in the end, the L3 handover success and UE successfully access to the target gNB. In this case, the LTM SHR should be provided to the source gNB for optimisation of mobility parameters. the current XnAP ACCESS AND MOBILITY INFORMATION message can be reused to transmit the LTM SHR from target gNB to source gNB.
Proposal 6: The LTM SHR should be transmitted from target gNB to the source gNB for MRO propose over Xn interface, the ACCESS AND MOBILITY INFORMATION message can be reused.
Similar reasons as include the L1 measurement report in the LTM RLF report, it is also beneficial to include the L1 measurement report in the LTM SHR report.
Proposal 7: It is beneficial to include the L1 measurement report in the LTM SHR report.
In R18, the early TA management is supported for LTM, the UE can be configured with UE-based TA measurement or get the valid TA value in the LTM Cell Switch Command MAC CE. If no valid TA value is available, the UE performs RACH-based LTM cell switch. Therefore, for the successful LTM, it may happen that some UE are configured with early TA management but finally those UEs get the valid TA through a RACH procedure, in our opinion, this is also a kind of near fail scenario for LTM and need to be optimized.
RAN3 should further discussed how to optimize the early TA failure case at least for the following case: 
· Case 1: The UE could not calculate the TA successfully by itself. 
· Case 2: The TA provided by the network is not available when UE accessing the target cell.
From our point of view, we think the early TA related information should be included in the SHR for the network to analysis the successful failure case due the unavailable TA in the UE side. RAN3 should further discussed what kind of early TA related information is needed to be included in the LTM SHR to help the gNB to deduce the near failure cause and optimize the mobility parameters. 
Proposal 8: The early TA related information should be included in the SHR for the network to analysis the near failure case due the unavailable TA in the UE side.
3 Conclusion
In this paper, we discussed the RAN3 impact on support of MRO enhancements for LTM and give our proposals as below:
Proposal 1: RAN3 to work on the MRO for MCG LTM scenarios first, and then start the work on the MRO for SCG LTM scenarios.

Proposal 2: It is beneficial to include the L1 measurement report in the LTM RLF report.
Proposal 3: The LTM RLF report should be transmitted from gNB-CU to the gNB-DU for MRO propose over F1 interface, the ACCESS AND MOBILITY INFORMATION message can be reused.
Proposal 4: The LTM RLF report should be transmitted from reestablished gNB to the source gNB for MRO propose over Xn interface, the RLF FAILURE INFORMATION message can be reused.
Proposal 5: The LTM SHR should be transmitted from gNB-CU to the (source) gNB-DU for MRO propose over F1 interface, the ACCESS AND MOBILITY INFORMATION message can be reused.
Proposal 6: The LTM SHR should be transmitted from target gNB to the source gNB for MRO propose over Xn interface, the ACCESS AND MOBILITY INFORMATION message can be reused.
Proposal 7: It is beneficial to include the L1 measurement report in the LTM SHR report.
Proposal 8: The early TA related information should be included in the SHR for the network to analysis the near failure case due the unavailable TA in the UE side.
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