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1 Introduction

RAN#102 has agreed the WI to specify the techniques to enhance the self-optimization techniques to support optimize configuration for R18 mobility mechanisms as 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]

- Support of SON/MDT enhancements for [RAN3, RAN2]:
· Intra-NTN mobility
· Network Slicing
- Support of the leftovers in Rel-18 SON/MDT [RAN3, RAN2]:
· RACH optimization for SDT

· MHI Enhancement for SCG Deactivation/Activation

· MRO for MR-DC SCG failure

If needed, co-operate with RAN1, SA2, SA5, CT4.

In the paper, we discuss the potential interface impact for SON for LTM. 

2 Discussion
R18 has designed intra-CU L1/L2 triggered mobility as a new mobility mechanism to realize seamless handover. There are several main LTM-specific mechanisms, which are different from the conventional handover:
· gNB DU as the mobility triggering node: In the legacy handover, the mobility decision is made by gNB CU, including target cell selection and handover timing determination. As for LTM, the candidate target cell selection is still in responsibility of the gNB CU, while the target cell for handover and handover timing are determined by gNB DU. The detailed procedure is that gNB sends the RRC message to configure candidate target cells, and the handover is triggered by low layer signaling cell switch command. 
· Retrieving TA ahead of the handover: UE sends the preamble to the candidate target cell upon receiving the PDCCH order. gNB DU where the candidate target cell locates calculates the TA based on the received preamble, and sends back to the source gNB DU via gNB CU. This scheme helps the UE to access the target cell directly without random access procedure once UE receives the cell switch command. When source gNB DU triggers the handover, the source gNB DU informs the target gNB DU via gNB CU that UE will access the candidate cell. Based on that, target gNB DU would send the DL signaling to UE to do the scheduling. The UE can do the communications in the target cell.
· Subsequent handover without RRC signaling: nodes prepare the mobility configuration for current LTM and subsequent LTM. When UE moving around within the scope of candidate target cell, there is no need to re-configure UE via RRC signaling. That is, gNB DU can trigger the handover directly if the target cell is in the list of candidate cells.
Similar as the legacy SON, optimization should be done to avoid handover failure and radio link failure. The identified issues (too early handover, too late handover, wrong cell selection and handover ping-pong) also needs to be avoided in the LTM. For the target cell selection, coordination is done between gNB CU and source gNB DU: gNB CU to select the candidate target cell and gNB DU to decide the target cell for handover within the scope provided by gNB CU. Thus, the wrong cell selection might be the following cases:
· Wrong candidate target cell selection: gNB CU provides an improper candidate target cell list. So the source gNB DU can not find a good choice within the provided scope.

· Wrong target cell selection for handover: gNB CU gives the suitable candidate target cell list, while the mistake happens in source gNB DU, which means source gNB DU should choose another cell in the candidate list to do the handover.

Proposal 1: There are two types of wrong cell selection in MRO for LTM: wrong candidate target cell selection by gNB CU; wrong target cell selection for handover.
For the conventional handover optimization, gNB CU is responsible for the root cause analysis to optimize the handover decision in conventional handover. With the consideration of LTM characteristic, source gNB DU, gNB CU, or target gNB DU can be the node for the root cause analysis. Thus, there are four possible choice of the responsibility allocation for SON analysis:

· gNB CU to analyze all root cause

· source gNB DU to analyze all root cause

· target gNB DU to analyze all root cause

· gNB CU to analyze candidate target cell selection related cause, and source gNB DU to analyze the target cell selection and  handover timing related cause.

For the handover failure, gNB CU is the node to receive the RLF report from UE. One possible way is gNB CU to analyze all the root cause and provide the root cause as well as RLF report to gNB DU to do the optimization. The other way is gNB CU to gNB CU to find out whether the candidate target cell selection is proper or not. And the source gNB DU to evaluate the target cell selection and handover timing decision. They can do the adjustment respectively, if applicable.
For the RLF after successful handover, gNB CU can receive the RLF report from UE or from another gNB CU. As the LTM in R18 only considers the intra-CU case, if there is something wrong for LTM, there is high possibility that UE will re-connect to the same CU. When UE re-connects to another gNB CU, the issue is not belonging to the LTM, where the gNB CU should trigger the inter-CU handover instead of leaving it to the LTM. Thus for MRO for LTM, gNB CU receives the RLF report from UE regarding to the RLF after successful handover. Similar as handover failure, the above two ways can be considered.
Proposal 2: For the MRO for LTM, RAN3 to discuss the node selection to do the root cause based on the following options:

· option 1: gNB CU to analyze all root cause

· option 2: gNB CU to analyze candidate target cell selection related cause, and source gNB DU to analyze the target cell selection and handover timing related cause.

In terms of intra-CU LTM, the gNB CU is the first node to receive the RLF report. As the analysis above, for option 1, if gNB CU finds there is issue in the target cell selection or handover timing, gNB CU should forwards the RLF report with related root cause to the gNB DU. Based on that, gNB DU does the corresponding optimization.

For option 2, the gNB CU should be the node to find out whether the problem comes from the target cell selection. If yes, it should do the adjustment to avoid the failure in other LTM decision. The RLF report is required to forward to the gNB DU for the optimization of target cell selection for handover and handover timing issue. 
Both two options, gNB CU needs to forward the RLF related information to gNB DU. The existing Access and Mobility Indication procedure can be reused.
Proposal 3:  The existing Access and Mobility Indication procedure can be reused to support MRO for LTM to transfer the RLF information from gNB CU to gNB DU.

Apart from the failure case, the successful case without LTM benefit should be detected and avoid. The seamless handover is achieved by a large number of messages within the network, especially in F1 interface. The most vital step to realize non-interruption (RACH-less handover) is enable the UE to access the target cell based on the received TA value. In the LTM procedure, the target cell forwards the calculated TA and related information back to the source gNB DU. The source gNB DU would keep an eye on the validity of the TA value.  And when deciding to trigger the handover, gNB DU sends the TA value to the UE in cell switch command if the TA is still valid based on the judgement of source gNB DU. The validity time for the TA depends on the UE mobility, position and target status. The source may have the wrong maintenance of the TA validity time. So there might exist that the source gNB DU thinks the TA is still valid but actually not, and the source gNB CU sends the TA to the UE for LTM handover, resulting in the UE can not access the target cell based on the received TA. In such case, UE needs to do the random access procedure. Although the UE still can access the target cell, the seamless handover is not achieved, resulting in waste of the LTM preparation signalling. Thus, it is valuable to solve the issue that LTM success with interruption brought by the invalid TA.
Proposal 4: MRO for LTM needs to solve the issue that LTM success with interruption brought by invalid TA.

Accessing via random access procedure is handover success case, but it is not desirable. It should be in scope of the SHR. The current SHR triggering is specified as three timer-thresholds. To support the MRO for LTM, the new triggering for SHR should be defined to enable the UE record the information in LTM if the UE can not access with the received TA value.

Proposal 5: New trigger is needed for SHR to enable the UE to record the LTM related information if the UE can not access with the received TA value.

3 Conclusion

Based on the discussion, we have the following proposals. It is proposed to agree the proposals.
Proposal 1: There are two types of wrong cell selection in MRO for LTM: wrong candidate target cell selection by gNB CU; wrong target cell selection for handover.
Proposal 2: For the MRO for LTM, RAN3 to discuss the node selection to do the root cause based on the following options:

· option 1: gNB CU to analyze all root cause

· option 2: gNB CU to analyze candidate target cell selection related cause, and source gNB DU to analyze the target cell selection and handover timing related cause.

Proposal 3:  The existing Access and Mobility Indication procedure can be reused to support MRO for LTM to transfer the RLF information from gNB CU to gNB DU.

Proposal 4: MRO for LTM needs to solve the issue that LTM success with interruption brought by invalid TA.

Proposal 5: New trigger is needed for SHR to enable the UE to record the LTM related information if the UE can not access with the received TA value.
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