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Introduction
As per [1], one of the objectives of R19 SON WI is to support the MRO enhancement for R18 mobility mechanisms, including, Lower layer triggered mobility (LTM), CHO with candidate SCGs and subsequent CPAC. From RAN2, this involves identification and specification of necessary UE reporting to enhance the mobility parameter tuning as given below.
	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]




Discussion
MRO for LTM
For MRO for LTM, RAN2 made following agreements in RAN2#125bis [2].
	For LTM MRO, RAN2 considers the following three connection failure cases:
-	Too late LTM
-	Too early LTM
-	LTM to wrong cell
For too late LTM, the following sub-cases are considered but we may down prioritize later (not limiting):
-	Case 1a: the UE detects RLF in source cell after receiving LTM candidate configurations and performs reestablishment procedure.
-	Case 1b: the UE detects RLF in source cell after receiving LTM candidate configurations, selects an LTM candidate cell, detects HOF with the selected LTM cell.
-	Case 1c: the UE detects RLF in source cell after receiving LTM candidate configurations, and successfully completes LTM execution with the selected LTM candidate cell.
For too early LTM, the following sub-cases are considered but we may down prioritize later (not limiting):
-	Case 2a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell.
-	Case 2b: the UE detects HOF/RLF in the LTM target cell, selects the source cell which is also an LTM candidate cell, detects HOF with the source cell, and performs reestablishment procedure.
-	Case 2c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected source cell which is also an LTM candidate cell.
LTM to wrong cell, the following sub-cases are considered but we may down prioritize later (not limiting):
-	Case 3a: the UE detects HOF/RLF in the LTM target cell and performs reestablishment procedure with the source cell.
-	Case 3b: the UE detects HOF/RLF in the LTM target cell, selects an LTM candidate cell which is different from the source or target one, detects HOF with the selected LTM candidate cell, and performs reestablishment procedure.
-	Case 3c: the UE detects HOF/RLF in the LTM target cell, and successfully completes LTM execution with the selected LTM candidate cell which is different from the source or target one.
RAN2 considers SHR, RA report and RLF for MCG LTM SON.
RAN2 will start work on MCG LTM.




Contents for RLF report and SHR
Since LTM is also a type of ReconfigurationWithSync, the optimisation for LTM is also in many ways similar to the existing handover. Source cell id of the LTM and target cell id are useful for the network for all the three use cases agreed. One of the main differences between L3 mobility and LTM is that LTM is triggered based on L1 RSRP measurements while L3 mobility is based on L3 measurements. Thus it is required for the network to know the latest LTM measurements for SON/MDT. As it is agreed to consider SHR, RA report and RLF report for MCG LTM, this may be reported in SHR/RLF report. This may be reported for source cell,target cell and all the neighbour candidate cells.
Proposal 1-1: UE includes source PCell id and target PCellid in the RLF report/SHR.
Proposal 1-2: UE includes latest LTM measurements of source/target/candidate neighbors in RLF report/SHR.
Another difference between LTM and L3 mobility is the support of early UL synchronisation and UE based TA measurements. UE may report if it has performed UE based TA measurements in RLF report/SHR. 
Proposal 1-3: UE reports whether UE based TA measurements are performed during cell switch in RLF report/SHR.
It would be necessary to distinguish the RACH performed for early TA from other types of RACH due to its special characteristics such as no random access response, repetitions based on reception of PDCCH order etc. A new RA purpose may be used for this. Similarly, a new RA purpose for the random access for cell switch also could be helpful.
Random Access Information for LTM
Proposal 1-4: A new RA purpose is used for LTM cell switch and early synchronisation for TA.
We understand that the random access optimisation for the early TA needs to be done by both the source cell and candidate cell. For e.g. the thresholds at which the early TA is triggered is decided by source cell, while the RA parameters are decided by the candidate cell. The configuration of thresholds will make an impact on whether early TA is successful or not. So UE may include both source cell and candidate cell identifier in the RA report.
Proposal 1-5: UE includes the source and candidate cell identifiers in the RA information for early synchronisation for TA.
It is also important to know whether the random access for early TA is successful and how many attempts are made for early TA.
Proposal 1-6: If the UE has received TA value in LTM cell switch command, UE reports the TA is successful in the RA information.
Proposal 1-7: UE reports the number of PDCCH ordered RACH performed for early TA a candidate cell for a cell switch in the RA information.
Finally, it is important to log the RA report in all the cases-RA report, RLF report and SHR.
Proposal 1-8: RA information for early TA is included in RA report, RLF report and SHR.
SHR trigger for LTM
In our understanding the existing SHR triggers based on T310,T312, T304 are enough for the LTM. LTM is also a type of handover and the optimisations are quite similar. We understand that there may be some specific configurations such as UE based TA measurements or Early Sync that could be of interest to the network. But this can be easily handled by a T304 trigger. For e.g. the value of T304 timer expired for a LTM cell switch which doesn’t use RACH based LTM will be substantially lower than the same for the one which uses RACH. We need to note that the network will configure T304 considering both RACH based LTM and RACHless LTM. So a higher percentage for T304 threshold will be required for RACH based LTM and a lower percentage for RACHless LTM. Thus it is clear that no new trigger is needed for SHR for LTM.
Observation 1: SHR for the cases such as Early TA/UE based LTM can be easily logged using different threshold for T304 triggers.
Proposal 1-9: T310, T312 and T304 based triggers are used for SHR for LTM. No new trigger is needed.

MRO for CHO with Candidate SCGs
In RAN2#125bis [2], RAN2 agreed to study the failure and near failure scenarios for CHO with candidate SCGs.
RAN2 to study failure and near failure scenarios for CHO with candidate SCGs.
Since CHO with candidate SCGs depends on both MCG and SCG measurements, states and events, we need to enhance RLF report and SCGFailureInformation for the failure scenarios with additional or updated information for MRO of CHO with SCGs. Similarly, for near failure scenarios, both SHR and SPR needs to be enhanced.

Proposal 2-1: Enhance RLF report and SCGFailureInformation content for the failure scenarios of MRO of CHO with SCGs.
Proposal 2-2: Enhance SHR and SPR content for the near failure scenarios of MRO of CHO with SCGs.

UE may report the conditional execution identifiers corresponding to fulfilled CHO conditions and CPAC conditions which are part of CHO with SCG configuration in RLF report/SCGFailureInformation and SHR/SPR. Similarly measurements of both MCG and SCG and the time information (time of fulfilment evnet to the failure or success of HO/PSCellChange) are also useful for MRO of CHO with SCGs.
Proposal 2-3: UE includes following information in RLF report/SCGFailureInformation and SHR/SPR:
a. Identifier of fulfilled execution conditions for CHO and CPC
b. Time between fulfilment of CHO/CPC conditions and the occurrence of failure/near failure. 
c. Measurement results of PCells and PSCells which are candidates for CHO with SCG.

UE may be configured with multiple conditional reconfigurations, for e.g. one for CHO and one for CHO with CPAC. To identify the fulfilled event, UE may report the conditional reconfiguration identifier for satisfied condition in RLF report and SHR.
Proposal 2-4: UE includes conditional reconfiguration identifier of the fulfilled condition in RLF report/SHR.
MRO for subsequent CPAC
Subsequent CPAC allows subsequent cell group change after changing cell group without reconfiguration and re-initiation of CPC/CPA. One of the reason for supporting subsequent CPAC is to reduce the delay of cell change. Thus, the thresholds, offsets or time to trigger may not be always same for subsequent CPAC as legacy CPAC. Similarly, there may be candidate cell configuration available without execution conditions. MRO for subsequent CPAC needs to consider these characteristics. Similarly, the time information reported currently may not be suitable for subsequent CPAC.
Proposal 3-1: RAN2 to consider enhancing SCGFailureInformation/SPR with additional/updated information for MRO for subsequent CPAC.
Proposal 3-2: RAN2 to discuss the following additional/updated information: Updated NR measurement results, updated time related information and additional cause value.

Conclusion
Based on the discussion, we have the following proposals and observations.
MRO for LTM
Proposal 1-1: UE includes source PCell and target PCell identifiers in the RLF report/SHR.
Proposal 1-2: UE includes latest LTM measurements of source/target/candidate neighbors in RLF report/SHR.
Proposal 1-3: UE reports whether UE based TA measurements are performed during cell switch in RLF report/SHR.
Proposal 1-4: A new RA purpose is used for LTM cell switch and early synchronisation for TA.
Proposal 1-5: UE includes the source and candidate cell identifiers in the RA information for early synchronisation for TA.
Proposal 1-6: If the UE has received TA value in LTM cell switch command, UE reports that TA is successful in the RA information.
Proposal 1-7: UE reports the number of PDCCH ordered RACH performed for early TA in a candidate cell for a cell switch in the RA information.
Proposal 1-8: RA information for early TA is included in RA report, RLF report and SHR.
Observation 1: SHR for the cases such as Early TA/UE based LTM can be easily logged using different threshold for T304 triggers.
Proposal 1-9: T310, T312 and T304 based triggers are used for SHR for LTM. No new trigger is needed.

MRO for CHO with SCGs
Proposal 2-1: Enhance RLF report and SCGFailureInformation content for the failure scenarios of MRO of CHO with SCGs.
Proposal 2-2: Enhance SHR and SPR content for the near failure scenarios of MRO of CHO with SCGs.
Proposal 2-3: UE includes following information in RLF report/SCGFailureInformation and SHR/SPR:
a. Identifier of fulfilled execution conditions for CHO and CPC
b. Time between fulfilment of CHO/CPC conditions and the occurrence of failure/near failure. 
c. Measurement results of PCells and PSCells which are candidates for CHO with SCG.

Proposal 2-4: UE includes conditional reconfiguration identifier of the fulfilled condition in RLF report/SHR.

MRO for subsequent CPAC
[bookmark: _GoBack]Proposal 3-1: RAN2 to consider enhancing SCGFailureInformation/SPR with additional/updated information for MRO for subsequent CPAC.
Proposal 3-2: RAN2 to discuss the following additional/updated information: Updated NR measurement results, updated time related information and additional cause value.
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