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1	Introduction
The following SON aspects have been included in scope of the WID [RP-221825]: 
Support of SON/MDT enhancements for [RAN3, RAN2]:
· MR-DC CPAC
· Successful PScell change report
· Successful Handover Report (e.g. inter-RAT)
· NPN 
· RACH report (F1 enhancement, RAN3)
· fast MCG recovery
· NR-U (MRO and UL MLB)
In this contribution we will focus on MRO aspects for fast MCG recovery and MR-DC CPAC.
During RAN2#117e the following agreements was reached on MR-DC CPAC:
For MR-DC CPAC, NR-NR DC scenario is prioritized, and other MR-DC scenarios can be discussed later. 
For fast MCG recovery no agreements were yet made in RAN2.
2	MRO for Fast MCG recovery
The fast MCG link recovery feature introduced in Rel-16 aims to decrease the connection interruption time in case of am MCG radio link failure (RLF). By utilizing the SCG connectivity, the interruption time caused by the MCG RLF can be reduced to a typical handover interruption time. For instance, system information does not need to be read from the target MN, a contention-free random access can be used, and the bearers and the SN do not need to be set up from the scratch. In other words, fast MCG link recovery procedure has much lower signalling overhead and interruption time compared to re-establishment. 
 A prerequisite for the fast MCG link recovery is that the SCG is not suspended, so that it can be used for the MCG failure reporting and consequent signaling from the MN to the UE.
To this end, the UE in MR-DC, if configured with T316 timer and when the SCG is not suspended, does not trigger RRC re-establishment upon detecting an RLF of the MCG. Instead, the UE suspends the MCG transmissions of all bearers, starts T316 timer and prepares an MCGFailureInformation message, containing the reason for the failure plus any available measurements at the time of the failure, in order to help the network to take the appropriate action. The SN forwards this information to the MN and the MN can use the SN link to send instructions to the UE about subsequent action. The action may typically be a reconfiguration to change the Primary Cell of the UE to a better cell to restore the MCG connectivity. Alternatively, if no suitable target cell is determined (for instance) the network may send an RRC release message to the UE to release the connection. If the UE receives these instructions before T316 runs out, it will apply them, otherwise it will go to idle and attempt re-establishment.
The success probability and gain delivered by the feature are highly depended however on having a correct setting of T316, i.e., long enough that the UE has the maximum chances of receiving the command from the MN but short enough that it is not wasting time waiting for a message that will not arrive.  It is important to note that the optimal T316 setting may be different across UEs, topology, UE speed, etc.
Observation 1: An adequate T316 setting is critical to assuring fast MCG recovery is successful and delivers the expected gains in terms of interruption time reduction. 
In certain cases, fast MCG link recovery may not be successful. For example, the SN may be unable to deliver the command to the UE the link quality between the SN and UE is already bad and the message cannot be delivered despite T316 still running in the UE. In such cases, it would be better to stop fast MCG recovery as soon as it is determined that a recovery is not possible or the recovery will fail, in order not to further increase the interruption time. 
Observation 2: It may be actually more beneficial to stop fast MCG recovery if it has been determined that the procedure cannot be completed successfully. 
Given the observations above, we propose that T316 optimization and the relevant scenarios be investigated in RAN2 as part of the work item.
Proposal 1: RAN2 to investigate T316 optimization and the relevant scenarios.
As part of the fast MCG recovery, the MN can indicate to the UE either to perform HO to a neighbour cell (HO command is received) or to go to idle mode (RRC release command is received).
In both cases, logging the elapsed T316 value at the moment of receiving the instruction from the MN, can be used by the network to assess how long the recovery took. Statical analysis based on many such reports could indicate an average duration and aid in better parametrization of T316.
In the first case, the elapsed T316 value at the moment when the UE receives the HO command from the MN via the SN link could be logged in the SHR.
Proposal 2: The UE logs the elapsed T316 timer value at the moment when it receives the HO command from the MN in the SHR. 
Additionally, the triggering condition for generating such an SHR report could be the start of timer T316. The UE could include in the SHR also an indication that the HO it performed was part of the fast MCG recovery procedure. 
Proposal 3: The triggering condition for logging the SHR in the case of the fast MCG recovery can be the start of T316.
Proposal 4: The SHR can include an indication that HO was part of the fast MCG recovery procedure. 
In the case when the UE goes to idle and attempt re-establishment, it is most natural to keep the available RLF report generated by the UE and additionally log the elapsed T316 value.
Proposal 5: In case the MN instructed the UE to release the connection, the UE does not delete the RLF report and adds the elapsed T316 timer value at the moment when it received the release command from the MN.
Proposal 6: An additional cause value can be added to the RLF report, e.g., RRC release command. 
3	MRO for MR-DC Intra-SN CPC
Upon detection of SCG failure, the UE sends SCGFailureInformation message to inform MN about S-RLF. It is up to MN implementation whether to forward the received SCG failure information to the source SN using MN-initiated SN Modification procedure.
Observation 3: It is up to MN implementation to decide when to forward the S-RLF report to source SN using MN-initiated SN Modification procedure.
Rel-16 has specified intra-SN CPC, which can be configured by the source SN to the UE using SRB3 or SRB1. MN is not aware of intra-SN CPC configurations via SRB3.
Observation 4: MN is not aware of intra-SN CPC configurations via SRB3.
In case of SCG failure and the UE was configured with intra-SN CPC, it is important that the source SN receives the SCG failure information for performing MRO for intra-SN CPC. To assist the MN in taking the proper decision on whether to forward the S-RLF to the source SN or not, we propose that the UE indicates to MN in SCGFailureInformation message whether it had stored intra-SN CPC configurations at the time of SCG failure. Note that the UE is able to distinguish through signalling between intra- and inter-SN CPC.
Proposal 7: UE indicates to MN using SCGFailureInformation message whether it had stored intra-SN CPC configuration at the time of SCG failure.
In the last RAN3 meeting, the following definition was agreed for CPC Execution to wrong PSCell:
CPC Execution to wrong PSCell: UE receives CPC configuration and CPC execution condition is satisfied, CPC execution fails or an SCG failure occurs shortly after a successful CPC execution; a suitable PSCell different with source PSCell or target PSCell is found based on the measurements reported from the UE.
Such a problem may arise if the Target SN prepares the wrong PSCell(s). As a reminder, in case of CPC, the initiating node (MN or SN) will send a list of candidate PScells to the Target SN together with a maximum allowed number of PSCells to be prepared. But it is ultimately up to the Target SN to pick how many PSCells to prepare (none, one or any number up to the indicated maximum) and which cells to select from the received candidate list. Thus if the Target SN prepares the wrong PScell, it is still not clear based on today’s available information, if it was the initiating node that provided the wrong candidates or if the fault lies with the target selection at the target SN.
Observation 5: The problem of CPC Execution to wrong PSCell may be either due to wrong selection of the candidate Pscells by the initiating node, or wrong selection of the target PSCell(s) at the target SN.
Currently there is also no way for the initiating node to further support the decision of the Target SN when it comes to PScells to be prepared.
Proposal 8: RAN2 to discuss possible solutions to aid Target SN to prepare the correct PScells.
Such a solution may involve additional information provided by the UE. The UE may for example indicate in the SCGFailureInformation message if any of the measured target cells in the report (among the strongest) was previously reported to the network, but no corresponding CPC configuration was received. Using this information, the MN may adjust the parameters triggering the measurement report used for CPC preparation such that the UE sends the measurement report later providing more accurate measurements results to the target SN. In this case, the target SN can perform target PSCell selection using more up-to-date PSCell measurements.
Proposal 9: The SCGFailureInformation message may be enhanced with an indication regarding target cells that were previously reported to the network but not part of the received CPC configurations. 
4	Conclusions
This document has made the following observations and proposals:
Observation 1: An adequate T316 setting is critical to assuring fast MCG recovery is successful and delivers the expected gains in terms of interruption time reduction. 
Observation 2: It may be actually more beneficial to stop fast MCG recovery if it has been determined that the procedure cannot be completed successfully. 
Proposal 1: RAN2 to investigate T316 optimization and the relevant scenarios.
Proposal 2: The UE logs the elapsed T316 timer value at the moment when it receives the HO command from the MN in the SHR. 
Proposal 3: The triggering condition for logging the SHR in the case of the fast MCG recovery can be the start of T316.
Proposal 4: The SHR can include an indication that HO was part of the fast MCG recovery procedure. 
Proposal 5: In case the MN instructed the UE to release the connection, the UE does not delete the RLF report and adds the elapsed T316 timer value at the moment when it received the release command from the MN.
Proposal 6: An additional cause value can be added to the RLF report, e.g., RRC release command. 
Observation 3: It is up to MN implementation to decide when to forward the S-RLF report to source SN using MN-initiated SN Modification procedure.
Observation 4: MN is not aware of intra-SN CPC configurations via SRB3.
Proposal 7: UE indicates to MN using SCGFailureInformation message whether it had stored intra-SN CPC configuration at the time of SCG failure.
Observation 5: The problem of CPC Execution to wrong PSCell may be either due to wrong selection of the candidate Pscells by the initiating node, or wrong selection of the target PSCell(s) at the target SN.
Proposal 8: RAN2 to discuss possible solutions to aid Target SN to prepare the correct PScells.
Proposal 9: The SCGFailureInformation message may be enhanced with an indication regarding target cells that were previously reported to the network but not part of the received CPC configurations. 




