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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
Rel-17 SON/MDT [1] includes the following RAN2-led objectives in the context of MDT. 
· Support of data collection for SON features, including CCO, inter-system inter-RAT energy-saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

This paper considers different SON aspects for DAPS HO and fast MCG recovery optimizations.
2. Discussion
[bookmark: _Ref4532732]2.1  SON aspects of DAPS HO
In RAN2#111-ementing [2], RAN2 discussed different scenarios for DAPS HO listed as follows:
1. DAPS HO failure at the target cell with fallback to the source cell
2. DAPS HO failure at the target cell with reestablishment to the third cell other than source cell and target cell
3. RLF failure at the target cell after successful DAPS HO, prior to the DAPS source-release  
2.1.1 SON enhancements for DAPS HO failure at the target cell with fallback to the source cell
Let us first consider “scenario 1: DAPS HO failure at the target cell with fallback to the source cell”. In rel-16, a failureInformation message was introduced for notifying the DAPS HO failure to the source cell. However, no additional information is passed in the failureInformation message to determine the cause of DAPS HO failure at the target cell. In the last RAN2#112-emeeting, two options for optimizations related to this scenario were considered as the following:
1. Enhancement to the RLF report
2. Enhancement to the failureInformation message

We will discuss the pros and cons of both of these options and will determine an optimal methodology for considered optimization in scenario 1, where RLF report or failureInformation message can be enhanced to determine the cause of DAPS HO failure. 

2.1.1.1 Enhancements to the RLF report

As discussed previously, the RLF report can be enhanced for reporting the additional information to determine the cause of DAPS HO failure at the target cell. For providing the additional information, we need to:
a. Set the previousPCellId as the source cell ID,
b. Set the failedPcellId as the target cell ID, and
c. Include latest measurement report before T304 expiry

For the extract of the RLF-report upon the DAPS-HO failure, the failureInformation needs to be enhanced to contain a flag to indicate the availability of the RLF-report. Thereafter, the source cell can use UEInformationRequest for requesting the RLF-report. Note that with enhancement to RLF-report, we may need a lot more signaling for requesting the RLF-report. This may also result in additional delays.

2.1.1.2 Enhancements to the failureInformation message

In this section, we discuss the enhancements of failureInformation message for additional information. There can be two possible choices for the enhancement:
1. Introduce required RLF-report IEs to the failureInformation for the additional information
2. Introduce the RLF-report within a container in the failureInformation message

If we consider the first case mentioned above, we need to introduce at least the following IEs to the failureInformation message:
a. Set the previousPCellId as the source cell ID,
b. Set the failedPcellId as the target cell ID, and
c. Include latest measurement report before T304 expiry

Note that in this case, UE memory is wasted to maintain the variables, where the same variables are maintained at both RLF-report and failureInformation message. Thus, we consider the case-2 mentioned above, where without wasting any UE memory the required Information can be passed to the networked to determine the failure cause and associated information. 

Proposal 1: To determine the failure cause and associated Information in the DAPS-HO, where the DAPS HO failure happens at the target with fallback to the source cell, introduce the RLF report within a container in the failureInformation message. 

2.1.2 SON enhancements for DAPS HO failure at the target cell with reestablishment to the third cell other than source cell and target cell
This section discusses a scenario where DAPS HO failure happens at the target cell and UE reestablishes the connection to the third cell other than the source and target cells, i.e. UE fails to fall back to the source cell. In general, this can happen if the radio condition degrades at the source cell and RLF may have happened at the source cell. In the legacy procedure, if the connectionFailureType is set as the HoF, we cannot set the RLF-cause in the RLF report. Thus, due to the lack of information, it may be hard to determine the cause of RLF at the source cell. To set the RLF-cause in the RLF report, we may have the following choices:
1. With existing connectionFailureTypes, in this case, UE sets the connectionFailureType as both HoF and RLF. After setting the connectionfailureType as RLF, UE sets the RLF cause.
2. With existing connectionFailureTypes, in this case, UE sets the connectionnFailureType as HoF, however, we also allow UE to set the RLF cause. The network can use this information to determine DAPS-HO failure.
3. Introduce DAPS-Failure as the connectionFailureType. If the connectionFailureType is set as DAPS-Failure, allow UE to set the RLF-cause. 

Note that the 1st and 2nd  choices are non-backward compatible. Thus, we have

Proposal 2: For the scenario, “DAPS HO failure at the target cell with reestablishment to the third cell other than source cell and target cell” introduce the DAPS-Failure as the connectionFailureType. Allow UE to set the RLF-cause if the connectonFailureType is set as the DAPS-Failure. 

Furthermore, to determine the different failure causes, for example, in this scenario, to determine the cause of HoF at the target cell and RLF-failure at the source cell additional measurements might be useful. For example, if the RLF-report can contain the latest measurements prior to the T304 expiry and the latest measurements prior to the RLF at the source, it may provide additional information for determining the HoF at the target and RLF-at the source. Additionally, to establish the proper relation between measurements collected in the RLF-report and condition/event/trigger for which the measurement is included in the RLF report may be useful too. Thus, we have the following proposals:

Proposal 3: Allow reporting of multiple instances of RRM measurements in the RLF report, if available. 
Proposal 4: UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID. The event/trigger for which UE is expected to report the latest RRM measurements can be defined by the network in the RRCReconfiguration message. Examples of a few events/triggers can be T304-expiry, T310-expiry, and others. 
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2.1 SON aspects of Fast MCG Recovery
Another topic that we want to discuss in the draft proposal is the SON aspects of Fast MCG Recovery. In Rel-16, fast MCG recovery is proposed, where when RLF happens at the MN, instead of performing RRCConnectionReestablishment, a failure message is sent to the MN via SN. UE initiates the RRCConnectionReestablishment upon the expiry of the T316 timer or the SCG Failure. 
 
Observation 1: Upon T316 timer expiry or the SCG Failure, UE initiates the RRCConnectionReestablishment procedures. 
 
As the T316 timer expiry or SCG Failure results in the fast MCG recovery failure and eventually UE performs RRCConnectionReestablishment. Thus, UE should prepare the RLF report upon the fast MCG recovery failure, where the RLF cause is set as “t316-expiry” and “scg-failure” depending upon the reason for fast MCG recovery failure cause. The connection failure type should be set as the “fast MCG recovery failure”. Furthermore, if the fast MCG recovery failure happens due to “scg-failure”, UE should add the SCG CGI and reason of SCG-Failure to the RLF report.  
 
Proposal 5: Add connection failure type as “Fast-MCG-Recovery-Failure”.
 
Proposal 6: Add “t316-expiry” and “scg-failure” as the rlf-cause in the RLF report. 
 
Proposal 7: Add SCG CGI and reason for SCG-failure in the RLF-report, if the RLF-cause is set as “scg-failure”.
3. Conclusion 
 Proposal 1: To determine the failure cause and associated Information in the DAPS-HO, where the DAPS HO failure happens at the target with fallback to the source cell, introduce the RLF report within a container in the failureInformation message. 
Proposal 2: For the scenario, “DAPS HO failure at the target cell with reestablishment to the third cell other than source cell and target cell” introduce the DAPS-Failure as the connectionFailureType. Allow UE to set the RLF-cause if the connectonFailureType is set as the DAPS-Failure. 
Proposal 3: Allow reporting of multiple instances of RRM measurements in the RLF report, if available. 
Proposal 4: UE reports the latest RRM measurement available prior to the network defined event/trigger together with event-ID/trigger-ID. The event/trigger for which UE is expected to report the latest RRM measurements can be defined by the network in the RRCReconfiguration message. Examples of a few events/triggers can be T304-expiry, T310-expiry, and others. 
Observation 1: Upon T316 timer expiry or the SCG Failure, UE initiates the RRCConnectionReestablishment procedures. 
Proposal 5: Add connection failure type as “Fast-MCG-Recovery-Failure”.
Proposal 6: Add “t316-expiry” and “scg-failure” as the rlf-cause in the RLF report. 
Proposal 7: Add SCG CGI and reason for SCG-failure, if the RLF-cause is set as “scg-failure”.
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