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1. Introduction
In this contribution, we discuss remaining CHO related issues on SON.
2. Discussion
2.1 Signalling model for successive failure related RLF-Report
In the meeting RAN2#115, RAN2 made the following agreement:
Agreements:
1	The following signalling model for the RLF-Report of CHO:
	Use separate IEs within the existing RLF-report to represent the second failure, and the first failure can be represented by reusing as much as possible existing IEs
Based on the current specification [1], the procedure for RLF report content determination is triggered by either RLF or HOF. Particularly, the UE clears the information included in VarRLF-Report at the first step according to the procedure as follows:
	5.3.10.5	RLF report content determination
The UE shall determine the content in the VarRLF-Report as follows:
1> clear the information included in VarRLF-Report, if any;
…


This procedure implies that the UE only stores the information corresponding to the last failure in VarRLF-Report. In other words, with the legacy RLF report procedure, the UE cannot record the information related to multiple successive failures but only the information corresponding to the last failure. To support RLF report of successive failure in the sequence of new container, the UE should not clear the stored information in the sequence when the next failure occurs until the successive failure ends. The UE should store all the information of successive failures for CHO-related RLF report. When the UE succeeds to connect to the network after successive failures, the UE stops accumulating the RLF information. After that, when RLF occurs, the UE stores the RLF information in the beginning of the sequence. 
Proposal 1: To store successive RLF information, the UE shall not clear the information until the UE succeeds to connect to the network.
Legacy gNBs cannot interpret the IEs added for R17 SON enhancements to RLF-Report. For example, a R16 gNB may ignore the separate IEs within RLF-Report to represent the successive failure, which implies that the IEs added for R17 SON enhancements may not be used and be thrown away because, from [1] and [2], a R17 UE discards the RLF-Report after sending R17 enhanced RLF-Report to a legacy gNB.
Observation 1: Legacy gNB may ignore and discard the IEs within RLF-Report added for R17 SON enhancements.
In particular, for UE information procedure, there is no way to differentiate legacy RLF-Report and R17 enhanced RLF-Report because there is only single indicator in UE-MeasurementsAvailable and UEInformationRequest for representing that there exists an RLF-Report needed to be exchanged. As a consequence, data loss for network optimization inevitably occurs.
Observation 2: There is no way to differentiate legacy RLF-Report and R17 enhanced RLF-Report because there is only single indicator in UE-MeasurementsAvailable and UEInformationRequest for representing that there exists an RLF-Report needed to be exchanged.
RAN2 need to remind the goal of SON that the network optimizes a variety of parameters for MRO, MLB, and etc. with the collected data from RLF-Reports. In terms of SON objectives, it is undesirable to waste additional IEs on legacy gNBs. In our view, SON is enhanced by new features introduced in previous release, e.g., RAN have worked for standardizing CPAC in R17 and then SON for CPAC will be discussed in R18. SON enhancement for other features will proceed similarly. Therefore, RAN2 have to discuss the problem we found because problems similar to the ones we observed above will continue to occur with future SON enhancements. In order to address the problem, we propose the enhancement for the indicator representing that there exists an RLF-Report needed to be exchanged. Specifically, in order for the UE to know the interpretation capability of the gNB to send the SON related report, it is necessary to define an individual indicator for each report version. Then, the UE can determine whether to send a SON related report to the gNB or not based on gNB’s capability known from an indicator in UEInformationRequest. For example, when a legacy gNB requests a SON related report, the UE may continue to store the report without sending and then discarding it. Finally, the UE can prevent data loss for SON by sending the report to the gNB, which can interpret the entire content of the report.
Proposal 2: For each report version, define an individual indicator representing that there exists a SON related report needed to be exchanged.

2.2 Timer related RLF-Report enhancements for evaluating too early/late CHO
As shown in the following table, RAN2 have made the two additional timers for evaluating too early CHO or too late CHO.
	Timer
	Description
	Start
	Stop
	Note

	C
	Time elapsed between the first CHO execution and the corresponding latest CHO configuration received for the selected target cell, i.e. timeSinceCHOReconfig.
	Time of received CHO configuration
	Time of CHO execution
	Agreed in RAN2#112

	D
	Time elapsed between CHO execution until the first HOF/RLF 
	Time of executing the first CHO
	Time of first HOF/RLF
	Agreed in RAN2#113


The new IE timeSinceCHOReconfig is introduced for Timer C and the existing IE timeConnFailure is adopted for representing Timer D by changing its description as follows [2]:
	timeSinceCHOReconfig
This field is used to indicate the time elapsed between the initiation of the last conditional reconfiguration execution towards the target cell and the reception of the latest conditional reconfiguration for this target cell.

	timeConnFailure
This field is used to indicate the time elapsed since the last HO execution until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.


As we mentioned in [3], the network can’t evaluate too late CHO because there is no way to measure the time from the latest CHO configuration to the last RLF. Since timeSinceCHOReconfig stops and is logged once the UE executes CHO, which means that the UE does not record timeSinceCHOReconfig if the UE does not execute CHO, timeSinceCHOReconfig can’t be used for evaluate too late CHO with above description.
Observation 3: There is no way to measure the time from the latest CHO configuration to the last RLF with timeSinceCHOReconfig IE indicating the time elapsed between the initiation of the last conditional reconfiguration execution towards the target cell and the reception of the latest conditional reconfiguration for this target cell.
RAN2 need to discuss methodologies for measuring the time from the latest CHO configuration to the last RLF in order to resolve the problem described in Observation 1. In our view, timeSinceCHOReconfig can be re-used for measuring the time from the latest CHO configuration to the last RLF without additional complexity to a UE. Further, the network can easily distinguish the RLF and HOF from the connectionFailureType. Therefore, RAN2 need to change the description of timeSinceCHOReconfig as follows:
timeSinceCHOReconfig
This field is used to indicate the time from the reception of the latest conditional reconfiguration for this target cell to the initiation of the last conditional reconfiguration execution or RLF towards the target cell.
Proposal 3: The description of timeSinceCHOReconfig is changed as follows: This field is used to indicate the time from the reception of the latest conditional reconfiguration for this target cell to the initiation of the last conditional reconfiguration execution or RLF towards the target cell.

3. Conclusion
In this contribution, we have the following proposals:
Proposal 1: To store successive RLF information, the UE shall not clear the information until the UE succeeds to connect to the network.
Observation 1: Legacy gNB may ignore and discard the IEs within RLF-Report added for R17 SON enhancements.
Observation 2: There is no way to differentiate legacy RLF-Report and R17 enhanced RLF-Report because there is only single indicator in UE-MeasurementsAvailable and UEInformationRequest for representing that there exists an RLF-Report needed to be exchanged.
Proposal 2: For each report version, define an individual indicator representing that there exists a SON related report needed to be exchanged.
Observation 3: There is no way to measure the time from CHO configuration to RLF with timeSinceCHOReconfig indicating the time elapsed between the initiation of the last conditional reconfiguration execution towards the target cell and the reception of the latest conditional reconfiguration for this target cell.
Proposal 3: The description of timeSinceCHOReconfig is changed as follows: This field is used to indicate the time from the reception of the latest conditional reconfiguration for this target cell to the initiation of the last conditional reconfiguration execution or RLF towards the target cell.
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