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1. Introduction
In this contribution, we discuss on SON related open issues that are described in the offline discussion [Pre117-e][833][SON/MDT]. In particular, we deal with the company Tdocs invited and RLF report enhancements related capability.
2. Discussion
2.1 SHR related
In this section, we focus on addressing the Company Tdocs invited issues in the following topic:
· Issue#6: Solutions to resolve the issue of SHR and RLF report being generated for the same HO

In [1], most companies agree that it is not possible for the network to identify that the SHR and RLF-Report are generated for the same HO. Hence, they have suggested additional information elements or methods those are necessary to correlate the SHR and RLF-Report generated for the same HO. As a consequence of e-mail discussion [1], the followings are proposed:
	Proposal 5. It is not possible for the network to identify that the SHR and RLF report are generated for the same HO.
Proposal 6. RAN2 to consider one or more of the following solutions to address the issue in Proposal 5:
a. Indicator in the RLF-Report (SHR) indicating that the SHR (RLF-Report) has been already sent to the network for this HO
b. Indicator in the RLF-Report (SHR) indicating that there is an SHR (RLF-Report) associated to the same HO
c. UE-ID and C-RNTI to be included in the SHR, RLF-Report
d. Timestamps in the SHR and RLF-Report to link them in time
e. RLF-Report should be merged with the SHR if the SHR has not been sent yet at the moment of RLF-Report generation, or the SHR should be merged in the RLF-Report.
f. If RLF occurs within a certain time window after the generation of the SHR, the SHR should be discarded if not yet transmitted


Before discussing above, RAN2 need to remind the SON nature that new features (e.g., NTN, MUSIM, etc.) will lead further enhancements of SON. This means that RAN2 need to improve SON taking into account forward compatibility and extensibility for future features needed to discuss further enhancement to SON. In our view, if RAN2 enhance by associating two reports with an explicit indicator, RAN2 will have to add an explicit indicator for reports that can be added in the future, which may increase the complexity of both the UE and the network due to a complicated association rule. Since AI/ML technology is highly likely to be applied to SON in the near future, it is recommended to collect data in a direction with high application potential for AI/ML or optimization of new features. Therefore, we prefer to add timestamps to RLF-Report, SHR, and SON related reports that can be added in the future. Because the timestamp is flexible data that can be used in many ways, the network can evaluate various failure scenarios with the help of its powerful computing capabilities and AI/ML techniques.
Proposal 1: The timestamp is included in the SHR and RLF-Report to link them in time.

2.2 MRO for SN
In this section, we focus on addressing the Company Tdocs invited issues in the following topics:
· Issue#18: Inclusion of RA information in SCGFailureInformation
· Issue#19: Associated to failureType in SCGFailureInformation

RAN2 received LS from RAN3 in the meeting RAN2#115 [2] about the required information for SCG failure analysis, e.g. especially for the solution for the optimization of PScell change failure for MRO in case of MR-DC, as follows:
	1) CGI of the Source PSCell: the source PSCell of the last SN change. The source PSCell could be E-UTRA cell or NR cell. 
2) [bookmark: OLE_LINK13][bookmark: OLE_LINK14]CGI of the Failed PSCell: the PSCell in which SCG failure is detected or the target PSCell of the failed PScell change. The Failed PSCell could be E-UTRA cell or NR cell.
3) timeSCGFailure: the time elapsed since the last PSCell change initialization until SCG failure.
4) connectionFailureType: radio link failure or SN change failure.
5) random-access related information set by the PSCell


Related to above, RAN2 made the following agreements in the previous meetings RAN2#115 and RAN2#116:
	1: UE reports the SN RACH report to the MN, and then MN sends the SN RACH report to SN.
2: The UE needs to include RA information in case that failureType is set to randomAccessProblem or beamFailureRecoveryFailure-r16.
3: RA-InformationCommon-r16 is used as a baseline to indicate random-access related information set by the PSCell.


Since the above agreements 2 and 3 only relates to what information the UE includes for delivering to the network not the exact signalling procedure, RAN2 have the FFS which message carries the RA-InformationCommon associated to an SCG failure. To resolve the FFS, RA-Report and SCGFailureInformation are on the table as candidates to carry the RA-InformationCommon associated to an SCG failure.
It is essential that the UE transmits the RA-Report to the network with a new triggering condition for reporting, as according to the current specification, the UE delivers the RA-Report to the network only after making a successful connection to the network (e.g. successful handover, connection establish complete, etc.) by the network initiation. Since RAN2 have to define the failure cases for initiation of reporting the RA related information by the UE, the approach using RA-Report has a bigger impact on the specification than the way the SCGFailureInformation includes the RA-InformationCommon. In our view, the RA related information associated to an SCG failure can be delivered to the network by piggybacking the RA-InformationCommon into the SCGFailureInformation, which can be simply implemented on the specification as given in Annex 5.1.
Proposal 2: The UE includes the RA-InformationCommon into the SCGFailureInformation message in case that failureType is set to randomAccessProblem or beamFailureRecoveryFailure-r16.

In the previous meeting, RAN2 left the remaining issue about introduction one bit flag to indicate whether T304 is running or not in SCG failure message. In our view, this FFS comes from the need to know if an SCG failure, especially for RACH failure, occurs when T304 is running or not because the network cannot differentiate whether the UE experiences a RACH failure during handover or not by the legacy specification. Since RAN2 confirmed that the five information requested by RAN3 LS [2]‎ are needed, RAN2 need to check if the additional information can be used for the purpose of one bit to indicate whether T304 is running or not in SCG failure message. In particular, there exist the source cell related information and the target cell related information among the five information RAN3 requested, i.e. CGI of the source PSCell and CGI of the failed PSCell, which can be used for differentiating if an SCG failure occurs when T304 is running or not. For example, the network knows the UE experiences an SCG failure during handover if the SCGFailureInformation contains CGIs of the source PSCell and the failed PSCell. Otherwise, the network knows the SCG failure does not relate to handover.
Observation 1: CGI of the source PSCell and CGI of the failed PSCell in the SCGFailureInformation can be used for differentiating if an SCG failure occurs when T304 is running or not. In other words, the one bit indicating whether T304 is running or not can be replaced with the CGIs of the source PSCell and the failed PSCell in the SCGFailureInformation.
Proposal 3: The SCGFailureInformation message includes previousPSCellID and failedPSCellID.
Proposal 4: If Proposal 3 is agreed, there is no need to introduce one bit indicating whether T304 is running or not in SCG failure message.
In order to implement Proposal 3 and Proposal 4, we propose the text proposal given in Annex 5
Proposal 5: RAN2 is asked to consider a proposed text proposal for SCG related MRO.
 
2.3 RLF report enhancements related capability
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 2: 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 3: 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 6: Define a release indicator for each report version, representing that there exists a SON related report needed to be exchanged

3. Conclusion
In this contribution, we have the following proposals:
Proposal 1: The timestamp is included in the SHR and RLF-Report to link them in time.
Proposal 2: The UE includes the RA-InformationCommon into the SCGFailureInformation message in case that failureType is set to randomAccessProblem or beamFailureRecoveryFailure-r16.
Observation 1: CGI of the source PSCell and CGI of the failed PSCell in the SCGFailureInformation can be used for differentiating if an SCG failure occurs when T304 is running or not. In other words, the one bit indicating whether T304 is running or not can be replaced with the CGIs of the source PSCell and the failed PSCell in the SCGFailureInformation.
Proposal 3: The SCGFailureInformation message includes previousPSCellID and failedPSCellID.
Proposal 4: If Proposal x is agreed, there is no need to introduce one bit indicating whether T304 is running or not in SCG failure message.
Proposal 5: RAN2 is asked to consider a proposed text proposal for SCG related MRO.
Observation 2: Legacy gNB may ignore and discard the IEs within RLF-Report added for R17 SON enhancements.
Observation 3: 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 6: Define a release indicator for each report version, representing that there exists a SON related report needed to be exchanged.
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5. Annex
5.1 Text proposal based on TS 38.331 [3]
[bookmark: _Toc60776954][bookmark: _Toc90650826]5.7.3.5		Actions related to transmission of SCGFailureInformation message
The UE shall set the contents of the SCGFailureInformation message as follows:
1>	if the UE initiates transmission of the SCGFailureInformation message due to T310 expiry:
2>	set the failureType as t310-Expiry;
1>	else if the UE initiates transmission of the SCGFailureInformation message due to T312 expiry:
2>	set the failureType as other and set the failureType-v1610 as t312-Expiry;
1>	else if the UE initiates transmission of the SCGFailureInformation message to provide reconfiguration with sync failure information for an SCG:
2>	set the failureType as synchReconfigFailureSCG;
1>	else if the UE initiates transmission of the SCGFailureInformation message to provide random access problem indication from SCG MAC:
2>	if the random access procedure was initiated for beam failure recovery:
3>	set the failureType as other and set the failureType-v1610 as beamFailureRecoveryFailure;
3> set the ra-InformationCommon as specified in subclause 5.7.10.5.
3> if the failure is detected due to reconfiguration with sync failure as described in 5.3.5.8.3:
	4> set the failedPSCellCGI to the global cell identity and tracking area code, if available, and otherwise to the physical cell identity;
	4> set the previousPSCellCGI to the global cell identity and tracking area code of the PSCell where the last RRCReconfiguration message including reconfigurationWithSync was received;
2>	else:
3>	set the failureType as randomAccessProblem;
3> set the ra-InformationCommon as specified in subclause 5.7.10.5.
1>	else if the UE initiates transmission of the SCGFailureInformation message to provide indication from SCG RLC that the maximum number of retransmissions has been reached:
2>	set the failureType as rlc-MaxNumRetx;
1>	else if the UE initiates transmission of the SCGFailureInformation message due to SRB3 IP check failure:
2>	set the failureType as srb3-IntegrityFailure;
1>	else if the UE initiates transmission of the SCGFailureInformation message due to Reconfiguration failure of NR RRC reconfiguration message:
2>	set the failureType as scg-reconfigFailure;
1>	else if the UE initiates transmission of the SCGFailureInformation message due to consistent uplink LBT failures:
2>	set the failureType as other and set the failureType-v1610 as scg-lbtFailure;
1>	else if connected as an IAB-node and the SCGFailureInformation is initiated due to the reception of a BH RLF indication on BAP entity from the SCG:
2>	set the failureType as other and set failureType-v1610 as bh-RLF;
1> include and set MeasResultSCG-Failure in accordance with 5.7.3.4;
1>	for each MeasObjectNR configured by a MeasConfig associated with the MCG, and for which measurement results are available:
2>	include an entry in measResultFreqList;
2>	if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to ssb:
3>	set ssbFrequency in measResultFreqList to the value indicated by ssbFrequency as included in the MeasObjectNR;
2>	if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:
3>	set refFreqCSI-RS in measResultFreqList to the value indicated by refFreqCSI-RS as included in the associated measurement object;
2>	if a serving cell is associated with the MeasObjectNR:
3>	set measResultServingCell in measResultFreqList to include the available quantities of the concerned cell and in accordance with the performance requirements in TS 38.133 [14];
2>	set the measResultNeighCellList in measResultFreqList to include the best measured cells, ordered such that the best cell is listed first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as follows;
3>	ordering the cells with sorting as follows:
4>	based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based on CSI-RS;
4>	using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ measurement results are available, otherwise using SINR;
3>	for each neighbour cell included:
4>	include the optional fields that are available.
NOTE 1:	The measured quantities are filtered by the L3 filter as configured in the mobility measurement configuration. The measurements are based on the time domain measurement resource restriction, if configured. Blacklisted cells are not required to be reported.
NOTE 2:	Field measResultSCG-Failure is used to report available results for NR frequencies the UE is configured to measure by SCG RRC signalling.
1>	if available, set the locationInfo as in 5.3.3.7.:
The UE shall submit the SCGFailureInformation message to lower layers for transmission.
[bookmark: _Toc60777120][bookmark: _Toc90650992]–	SCGFailureInformation
The SCGFailureInformation message is used to provide information regarding NR SCG failures detected by the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
SCGFailureInformation message
-- ASN1START
-- TAG-SCGFAILUREINFORMATION-START

SCGFailureInformation ::=                   SEQUENCE {
    criticalExtensions                           CHOICE {
        scgFailureInformation                        SCGFailureInformation-IEs,
        criticalExtensionsFuture                    SEQUENCE {}
    }
}

SCGFailureInformation-IEs ::=            SEQUENCE {
    failureReportSCG                         FailureReportSCG                    OPTIONAL,
    nonCriticalExtension                     SCGFailureInformation-v1590-IEs     OPTIONAL
}

SCGFailureInformation-v1590-IEs ::=       SEQUENCE {
    lateNonCriticalExtension                OCTET STRING                        OPTIONAL,
    nonCriticalExtension                    SCGFailureInformation-v17xy-IEs OPTIONAL
}

SCGFailureInformation-v17xy-IEs ::=       SEQUENCE {
 	ra-InformationCommon-r17             RA-InformationCommon-r16                         OPTIONAL,
	previousPSCellCGI-r17                CGI-Info-Logging-r16
	failedPSCellCGI-r17 				CGI-Info-Logging-r16
    nonCriticalExtension                    SEQUENCE {} 									OPTIONAL
}

FailureReportSCG ::=                       SEQUENCE {
    failureType                                    ENUMERATED {
                                                               t310-Expiry, randomAccessProblem,
                                                               rlc-MaxNumRetx,
                                                               synchReconfigFailureSCG, scg-ReconfigFailure,
                                                               srb3-IntegrityFailure, other-r16, spare1},
    measResultFreqList                          MeasResultFreqList                                                      OPTIONAL,
    measResultSCG-Failure                      OCTET STRING (CONTAINING MeasResultSCG-Failure)                OPTIONAL,
    ...,
    [[
    locationInfo-r16                            LocationInfo-r16            OPTIONAL,
   failureType-v1610                        ENUMERATED {scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
                                                        t312-Expiry-r16, bh-RLF-r16, spare4, spare3, spare2, spare1} OPTIONAL
    ]]
}

MeasResultFreqList ::=                   SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR


-- TAG-SCGFAILUREINFORMATION-STOP
-- ASN1STOP

	SCGFailureInformation field descriptions

	measResultFreqList
The field contains available results of measurements on NR frequencies the UE is configured to measure by measConfig.

	measResultSCG-Failure
The field contains the MeasResultSCG-Failure IE which includes available results of measurements on NR frequencies the UE is configured to measure by the NR SCG RRCReconfiguration message. 

	previousPSCellCGI
This field is used to indicate the source PSCell of the last handover (source PSCell when the last executed RRCReconfiguration message including reconfigurationWithSync was received).

	failedPSCellCGI
This field is used to indicate the PSCell in which RLF is detected or the target PSCell of the failed handover.




