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1	Introduction
[bookmark: _GoBack]In TR 37.816 5.3.2.4, stage2 concept level exchange of SN change failure information between RAN nodes in case of MR-DC, is described as following:
----------------------------------------------------Excerpted from TR37.816------------------------------------------------------
[bookmark: _Toc14821256]5.3.2.4	SN change failure in case of EN-DC, NGEN-DC, NE-DC and NR-DC
In case of MR-DC, e.g. EN-DC, NGEN-DC, NE-DC and NR-DC, the SN can be configured with SRB3, and can trigger the SN change autonomously. According to the specification TS 37.340 [3], the SCG failure includes multiple causes of SCG RLF, SN change failure, SCG configuration failure, SCG RRC integrity check failure, etc. i.e. the SN change failure can be detected by the UE as one kind of SCG failure. During the period of SN change, the UE may suffer SN change failure due to inappropriate parameter setting of the triggering condition, e.g. too late SN change, too early SN change and wrong SN change (to another SN). 
…
The detection solution enabled by the RLF Indication and HO Report procedures can be reused, 
the corresponding messages may be signalled between the MN and SN, and/or among the involved SNs.
-	In case of MN trigger SN change, MN can obtain the SCG failure information from UE directly when SCG RLF occurs. 
-	In case of SN trigger SN change, MN should inform the SN about the SN change failure to help SN adjust SN change related measurement event thresholds.
 ---------------------------------------------------------------------------------------------------------------------------------------
From operators’ network maintenance & optimization point of view, collection of SCG failure information is always preferable to optimize the SN configuration. However, for current SCG failure reporting, there still exists one issue that UE location information is not available in the SCG failure report message in rel-15 spec. This paper provides analysis on the necessity of including UE location information in SCG failure reporting, and also would like to facilitate SA5 to complete trace function specification for SCG failure report.
[bookmark: _Ref178064866]2	Discussion
2.1 UE location information in SCG failure report
UE location information included RLF report is always important information for operators to know and analyze where the RLF occurs so as to optimize network configuration. 
-------------------------------------------------Excerpted from TS 37.320-----------------------------------------------------------
[bookmark: _Toc518610684]5.2.1.2	Enhancementto Radio Link Failure report
The Radio Link Failure report contains information related to the latest connection failure experienced by the UE. The connection failure can be Radio Link Failure (RLF) or Handover Failure (HOF). The contents of the RLF report and the procedure for retrieving it by an eNB are described in TS 36.300 [12].
RLF reports can be collected by OAM. Upon RLF/HOF detection in the UE, rlfReport defined in TS 36.331 [5] also includes available location information on where RLF occurred, i.e. if detailed location information (e.g. GNSS location information) is available the reported location information in rlfReport consists of:
-	Latitude, longitude (mandatory)
-	Altitude (conditional on availability)
-	Velocity (conditional on availability)
-	Uncertainty (conditional on availability)
-	Confidence (conditional on availability)
-	Direction (conditional on availability).
------------------------------------------------------------------------------------------------------------------------------------------------
In 36.331 spec, UE location information is included in RLF report in UEInformationResponse message as shown below. 
UEInformationResponse message
-- ASN1START

-- not related parts were omitted

UEInformationResponse-r9-IEs ::=		SEQUENCE {
	rach-Report-r9							SEQUENCE {
		numberOfPreamblesSent-r9				NumberOfPreamblesSent-r11,
		contentionDetected-r9					BOOLEAN
	}																OPTIONAL,
	rlf-Report-r9							RLF-Report-r9			OPTIONAL,
	nonCriticalExtension					UEInformationResponse-v930-IEs			OPTIONAL
}

-- Late non critical extensions
UEInformationResponse-v9e0-IEs ::= SEQUENCE {
	rlf-Report-v9e0						RLF-Report-v9e0					OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

-- Regular non critical extensions
-- not related parts were omitted

RLF-Report-r9 ::=					SEQUENCE {
	measResultLastServCell-r9			SEQUENCE {
		rsrpResult-r9						RSRP-Range,
		rsrqResult-r9						RSRQ-Range						OPTIONAL
	},
	measResultNeighCells-r9				SEQUENCE {
		measResultListEUTRA-r9				MeasResultList2EUTRA-r9			OPTIONAL,
		measResultListUTRA-r9				MeasResultList2UTRA-r9			OPTIONAL,
		measResultListGERAN-r9				MeasResultListGERAN				OPTIONAL,
		measResultsCDMA2000-r9				MeasResultList2CDMA2000-r9		OPTIONAL
	}	OPTIONAL,
	...,
	[[	locationInfo-r10				LocationInfo-r10					OPTIONAL,
		failedPCellId-r10					CHOICE {
			cellGlobalId-r10					CellGlobalIdEUTRA,
			pci-arfcn-r10						SEQUENCE {
				physCellId-r10						PhysCellId,
				carrierFreq-r10						ARFCN-ValueEUTRA
			}
		}																	OPTIONAL,
		reestablishmentCellId-r10		CellGlobalIdEUTRA					OPTIONAL,
		timeConnFailure-r10				INTEGER (0..1023)					OPTIONAL,
		connectionFailureType-r10		ENUMERATED {rlf, hof}				OPTIONAL,
		previousPCellId-r10				CellGlobalIdEUTRA					OPTIONAL
	]],
}

For SCG failure report, similar with RLF report in LTE, the UE location information is equivalently important for operators to understand where the SCG failure occurs in order to optimize the SN configuration. However, in current spec, there is no UE location information available in SCGFailureInformationNR message in 36.331 reporting NR SCG failure in EN-DC, and no UE location information available in SCGFailureInformation message in 38.331 reporting NR SCG failure in NR-DC and SCGFailureInformationEUTRA message reporting EUTRA SCG failure in NE-DC as shown below. The LocationInfo-r16 could be included in SCGFailureInformationNR message in 36.331, while for locationInfo in 38.331 which is also related to NR positioning standardization work in rel-16. Once the NR positioning spec is completed, the location information shall be included in both RLF report and SCG failure report. Therefore, we would like to propose as following:
Observation 1: No UE location information IE is available in SCGFailureInformationNR message in 36.331.  
Observation 2: No UE location information IE is available in SCGFailureInformation message and SCGFailureInformationEUTRA message in 38.331.
Proposal 1: Include UE location information in SCGFailureInformationNR message in 36.331.
Proposal 2: Include UE location information in SCGFailureInformation message and SCGFailureInformationEUTRA message in 38.331.
SCGFailureInformationNR message
-- ASN1START

SCGFailureInformationNR-r15 ::=		SEQUENCE {
	criticalExtensions					CHOICE {
		c1									CHOICE {
			scgFailureInformationNR-r15			SCGFailureInformationNR-r15-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

SCGFailureInformationNR-r15-IEs ::=	SEQUENCE {
	failureReportSCG-NR-r15				FailureReportSCG-NR-r15			OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}

FailureReportSCG-NR-r15 ::=		SEQUENCE {
	failureType-r15						ENUMERATED {
											t310-Expiry, randomAccessProblem,
											rlc-MaxNumRetx,
											synchReconfigFailureSCG, scg-reconfigFailure,
											srb3-IntegrityFailure},
	measResultFreqListNR-r15				MeasResultFreqListFailNR-r15		OPTIONAL,
	measResultSCG-r15						OCTET STRING						OPTIONAL,
	...,
	[[
	locationInfo-r16					LocationInfo-r10						OPTIONAL
	]]

}

MeasResultFreqListFailNR-r15 ::=	SEQUENCE (SIZE (1..maxFreqNR-r15)) OF MeasResultFreqFailNR-r15

MeasResultFreqFailNR-r15 ::=		SEQUENCE {
	carrierFreq-r15						ARFCN-ValueNR-r15,
	measResultCellList-r15				MeasResultCellListNR-r15			OPTIONAL,
	...
}

-- ASN1STOP

SCGFailureInformation message
-- ASN1START
-- TAG-SCGFAILUREINFORMATION-START

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

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

[bookmark: _Hlk535235836]FailureReportSCG ::=                       SEQUENCE {
    failureType                                    ENUMERATED {
                                                           t310-Expiry, randomAccessProblem,
                                                           rlc-MaxNumRetx,
                                                           synchReconfigFailureSCG, scg-ReconfigFailure,
                                                           srb3-IntegrityFailure,  spare2, spare1},
    measResultFreqList                           MeasResultFreqList                       OPTIONAL,
    measResultSCG-Failure                       OCTET STRING (CONTAINING MeasResultSCG-Failure)                              OPTIONAL,
    ...,
[[
	locationInfo-r16				LocationInfo-r16					OPTIONAL
]]
}

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


-- TAG-SCGFAILUREINFORMATION-STOP
-- ASN1STOP

SCGFailureInformationEUTRA message
-- ASN1START
-- TAG-SCGFAILUREINFORMATIONEUTRA-START

SCGFailureInformationEUTRA ::=                SEQUENCE {
    criticalExtensions                                CHOICE {
        scgFailureInformationEUTRA                       SCGFailureInformationEUTRA-IEs,
        criticalExtensionsFuture                          SEQUENCE {}
    }
}

SCGFailureInformationEUTRA-IEs ::=           SEQUENCE {
    failureReportSCG-EUTRA                           FailureReportSCG-EUTRA                      OPTIONAL,
    nonCriticalExtension                              SEQUENCE {}                                    OPTIONAL
}

[bookmark: _Hlk535235904]FailureReportSCG-EUTRA ::=                     SEQUENCE {
    failureType                                          ENUMERATED {
                                                                t313-Expiry, randomAccessProblem,
                                                                rlc-MaxNumRetx, scg-ChangeFailure, spare4,
                                                                spare3, spare2, spare1},
    measResultFreqListMRDC                            MeasResultFreqListFailMRDC                OPTIONAL,
    measResultSCG-FailureMRDC                        OCTET STRING                          OPTIONAL,
    ...,
[[
	locationInfo-r16				LocationInfo-r16					OPTIONAL
]]

}

MeasResultFreqListFailMRDC ::=      SEQUENCE (SIZE (1.. maxFreq)) OF MeasResult2EUTRA

-- TAG-SCGFAILUREINFORMATIONEUTRA-STOP
-- ASN1STOP

3. Conclusion
Based on the discussion in the previous sections, we made the following proposals: 
[bookmark: _In-sequence_SDU_delivery]Observation 1: No UE location information IE is available in SCGFailureInformationNR message in 36.331.  
Observation 2: No UE location information IE is available in SCGFailureInformation message and SCGFailureInformationEUTRA message in 38.331.
Proposal 1: Include UE location information in SCGFailureInformationNR message in 36.331.
Proposal 2: Include UE location information in SCGFailureInformation message and SCGFailureInformationEUTRA message in 38.331.
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