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Introduction
The correction on LTE RLF report was discussed in RAN3#113 meeting [1]. However, there was no consensus on whether this correction is needed. Some companies pointed out that RLF-Report-r9 is just contained in LTE RRC rather than NR RRC. Both R16 and R17 CRs on LTE RLF report were agreed in RAN2#118e meeting [2][3]. For LTE UE RLF Report, there are two parts in UEInformationResponse message which are RLF-Report-r9 IE and RLF-Report-v9e0 IE. This paper analyses the scenario on reporting RLF-Report-v9e0 in NR and gives some proposals. 
Discussion
Scenario
RLF-report-r9 IE is used to report the measurement result during radio link failure. It includes the following information:
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,
	...
}

The measurement results of neighbour LTE cells MeasResultList2EUTRA-r9 as an optional IE contained in RLF reports. As we know, the range of ARFCN-ValueEUTRA is not enough to cover all bands defined in TS36.101. Thus, 3GPP introduce an extension value for EARFCN in release 9. 
ARFCN-ValueEUTRA-v9e0 ::=			INTEGER (maxEARFCN-Plus1..maxEARFCN2)
As per TS36.331, the definition of RLF-Report-v9e0 IE is as follow:
UEInformationResponse-v9e0-IEs ::= SEQUENCE {
	rlf-Report-v9e0						RLF-Report-v9e0					OPTIONAL,
	nonCriticalExtension				SEQUENCE {}						OPTIONAL
}
RLF-Report-v9e0 ::= 				SEQUENCE {
	measResultListEUTRA-v9e0			MeasResultList2EUTRA-v9e0
}
MeasResultList2EUTRA-v9e0 ::=			SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-v9e0
MeasResult2EUTRA-v9e0 ::=				SEQUENCE {
	carrierFreq-v9e0						ARFCN-ValueEUTRA-v9e0		OPTIONAL
}

The RLF-Report-v9e0 IE consists of multiple measurement results ARFCN-ValueEUTRA-v9e0. And the ARFCN-ValueEUTRA-v9e0 is an extension value for IE ARFCN-ValueEUTRA which used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) E-UTRA carrier frequency, as defined in TS 36.101. In addition, the measResultListEUTRA-v9e0 shall include the same number of entries, and listed in the same order, as in measResultListEUTRA-r9. 
On this point, the RLF-Report-v9e0 can be regarded as an assistant information to indicate the extension value for the measurement results listed in RLF-Report-r9.
Observation: the RLF-Report-v9e0 indicates the extension value for the measurement results listed in RLF-Report-r9. 
Progress of RAN2
In Rel-16, SON/MDT proposed to include the LTE RLF report in the UEInformationResponse message to support the MRO in inter-system scenario. Specifically, in case the RLF occurs in LTE, UE could return to one NR cell to recovery RRC connection. After RRC connection reestablished, the UE could signal the LTE UE RLF report in UEInformationResponse. 
Per TS 38.331, the LTE UE RLF report in UEInfomationResponse only includes the E-UTRA RLF-Report-r9 IE as specified in TS 36.331. As we know, only the RLF-Report-r9 IE cannot cover all bands defined in TS36.101. Therefore, the RLF-Report-v9e0 IE should be added in the LTE RLF report in TS 38.331 to indicate the measurements results on the extended carrier frequency. 
In RAN2#118e meeting, RAN2 agreed to add the RLF-Report-v9e0 IE in the LTE UE RLF report. And the following measurement result on LTE RLF was captured in NR RRC specification.
    eutra-RLF-Report-r16                 SEQUENCE {
        failedPCellId-EUTRA                  CGI-InfoEUTRALogging,
        measResult-RLF-Report-EUTRA-r16      OCTET STRING,
        ...,
		[[
		measResult-RLF-Report-EUTRA-v16xy     OCTET STRING                                        OPTIONAL
		]]
    }
}

RAN3 impact
In order to support MRO in inter-system scenario, the following highlight information was agreed to be contained in the RLF report. It is natural to introduce the RLF-Report-v9e0 IE in NR scenario to indicate neighbouring cell which shall use ARFCN-ValueEUTRA-v9e0 to indicate its ARFCN value.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE type
	M
	
	
	

	>NR
	
	
	
	

	>>NR UE RLF Report Container
	M
	
	OCTET STRING
	nr-RLF-Report-r16 IE contained in the UEInformationResponse message defined in TS 38.331 [10].

	>LTE
	
	
	
	

	>>LTE UE RLF Report Container
	M
	
	OCTET STRING
	RLF-Report-r9 IE contained in the UEInformationResponse message defined in TS 36.331 [14]



Proposal 1: It is proposed to include RLF-Report-v9e0 IE in LTE UE RLF Report in TS38.423.
The Rel-16 and Rel-17 corresponding CR see the contribution [3] and [4]
Proposal 2: agree the R16 CR [3] and R17 CR [4] on LTE UE RLF Report in TS38.423.
Proposal
Based on the above analysis, we have the following observation and proposal:
Observation: the RLF-Report-v9e0 indicates the extension value for the measurement results listed in RLF-Report-r9. 
Proposal 1: It is proposed to include RLF-Report-v9e0 IE in LTE UE RLF Report in TS38.423.
Proposal 2: agree the R16 CR [3] and R17 CR [4] on LTE UE RLF Report in TS38.423.
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