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1
Introduction
The new Rel-16 SI “Study on RAN-centric data collection and utilization for LTE and NR” was approved at the RAN#80 meeting and updated in [1]. And in RAN3#101bis meeting, it was agree on the TP for TR 37.816 in [2], which captures the agreed MRO use cases. In this contribution, we mainly discuss the detailed baseline content of NR RLF report.
2
Discussion
In LTE, in case the RRC re-establishment fails or the UE does not perform any RRC re-establishment, the UE makes the RLF Report available to the eNB after reconnecting from idle mode. As described in TR 37.816 [2], for NR, mobility optimization solution should also be introduced to detect and resolve the above problems. LTE should be taken as the baseline. In LTE, RLF report include RLF-Report-r9 IE and RLF-Report-r9e0 IE. Therefore, we proposed that LTE RLF-Report-r9 IE should be as NR RACH report baseline. 

Proposal1: it is proposed to agree the RLF-Report-r9 IE as NR RLF report baseline.
According to TS 36.331 [3], RLF report for MRO is introduced in Rel-9, however, it went through some more enhancements in subsequent releases Rel-11 to Rel-15. Therefore, it is necessary to discuss which releases should be as NR RLF report baseline. 
The rlf-Report-r9 IE from the UE include the following information: 
Rel-9 IEs include:


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,


...,

For NR MRO, neighbour cell should only consider EUTRAN cells. 
Observation1: For NR RLF report, UTRAN cells, GRAN cell and CDMA cell related IEs should not to be considered for MRO.
Rel-10 IE include:

[[
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


]],


[[
failedPCellId-v1090



SEQUENCE {




carrierFreq-v1090



ARFCN-ValueEUTRA-v9e0



}
















OPTIONAL


]],

For NR MRO, these IEs is also necessary for MRO. 

Observation2: For NR RLF report, these above IEs is necessary for MRO.
Rel-11 IE include

[[
basicFields-r11




SEQUENCE {




c-RNTI-r11





C-RNTI,




rlf-Cause-r11




ENUMERATED {













t310-Expiry, randomAccessProblem,













rlc-MaxNumRetx, t312-Expiry-r12},




timeSinceFailure-r11


TimeSinceFailure-r11



}
















OPTIONAL,



previousUTRA-CellId-r11


SEQUENCE {




carrierFreq-r11




ARFCN-ValueUTRA,




physCellId-r11




CHOICE {





fdd-r11






PhysCellIdUTRA-FDD,





tdd-r11






PhysCellIdUTRA-TDD




},




cellGlobalId-r11



CellGlobalIdUTRA



OPTIONAL



}
















OPTIONAL,



selectedUTRA-CellId-r11


SEQUENCE {




carrierFreq-r11




ARFCN-ValueUTRA,




physCellId-r11




CHOICE {





fdd-r11






PhysCellIdUTRA-FDD,





tdd-r11






PhysCellIdUTRA-TDD




}



}
















OPTIONAL


]],

For NR, UTRA cell related IEs should not to be considered for MRO.
Observation3: For NR RLF report, UTRA cells related IEs should not to be considered for MRO.
Rel-12 IE include:

[[
failedPCellId-v1250



SEQUENCE {




tac-FailedPCell-r12



TrackingAreaCode



}
















OPTIONAL,



measResultLastServCell-v1250
RSRQ-Range-v1250




OPTIONAL,



lastServCellRSRQ-Type-r12

RSRQ-Type-r12





OPTIONAL,



measResultListEUTRA-v1250

MeasResultList2EUTRA-v1250


OPTIONAL


]],

In LTE, as described in 36.331[2], only a UE indicating support of extendedRSRQ-LowerRange-r12 or rsrq-OnAllSymbols-r12 may report RSRQ-Range-v1250. Currently in NR, extended RSRQ and RSRQ-type (on all symbols RSRQ type) has not yet defined, therefore, the necessity of RSRQ-Range-v1250 IE and RSRQ-Type-r12 IE should to be further discussed.
Observation4: extended RSRQ and RSRQ-type (on all symbols RSRQ type) has not yet defined in NR, the necessity to include extended RSRQ-Range and RSRQ-Type in NR RLF report should to be further discussed.
Rel-13 IE include:


[[
drb-EstablishedWithQCI-1-r13
ENUMERATED {qci1}




OPTIONAL


]],


[[
measResultLastServCell-v1360
RSRP-Range-v1360




OPTIONAL


]],

In LTE, drb-EstablishedWithQCI-1-r13 IE is used to indicate the radio link failure occurred while a bearer with QCI value equal to 1 was configured, and it is not related to MRO feature.  
RSRP-Range-v1360 IE is RSRP-range enhanced to supporting CE mode B, Currently in NR, RSRP range for CE mode B has not yet discussed, therefore, the necessity of RSRP-Range-v1360  IE should to be further discussed.
Observation5: RSRP range for CE mode B has not yet discussed in NR, therefore, the necessity to include enhanced RSRP-Range in NR RLF report should to be further discussed.
Proposal2: it is proposed that NR RLF report should take Rel-9/10/11 IEs as NR RLF report baseline.
3
Conclusions
In this paper, the detailed baseline content of NR RLF report are discussed. We have the following observations:

Observation1: For NR RLF report, UTRAN cells, GRAN cell and CDMA cell related IEs should not to be considered for MRO.
Observation2: For NR RLF report, these above IEs is necessary for MRO.
Observation3: For NR RLF report, UTRA cells related IEs should not to be considered for MRO.
Observation4: extended RSRQ and RSRQ-type (on all symbols RSRQ type) has not yet defined in NR, the necessity to include extended RSRQ-Range and RSRQ-Type in NR RLF report should to be further discussed.
Observation5: RSRP range for CE mode B has not yet discussed in NR, therefore, the necessity to include enhanced RSRP-Range in NR RLF report should to be further discussed.
And then, it is proposed:
Proposal1: it is proposed to agree the RLF-Report-r9 IE as NR RLF report baseline.
Proposal2: it is proposed that NR RLF report should take Rel-9/10/11 IEs as NR RLF report baseline.
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Annex
LTE RLF report is defined in TS 36.331 [3] as follows:
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


]],


[[
failedPCellId-v1090



SEQUENCE {




carrierFreq-v1090



ARFCN-ValueEUTRA-v9e0



}
















OPTIONAL


]],


[[
basicFields-r11




SEQUENCE {




c-RNTI-r11





C-RNTI,




rlf-Cause-r11




ENUMERATED {













t310-Expiry, randomAccessProblem,













rlc-MaxNumRetx, t312-Expiry-r12},




timeSinceFailure-r11


TimeSinceFailure-r11



}
















OPTIONAL,



previousUTRA-CellId-r11


SEQUENCE {




carrierFreq-r11




ARFCN-ValueUTRA,




physCellId-r11




CHOICE {





fdd-r11






PhysCellIdUTRA-FDD,





tdd-r11






PhysCellIdUTRA-TDD




},




cellGlobalId-r11



CellGlobalIdUTRA



OPTIONAL



}
















OPTIONAL,



selectedUTRA-CellId-r11


SEQUENCE {




carrierFreq-r11




ARFCN-ValueUTRA,




physCellId-r11




CHOICE {





fdd-r11






PhysCellIdUTRA-FDD,





tdd-r11






PhysCellIdUTRA-TDD




}



}
















OPTIONAL


]],


[[
failedPCellId-v1250



SEQUENCE {




tac-FailedPCell-r12



TrackingAreaCode



}
















OPTIONAL,



measResultLastServCell-v1250
RSRQ-Range-v1250




OPTIONAL,



lastServCellRSRQ-Type-r12

RSRQ-Type-r12





OPTIONAL,



measResultListEUTRA-v1250

MeasResultList2EUTRA-v1250


OPTIONAL


]],


[[
drb-EstablishedWithQCI-1-r13
ENUMERATED {qci1}




OPTIONAL


]],


[[
measResultLastServCell-v1360
RSRP-Range-v1360




OPTIONAL


]],


[[
logMeasResultListBT-r15


LogMeasResultListBT-r15



OPTIONAL,



logMeasResultListWLAN-r15

LogMeasResultListWLAN-r15


OPTIONAL


]]

}
RLF-Report-v9e0 ::=



SEQUENCE {


measResultListEUTRA-v9e0


MeasResultList2EUTRA-v9e0

}
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