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1
Introduction
At RAN2#105bis meeting, for RLF report enhancements, there were the following agreements:
Agreements:
1: 
Agree the use case that NR RLF Report can indicate the information to differentiate DL and UL availability after RLF occurrence. Solution is FFS.
2: 
For NR CEF Report is enhanced with further information elements expressing the number of failed connection setup attempts after RLF at least including the number and available location information.

This paper is to discuss the solutions for RLF report enhancements, i.e. the FFS.
2
Discussion
In LTE, UE may provide the RLF report to the eNB after successful RRC re-establishment. The radio measurements contained in the RLF report may be used, e.g. to identify coverage issues as the potential cause of the failure. The detailed content of RLF report is listed in section 5 Annex.
In RLF report, a cause is defined. With this case, a RLF report can indicate whether the RLF was caused by unsuccessful uplink data transmission.



rlf-Cause-r11




ENUMERATED {













t310-Expiry, randomAccessProblem,













rlc-MaxNumRetx, t312-Expiry-r12},

Figure 2 is from [2] from RAN2#105b. Based on the figure, we understand that agreement 1 is to let UE log some information after RLF so that the network can know the status of DL/UL after RLF.
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Figure 2: RLF & CEF report unclarity.




Regarding solutions, we think the following aspects should be considered:
(1) from UE point of view, it may need to define a period for which the UE should collect “the information to differentiate DL and UL availability”. The period may be explicitly indicated from the network or implicitly indicated, e.g. from the RLF to successful re-establishment
(2) how to define DL and UL availability? Is the availability just one bit separate for UL and DL, or some measurement. For DL, we think the UE could get DL signal strength after RLF so that it may be easy to get DL availability information. However, for UL, it is the network which can get UL signal strength, so it is a question how to let UE collect UL availability.
(3) in the period from (1), whether the UE collects one information or multiple? If it is one information, it may be a little bit confusing as the DL availability may vary in the period. For example in figure 2, if the period is long and at least it covers the time between RLF and Re-conn, the UE may detect DL in some time but not in another time, and how UE decides on the final information on the DL availability.
In summary, compared with existing RLF report in LTE, there may be more aspects for DL/UL availability reporting. So we propose:

Proposal 1: For the collection of the information to differentiate DL and UL availability in the RLF report, it is proposed RAN2 to discuss the following aspects:
(1) Definition of the period for collection, e.g. explicit or implicit way
(2) Definition of DL and UL availability, e.g. a single bit or some measurement

(3) For DL, it is assumed that the UE can get the information on DL availability. For UL, discuss the solution

(4) In the period, whether the UE collects one information or multiple? If multiple, how to differentiate each
3
Conclusions
In this paper, we address one FFS from RAN2#105b, i.e. solutions to differentiate DL and UL availability after RLF. It is proposed:
Proposal 1: For the collection of the information to differentiate DL and UL availability in the RLF report, it is proposed RAN2 to discuss the following aspects:

(1) Definition of the period for collection, e.g. explicit or implicit way

(2) Definition of DL and UL availability, e.g. a single bit or some measurement

(3) For DL, it is assumed that the UE can get the information on DL availability. For UL, discuss the solution

(4) In the period, whether the UE collects one information or multiple? If multiple, how to differentiate each
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Annex

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


]]

}
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