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Introduction
In last RAN2 meeting, some enhancements have been agreed for RLF and CEF report:
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.
An email discussion [1] has been triggered after RAN2#105bis meeting, and many companies prefer to introduce resume failure as one of the types of accessibility failure.
In this contribution, we discuss some details of accessibility failure, and consider whether some other failure type could be included to supply the access failure case. 
Discussion
0. [bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK11][bookmark: OLE_LINK10]Background
RLF Report (includes HOF Report)
There are three cases specified in TS38.331 which may trigger the RLF detection:
· T310 expiry in PCell; 
· Random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are running; 
· Indication from MCG RLC that the maximum number of retransmissions has been reached.
If the indication is from MCG RLC and CA duplication is configured and activated, and for the corresponding logical channel only includes SCell(s), reporting of RLC failure will instead the connection re-establishment.
For HOF detection, T304 expires could trigger the record of handover failure, including the handover failure type within NR or from NR.
For RLF/HOF report, the parameters in list below are sent to the network in LTE (already merge the non-critical extension parameters to original ones):
Table1 RLF/HOF report content in LTE
	Field Name
	Contents

	measResultLastServCell
	RSRP and RSRQ of last serving cell

	measResultNeighCells
	Measurement result of neighbour cells of different RATs

	locationInfo
	Location information

	failedPCellId
	CGI/pci-arfcn/TAC of the failed cell (the cell RLF occurred or the target Pcell of failed HO)

	reestablishmentCellId
	The attempted cell of re-establishment

	timeConnFailure
	Time elapsed since the last HO initialization until connection failure

	connectionFailureType
	The failure is RLF or HOF

	previousPCellId
	Source PCell of the last handover (UE has received the RRC reconfiguration message with mobilityControl)

	basicFields
	c-RNTI
	C-RNTI

	
	rlf-cause
	t310-Expiry, randomAccessProblem, rlc-MaxNumRetx, t312-Expiry

	
	timeSinceFailure
	Time elapsed since the connection failure

	previousUTRA-CellId
	Source UTRA cell of the last successful HO to LTE

	selectedUTRA-CellId
	Target UTRA cell the UE selected after RLF

	lastServCellRSRQ-Type
	Whether use all OFDM symbols and/or wideband when performing RSRQ measurements

	drb-EstablishedWithQCI-1
	Indicate whether have QCI=1 bearer when RLF occured

	logMeasResultListBT
	The log result for BT

	logMeasResultListWLAN
	The log result for WLAN


Parameters in the table maybe adapted for both RLF and HOF cases (maybe have different meaning), or only adapted to only one case, e.g. rlf-cause only atapt for RLF case. In NR RLF/HOF failure, these parameters could be used as baseline. Whether some additional parameters should be included could depend on RAN3’s discussion, e.g. MRO use case.
Observation 1: LTE RLF/HOF report could be reused in NR as baseline.
Accessibility Report
In LTE, the UE logs failed RRC connection establishments and report to the network when connect to the network. The UE logs failed RRC connection establishments without the need for prior configuration by the network. The UE stores the Selected PLMN on the RRC connection establishment failure. Only if that PLMN is the same as the RPLMN, the UE may report the log.
The latest available radio measurements for any frequency or RAT is one of the log content should be recorded when timer T300 expires, include both measurement result of serving cell and all neighbouring cell in different frequencies and RATs. 
For accessibility report, the parameters in list below are sent to the network in LTE (already merge the non-critical extension parameters to the original ones):
Table2 Accessibility failure report content in LTE
	Field Name
	Contents

	measResultFailedCell
	RSRP and RSRQ of last measurement result

	measResultNeighCells
	Measurement result of neighbour cells of different RATs

	locationInfo
	Location information

	failedCellId
	CGI of the cell 

	failedCellRSRQ-Type
	Whether use all OFDM symbols and/or wideband when performing RSRQ measurements

	logMeasResultListBT
	The log result for BT

	logMeasResultListWLAN
	The log result for WLAN

	timeSinceFailure
	[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Time elapsed since the connection failure

	numberOfPreamblesSent
	The number of preambles transmitted before successful establishment

	contentionDetected
	Whether contention was detected for at least one preambles transmit

	maxTxPowerReached
	Whether the maximum power level was used for the last transmitted preamble


In NR, for the establishment failure type in accessibility failure report, the LTE report parameters could also be used as baseline.
Observation 2: LTE accessibility failure report could be reused in NR as baseline.
Compare the two tables above, many parameters are similar and aim at same purpose. The similar parameters are marked highlight in yellow.
0. New failure types
Resume Failure
In INACTIVE mode, UE could request to resume the RRC connectivity when receiving Paging message or when it has UL data/signalling to send. UE may fail in the RRC Resume procedure. Like the RRC connection failure procedure, UE should log the RRC resume failure in order to collect more UL coverage information [2]. So it is propose to record the related parameters about RRC Resume failure, and the T319 expire could be used as the triggering of recording the RRC Resume failure.
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]Take the report content of establishment failure listed in TS36.331 as baseline, besides the logged parameters of resume failure, UE should also fill the cause of T300 expire (for establishment failure case) or T319 expire (for resume failure).
Proposal 1: Add RRC Resume Failure as a failure type of Accessibility Failure which is triggered by T319 expires.
Re-establishment Failure
In NR, UE could request re-establish the RRC connectivity upon one of the conditions fulfill [3]:
· A: Radio link failure of the MCG;
· B: Re-configuration with sync failure of the MCG;
· C: Mobility from NR failure;
· D: Integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity check failure is detected on the RRCReestablishment message;
· E: RRC connection reconfiguration failure (UE cannot comply) if security has been activated;
If re-establishment was initiated due to UE unable to comply with the reconfiguration (condition E), the cause value is set to reconfigurationFailure, and if the re-establishment was initiated due to handover failure within/from NR (condition B or C), the cause value is set to handoverFailure, and for any other conditions (condition A or D) the cause value is set to otherFailure.
[bookmark: OLE_LINK26][bookmark: OLE_LINK27]For conditions D and E, there is no need to record the failure since they have no relationship with coverage. But for conditions A/B/C, records the failure would make sense. In RLF/HOF failure report, there is a parameter named “reestablishmentCellId” which could identify the attempted cell of re-establishment (see the parameter in Table1), but there is no any record about whether the re-establishment is successful or not. If still following LTE solution, any of the failure result could be reserved in UE at most 48 hours, since the max value of “timeSinceFailure” field is 172800s which is equal to 48 hours. During this time, UE could indicate the failure report available in any complete messages in any time if the failure report has not been retrieved by the network. When network receives the RLF report and any accessibility failure report e.g. establishment failure or re-establishment failure, it could judge the relationship between different reports based on the “timeSinceFailure” fields. So from this point of view the re-establishment failure is quite similar as the RRC connection establishment failure. UE could log it in order to collect more UL coverage information. This could be utilized together with the RLF/HOF result to identify the coverage problem. So it is also proposed to record the related parameters about RRC Re-establishment failure, and the T301 expire could be used as the triggering of recording it.
Proposal 2: Add RRC Re-establishment Failure as a failure type of Accessibility Failure which is triggered by T301 expires.
Since the HOF or RLF has already been logged before the re-establishment failure for conditions A/B/C mentioned above, similar parameters could be avoid logging twice, besides the cause value of “T301 expire”, the number of preambles transmitted before successful re-establishment, whether contention was detected and whether the maximum power level was used could be used for the re-establishment failure report.
Proposal 3: Similar parameters already recorded in RLF/HOF failure report could be avoid logging twice.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60]According to the analysis in section 2, we have:
[bookmark: _GoBack]Observation 1: LTE RLF/HOF report could be reused in NR as baseline.
Observation 2: LTE accessibility failure report could be reused in NR as baseline.
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]And we propose:
Proposal 1: Add RRC Resume Failure as a failure type of Accessibility Failure which is triggered by T319 expires.
Proposal 2: Add RRC Re-establishment Failure as a failure type of Accessibility Failure which is triggered by T301 expires.
Proposal 3: Similar parameters already recorded in RLF/HOF failure report could be avoid logging twice.
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