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1   Introduction
In Rel-16 Additional enhancements for NB-IoT WI [1], there is one objective about network management tool enhancement:

Network management tool enhancement:

· SON support for reporting of [RAN2, RAN3]

· Cell Global Identity and strongest measured cell(s) (ANR)

· Random access performance

· Radio link failure (RLF), if needed

In this contribution, we discuss the how to support RLF for NB-IoT.
2   Discussion

Some discussions took place in the previous RAN2 meetings and the following agreements were made:

	RAN2#105 agreements:
RLF report:
· The UE informs network about having an RLF report available via rlf-InfoAvailable indication during the initial RRC connection re-establishment process after RLF. The rlf-InfoAvailable parameter is included in Msg5 of the RRC connection re-establishment process.

· It is up to the network to decide when to request for the RLF report, using UEInformationRequest/UEInformationResponse procedure.

· In case of no/failed RRC connection re-establishment, the UE may store the RLF report for indicating rlf-InfoAvailable in Msg5 of later connection establishment.

· The following legacy parameters are supported for RLF reporting in NB-IoT:

· Failed cell ECGI

· Last Serving Cell RSRP/RSRQ (Whether OK for CP-solution is FFS)

· Absolute Time Stamp (optional, if available)

· Location Info (optional, if available) 

· FFS: further information.

· RLF reporting does not trigger RRC connection establishment/resume, including EDT.

· Neither rlf-InfoAvailable indication nor RLF report is included in the Msg3 of the EDT procedure to indicate to the network about an available RLF report.




Based on these RAN2 agreements especially the different content of the RLF reporting, it is assumed that there will be a new NB specified RLF container to be defined by RAN2.
In LTE, RLF Report is transferred over X2 and S1 interfaces, to assist the network to detect and fix the potential issue of the network deployment and then promote the UE experience.

In TS 36.423 and TS 36.413, the UE RLF Report Container IE is included in the X2AP: RLF INDICATION message, X2AP: HANDOVER REPORT message, S1AP: MME CONFIGURATION TRANSFER message, and the eNB CONFIGURATION TRANSFER message. The IE definition is:
	UE RLF Report Container
	OCTET STRING
	RLF-Report-r9 IE contained in the UEInformationResponse message (TS 36.331[9])


If RAN2 decide to introduce a new RRC IE (e.g. RLF-Report-NB) to include the identified parameters, RAN3 will then need to update the definition of the UE RLF Report Container IE like below:

	UE RLF Report Container
	OCTET STRING
	RLF-Report-r9 IE or the RLF-Report-NB IE contained in the UEInformationResponse message (TS 36.331[9])


Proposal: update the the definition of the UE RLF Report Container IE in S1AP and X2AP specifications, pending to RAN2 progress.
Note: the corresponding Xn and NG part will be considered after NR progress.
3   Proposal
In this contribution, we discuss RLF in NB-IOT, and get the following proposal:
Proposal: update the the definition of the UE RLF Report Container IE in S1AP and X2AP specifications, IE name marked as FFS pending to RAN2 progress.
The corresponding CRs is provided in [2] and [3].
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