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1
Introduction
This contribution discusses target use case and implementation of the Failure to deliver RRCConnectionSetupComplete message incorporated to RRC specification by the Change Request on Introduction of NB-IoT Enhancements other than Multicast in [3]. 
The failure interpretation has been also raised in Rel-14 ASN.1 review process, as N.019 issue in [4].
2
Discussion   
2.1 Background
In the context of Rel-14 NB-IoT enhancements, RAN2#97 addressed the following point identified by SA2 [1],[2]:
SA2 indicated has introduced reliable communication between UE and SCEF and that the following was specified in TS 23.682 subclause 4.5.14.2:

To ensure reliable delivery of Non-IP data (NIDD) between UE and SCEF using the Control Plane CIoT EPS Optimization, the following functions may be supported by the 3GPP system:
-
Reliable delivery by acknowledgements on a hop-by-hop basis, i.e. the link layer protocol on each interface used for NIDD uses acknowledgments and nodes apply retransmissions if needed to ensure reliable delivery.
-
The UE may retransmit UL data that was not acknowledged by the RLC on the AS layer in the UE;
- (…)
We observe the reasoning that led to the introduction of new UE indication on a failure to NAS layer was based on the assumption that RRC usually informs NAS about RLF [2]: 

This is already supported for most cases, where RRC informs NAS of the possible failure to deliver an ULInformationTransfer message due to RLF. However, uplink data can also be carried in RRCConnectionSetupComplete message and there is no delivery failure indication if RLF occurs before the successful transmission of the message.
Conversely, before NB-IoT enhancements introduction, understanding in RAN2 has been that AS layer does not send failure indication to NAS when RLF occurs [5].  AS layer is able to take corrective actions for a radio link failure (i.e. re-establishment) therefore radio link failure occurrence is not trigger for indicating AS failure to NAS.   
Observation: Before NB-IoT enhancements introduction, AS layer does not indicate to higher layers radio link failure occurrence, but triggers a corrective action on AS level for the failure.
2.2 UE behaviour 
Radio link failure related actions (5.3.12 of TS 36.331) clearly specify NB-IoT UE behaviour:

· Prior security activation:

· Performs actions upon leaving RRC_CONNECTED with release cause ‘RRC connection failure’ 
· Indicate the release of the RRC connection to upper layers together with the release cause;

· After security activation:
· Initiate the connection re-establishment procedure as specified 
Newly introduced procedures on failure to deliver RRCConnectionSetupComplete message instructs the NB-IoT UE to [3]:
1>
if radio link failure occurs before the successful delivery of RRCConnectionSetupComplete message has been confirmed by lower layers:

2>
inform upper layers about the possible failure to deliver the information contained in the RRCConnectionSetupComplete message;

Before delivery of RRC Connection Setup Complete, the UE would act according to instructions on radio link failure detection prior security activation. Given the order of Failure to deliver RRCConnectionSetupComplete procedure, it appears NB-IoT would take following steps:
· Perform actions upon leaving RRC_CONNECTED with release cause ‘RRC connection failure’ 

· Indicate the release of the RRC connection to upper layers together with the release cause;

· Inform upper layers about the possible failure to deliver the information contained in the RRCConnectionSetupComplete message;

When the NB-IoT indicates possible failure indication to deliver the information contained in the RRCConnectionSetupComplete message, AS signalling communication  is not available.
Observation 2: Definition of the possible failure to deliver the information contained in the RRCConnectionSetupComplete message may not serve the use case to ensure reliable communication between UE and SCEF (Service Capability Exposure Function).
The CR introducing the failure related AS behaviour [3] noted the change as:

· SA2: UE-SCEF reliable communication – solution 5c: tentative
The decision appears not entirely clear. NB-IoT relevant considerations and potential need to indicate erroneous situation with delivery of UL data to higher layer should consider pure AS corrective action as reliable. Release cause is indicated and understood by higher layers, so that subsequent procedure can also reliable handling of the connection. 

Therefore, we propose to clarify the point and communicate decision to CT1 in case new failure indication is unavoidably needed and confirmed. 
Proposal 1: Clarify how the possible failure to deliver the information contained in the RRCConnectionSetupComplete ensures reliable communication.

Proposal 2: Send LS to CT1 if a need to introduce new failure indication to upper layers is confirmed.

Possible alternative is to avoid dependencies on radio link failure, as this leads to ambiguous interpretations of lower layer failure indications delivered to upper layers. RLF (detection and handling) is AS level failure that can result in successful re-establishment or connection release. Therefore, NB-IoT relevant considerations and potential need to indicate erroneous situation with delivery of UL data to higher layer should consider pure AS corrective action as reliable. 

Proposal 3: Define NB-IoT failure indications independent of RLF.
We provide accompanying CR in [7] to provide an example how NB-IoT UE failure indications to upper layers can be realized without mixing the procedure with RLF and its subsequent procedures taken as a remedy for connection maintenance. Similar approach is undertaken for ULInformationTransfer in [8].
3
Conclusions
This contribution has made the following observations and proposal:
Observation 1: Before NB-IoT enhancements introduction, AS layer does not indicate to higher layers radio link failure occurrence, but triggers a corrective action on AS level for the failure.

Observation 2: Definition of the possible failure to deliver the information contained in the RRCConnectionSetupComplete message may not serve the use case to ensure reliable communication between UE and SCEF (Service Capability Exposure Function).
Proposal 1: Clarify how the possible failure to deliver the information contained in the RRCConnectionSetupComplete ensures reliable communication.

Proposal 2: Send LS to CT1 if a need to introduce new failure indication to upper layers is confirmed.

Proposal 3: Define NB-IoT failure indications independent of RLF.
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