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Abstract of the contribution: This contribution provides MONTE event analysis and proposal for communication failure event. 
Introduction:
The 3rd party application provider may have requirement to know communication failure event. E.g., in order to implement the troubleshooting. As mobility management equipment of core network, the MME knows the details of the communication procedures, so the MME is suitable for reporting the communication failure events and causes to a 3rd party application provider.
The requirement on Communication failure events is specified in TS22.101 Section “29.2 Exposed Services and capabilities”:

Informing the 3rd party about UE status

-
The 3GPP Core Network shall be able to provide the following information about a UE that is served by the 3rd party service provider:

-
Indication of the of the roaming status (i.e. Roaming and No Roaming) and the serving network, when the UE starts/stops roaming, 

-
Loss of connectivity of the UE 

-
Change or loss of the association between the ME and the UICC, 

-
Communication failure events of the UE (e.g. for troubleshooting). 

-
Reporting when the UE moves in/out of a geographic area that is indicated by the 3rd party,-

-
Reporting when the UE changes Routing Area / Tracking Area / Location Area / Cell
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6.3.1.4
Specific Monitoring Event Handling
Monitoring Event: Loss of connectivity

Stage-1 requirement has specified in TS 22.368 that “Loss of connectivity” means it is no longer possible to establish signalling between the MTC Device and the network. Loss of connectivity event could be configured at serving SGSN/MME. When the mobile reachable timer expires at serving SGSN/MME “Loss of connectivity” event is detected and reported directly to SCEF via new interface. 

Loss of connectivity may be assumed as a rather rare event so HSS based or option A is preferable. This allows also for keeping such a events subscription permanently for re-installing, e.g. after a potential detach. Event reports both options may send directly to the SCEF.

Monitoring Event: UE reachability

MME receives an indication regarding UE reachability, e.g. an Attach Request message from the UE or MME receive an indication from S-GW that UE has handed over to non-3GPP coverage. MME can provide this information to HSS if it has registered for UE reachability notification. Involvement of HSS to provide this information to SCEF will be inefficient and will increase HSS load. MME can provide this information to SCEF directly especially if this is frequent event. 

For UE using power saving mode, the serving nodes may report when UE become active. The SCEF reports to SCS/AS, which may use this, for example, as a trigger for sending data to the UE. When subscribing to this event, the service requestor indicates whether single or continuous reporting is wanted.

HSS based = option A may be preferable for single events and when those are not re-requested too frequently. For continuous reporting of UE reachability, e.g. the regular reachability periods of a UE using PSM, option A may send reports directly to the address for reports. For frequent reporting re-request option B may be used, which may cache HSS provided information and thereby lower HSS signalling.

Monitoring Event: Location Reporting

The serving node reports when the UE is active in new cell. The SCEF maps that cell to a geo-location and reports to the requestor. When subscribing to location events the service requestor may indicate the required location accuracy. If it allows for RA/TA or cell level tracking, the SCEF select this mechanism here. If only a single event report is requested, the HSS (option A) may just inquire the serving MME/SGSN. For continuous reporting/tracking of location with cell granularity option A may be used with reporting directly to SCEF.
Monitoring Event: Reporting the number of UEs present in a geographic area
The SCEF, when requested to report the UEs that locate in a geographic area, maps the geographic area to a list of cells and/or RAs/TAs and identifies the MMEs/SGSNs serving them. The SCEF requests those MMEs/SGSNs via a direct new interface to count the UEs in these cells and/or RAs/TAs. If the list contains cells, the MMEs/SGNSs page in these cells to identify the UEs that are not already connected. For the already connected UEs the MMEs/SGSNs needs to query the RAN to receive the UE’s current cell. The MMEs/SGSNs report the counting result to the SCEF. The SCEF combines the reports from all involved MMEs/SGSNs and reports the total sum to the SCS/AS.
Editor's note:  The MME/SGSN actions when paging is not successful for a UE are FFS. 

Editor's note:  The usage of the paging for identifying/verifying the current cell of a UE may create a high signalling load, especially for UTRAN cells with many UEs camping on. 

The SCS/AS may request to report only the number of MTC devices to reduce the counting to that type of UE. 
Monitoring Event: Communication failure
The 3rd party application provider may need to be informed of certain communication failure events occurring for a particular UE in the network. In such case, the SCS/AS requests continuous reporting of such communication failures. The SCEF derives the serving node(s) from HSS and subscribes to serving node(s) via HSS for getting communication failure reports. When a RAN or NAS failure event occurs, the serving node reports the corresponding RAN/NAS failure cause code to the SCEF. Based on operator configuration, the SCEF may either report the received failure cause code(s) as-is or provide an abstracted value to the SCS/AS.
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