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Abstract of the contribution: This contribution proposes updates for the specific handling of events under the HSS+MME/SGSN based solution following the conclusions and clarifications from last meeting and the assumptions on how monitoring via HSS is used.
Introduction
A companion paper updates the HSS+MME/SGSN based solution to describe the different available options and their selection following the evaluations so far, specifically on how to differentiate when option are available for getting event/information via HSS or via a new interface.
This paper adjust the description for the handling of the different monitoring information or events according to this, e.g. onetime reporting via HSS if available via HSS and frequent reports via new interface. Further events are added following the clarification of those events during last meeting. The reporting of location and of UEs for a location are enhanced to differentiate current and last known location.

The options of having onetime information request/report and continuous reporting controlled by Monitoring Duration and Max Number of Reports are also considered in the updates of the event handling.

***** 1st CHANGE *****
6.3.1.4
Specific Monitoring Event Handling

Monitoring Event: Loss of connectivity

Stage-1 requirement has specified in TS 22.368 [2] that "Loss of connectivity" means it is no longer possible to establish signalling between the MTC Device and the network. Loss of connectivity event is configured at serving SGSN/MME via the HSS. When the mobile reachable timer expires at serving SGSN/MME, "Loss of connectivity" event is detected and reported directly to SCEF via new interface. 

NOTE 1: 
To accommodate for PSM a separate “active timer” needs to be described in TS 23.060/401 to make the mobile reachable timer available for detecting loss of connectivity in general, i.e. also for UEs using PSM. Currently both timer functions are mapped to the reachability timer.

The monitoring event subscription is stored at SGSN/MME until the Max Number of Reports or the Monitoring Duration are reached or until the monitoring subscription context is deleted from SGSN/MME. Any deletion is reported to the SCEF so that the SCEF may take actions, e.g. reporting this to the SCS/AS.

When the monitoring of “loss of connectivity” is requested and there is no serving node available, the SCEF stores the request, subscribes via Sh’ to HSS to get informed when a serving node becomes available (UE becomes reachable) and subscribes then to the serving node(s). Alternatively, in such a situation the SCEF rejects the request.

When subscribing to this event the SCS/AS may provide a time period value after which “loss of connectivity” shall be detected. It is up to operator’s policy to determine what time values are acceptable. This time period value should be considered by the serving node as it determines the periodic RAU/TAU timers for the UE.

NOTE 2:
The network should ensure that the periodic RAU/TAU timers for the UE remain above lower bound values both for preserving the battery of the UE and for managing the signaling load of the network.
Monitoring Event: UE reachability


The Monitoring Request includes whether it is reachability for SMS or reachability for data, onetime or continuous reporting (Max Number of Reports), Monitoring Duration and optionally parameters that affect reachability, like Max Latency and Max Responsetime. The Max Latency indicates the maximum delay for downlink transfers that the SCS/AS can accept, which maps for PSM to the periodic update time. Very low values deactivate the feature. The Max Responsetime indicates how long a UE that becomes reachable should stay reachable so that any downlink data may be delivered reliably to the UE. For PSM it determines the active time.
When reachability for SMS and onetime report are requested, the SCEF subscribes via Sh’ at HSS to get notified when existing Notification or Update Location procedures indicate to HSS that the UE becomes reachable, which the SCEF reports to SCS/AS.
When reachability for data is requested, the SCEF subscribes via Sh’ at HSS and the HSS configures the serving node(s) to report to the SCEF when the UE is reachable for downlink data, e.g. for UEs using power saving mode, the serving nodes 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 requesting this event, the service requestor may indicate parameters Max Latency and Max Responsetime.


Monitoring Event: Location Reporting

The Monitoring Request is for current or last known location and indicates whether it is a onetime request or continuous monitoring, the monitoring duration and the wanted location accuracy. If accuracy allows for RA/TA or cell level location info, the SCEF select this mechanism here. The Monitoring Request for Last Known Location is always a onetime request.
The SCEF requests the information via Sh’ and the HSS queries the serving node(s) using existing S6 procedures for obtaining current or last known location. If continuous reporting is requested the HSS configures the serving node(s) to report to the SCEF when the UE’s location changes with cell or RA/TA level accuracy.

For continuous monitoring the serving node(s) report when the UE is active in new cell or RA/TA. The SCEF maps that cell to a geo-location and reports to the requestor.
Monitoring Event: IMSI-IMEI(SV) association

The SCEF request the HSS to inform the SCEF when the HSS receives for the IMSI an IMEI(SV) that is different from the IMEI(SV) stored by the HSS. The SCEF indicates it to the SCS/AS. The HSS gets the required information already by its normal operation. SGSNs that shall enable that monitoring event/information need to support the Automatic Device Detection (ADD) function/feature.
Monitoring Event: Roaming Status
The SCS/AS requests onetime or continuous reporting of the roaming status. The SCEF requests that information from HSS. For onetime reporting the ID of the currently serving PLMN (CS and or PS) is provided and an indication whether it is the home or a roaming PLMN. For continuous reporting the HSS reports every change of a serving PLMN, which is indicated to the SCS/AS. The HSS gets the required information already by its normal operation.
Monitoring Event: Reporting the number of UEs present in a geographic area

The SCEF, when requested to generate a onetime report for 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. 
NOTE 3: The mapping of SCS/AS (ASP) specific geographic areas to serving operator (MNO) network list of cells and/or RAs/TAs, and the identity of the associated serving nodes (e.g. MMEs/SGSNs) is configured at the SCEF. Such configuration is as per agreements between the ASP and the MNO.
If the list contains cells and the request is for the last know location, the MMEs/SGNSs collect all UEs for which last know location indicates those cells. If the list contains RAs/TAs, the MMEs/SGNSs collect all UEs that are registered in those RAs/TAs.

If the list contains cells and the request is for the current location, the MMEs/SGSNs 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.

The SCS/AS may request to report only the number of UE of a specific type, e.g. a specific “UE usage type”, to reduce the counting to that type of UE.
***** End of CHANGE *****
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