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Abstract of the contribution: This contribution introduces the SEES requirement on the number of UEs present in a certain area and proposes the new key issue and the solution.
Introduction
The requirement on changing the chargeable charging party is specified in TS22.101 Section “29.2 Exposed Services and capabilities”:
The 3rd party service provider shall be able to request a one time reporting or reporting at regular times on the number of UEs present in a certain area and the location of each UE as for a Location Based Service.
This paper proposes the new key issue and the solution in MONTE TR23.789.
***** 1st CHANGE *****
5.1.2
Required Functionality

The following architectural requirements need to be met -

Configuration of Monitoring Events and actions by 3rd party application provider:
-
It needs to be possible to configure following monitoring events in the 3GPP system, 
· monitoring the association of the MTC Device and UICC and/or new IMSI-IMEI-SV association 
· Location of the MTC Device, and change in location of the MTC Device 
NOTE:      Location granularity for event request, or event report, or both could be at cell level (CGI/ECGI), LA/TA/RA level, Presence Area reporting level, or other formats e.g. shapes (e.g. polygons, circles etc.) or civic addresses (e.g. streets, districts etc.) as referenced by OMA Presence API [4].

· loss of connectivity i.e. when the network considers UE to be detached.
· Communication failure

· Roaming status (i.e. Roaming or No Roaming) of the MTC device, and change in roaming status of the MTC device

NOTE:     Roaming status means whether the MTC device is in HPLMN or VPLMN. 

· Serving network of the MTC device, and change of the serving network of the MTC device

· Reporting the number of UEs present in a certain area, with a single report or regular reporting.
- 
It needs to be possible to allow configuration of the monitoring events, wherever applicable, in the 3GPP system for one-time reporting of event(s), or continuous reporting of event(s). Continuous reporting may be requested with additional criteria such as maximum number of reports, reporting interval etc.
-
It needs to be possible to configure the action to be executed by the network when configured monitoring event is detected, for example - reduce services provided to the UE, restrict access of the UE, detach the UE etc.
-
It needs to be possible to configure the maximum time between the actual loss of connectivity and its detection.

-
It needs to be possible for the network to authorize a Service Request to activate/deactivate subscribed monitoring events/actions from 3rd party application provider.

Editor's note: the terminologies of the "configuration", "subscription ", and "activation/deactivation" need to be revisited.

Detection of Monitoring Events:

-
It needs to be possible for the network to detect monitoring events. On detection of the monitoring event the Network may execute a configured action.

Reporting of Monitoring Events to 3rd party application provider:

-
It needs to be possible for the UE or network to report the detected events to the 3rd party application provider. Event reporting may provide more detailed information like the cause for a detected communication failure event. Application layer reporting of monitoring events is outside the scope.

Editor's note: It is FFS whether there are any events that need to be monitored by the UE based on requirements defined in TS 22.368 [2].

***** 2nd CHANGE *****

5.X
Key Issue X – Reporting the number of UEs present in a certain area
5.X.1
Description

The requirement in TS22.101 Section “29.2 Exposed Services and capabilities” specifies the requirement to report the number of UEs present in a certain area: 

The 3rd party service provider shall be able to request a one time reporting or reporting at regular times on the number of UEs present in a certain area and the location of each UE as for a Location Based Service.
The issue is to specify how to report the number of UEs present in a certain area.
5.X.2
Requirement functionality

· Service capability exposure framework should allow the 3rd party service provider to request the number of UEs present in a certain area, with a single report of regular reporting.
***** 3rd CHANGE *****

6.3.1.5
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 (i.e. detached). Loss of connectivity event could be configured at serving SGSN/MME. When implicit detach timer expires at serving SGSN/MME “Loss of connectivity” event is detected and reported directly to SCEF via new interface. 

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.

Monitoring Event: Location Reporting

The serving node reports to SCEF 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 cell level tracking, the SCEF select this mechanism here. If only a single event report is requested, the HSS may just inquire the serving MME/SGSN instead of pushing subscriber data with the monitoring event information to the MME/SGSN.
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. 
6.3.2
Impacts on existing nodes and functionality

-
New interface needs to be supported between SGSN/MME and SCEF for Monitoring exposure.

-
HSS needs to store monitoring events configuration data as part of UE subscription data and needs to respond to SCEFinterrogation.

-
MME/SGSN need to detect configured monitoring event and report to SCEF.
-
SCEF need to map a geographic area to a list of cells and/or RAs/TAs and interact with the responsible MMEs/SGSNs to retrieve the number of UEs in these cells and/or RAs/TAs.
***** End of CHANGES *****
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