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Introduction
This contribution proposes functionality to enable an IN-CSE to request that a SCEF sends Monitoring Event reports for the number of UEs present in a geographical area. The contribution is based on clause 8.13 Monitoring event (Monitoring Type: Number of UEs in an Area) of TR-0024, which was agreed at SDS39.
TS-0026 supports the ReportingNetworkStatus API to allow an IN-CSE to be notified of the network congestion status in a geographical area in the underlying 3GPP network. The API is available if an MNO supports RAN Congestion Awareness Function (RCAF) in the 3GPP network, which reports the network congestion status in a geographical area to the SCEF. ETSI ISG MEC supports the number of E-RAB active defined in RNIS API, and a list of UEs in a particular location defined in Location service API.

The SCEF supports the Monitoring Event API (Monitoring Type: Number of UEs in an Area) over T8 to allow an SCS/AS to ask for the number of UEs in a particular geographic area in an underlying 3GPP network. MNOs may be able to predict the general congestion status of each area based on the number of UEs without the RCAF implementation. The API may also be available for congestion analysis with the number/External Identifiers of ADN-AEs and ASN/MN-CSEs hosted on UEs in an area.
R01: addresses comments received at SDS40:
· Undo the change of M2M-Ext-Group-ID and keep externalGroupID. 
· Update the description for Step 1 and Step 2.

-----------------------Start of change 1-------------------------------------------
7.4
Monitoring events
7.4.8
Number of UEs in an Area
The 3GPP SCEF functionality described in 3GPP TS 29.122 [4] supports an API to allow an IN-CSE to ask for the number of UEs that are in the geographic area described by the IN-CSE. Based on the reports, MNOs may be able to predict the general congestion status of each area based on the number of UEs.
A particular group of ASN/MN-CSEs and/or ADN-AEs hosted on UEs in an area may be identified in the Underlying Network by an External Group Identifier available at the IN-CSE. The IN-CSE sends a Monitoring Event Request with the External Group Identifier and a geographic area to the corresponding SCEF. When the IN-CSE receives a Monitoring Event Response from the SCEF, the IN-CSE receives the number of group member UEs found at the area. Note that and the External Identifier(s) of the registree ASN/MN-CSEs/ADN-AEs may or may not be provided in the response, depending on MNO configuration of MME/SGSN. Based on this information, the IN-CSE can take necessary measures such as adjusting other monitoring procedures for the group. The IN-CSE may also take other actions, such as modifying the <schedule> resource of the group members. Upon detecting an updated scheduleElement, the group members will modify when they send requests and make themselves available to receive requests.
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Figure 7.4.8-1: Monitoring event for Number of UEs in an Area
Pre-conditions:

There is a relationship in place between the Service Provider and MNO allowing the IN-CSE to request Monitoring events for number of UEs present in an area. The method for establishing this relationship is outside the scope of the present document.

An ASN/MN-CSE or ADN-AE registers with the IN-CSE and configures the M2M-Ext-ID attribute of its <remoteCSE> or <AE> resource. The IN-CSE examines the M2M-Ext-ID and recognizes that it is associated with an MNO that it has a relationship with.
If the deployment uses External Group Identifier (externalGroupId) as described in 3GPP TS29.122 [4], when ASN/MN-CSEs or ADN-AEs register with the IN-CSE, then they use externalGroupId information to configure the externalGroupID of the corresponding <remoteCSE> or <AE> resources (see clause 6.3 when externalGroupID is configured).
The IN-CSE is configured to be able to determine a location area (i.e. locationArea and/or locationArea5G) of interest in the Underlying Network. The IN-CSE may use its location services or other location information. How the location area of interest is determined is outside the scope of the present document.
The IN-CSE is configured with system defaults for:

•
The specified actions to generate the network congestion levels based on the number of UEs in an area.
•
The specified actions to take based on the severity of each congestion level.

The configuration methods for these system defaults are outside the scope of the present document.

The ADN-AE’s or the ASN/MN-CSE’s <node> resource hosted on the IN-CSE has a child <schedule> resource and the IN-CSE has permissions to update it. The ADN-AE or the ASN/MN-CSE has a <subscription> for its <schedule> resource and when it receives a notification from the IN-CSE, it updates its communication schedule accordingly. 

Step 1: IN-CSE determines to send a Monitoring Event Request for number of UEs in a geographic area.

The IN-CSE determines to send to a SCEF a Monitoring Event Request for number of UEs present in an area of interest. The IN-CSE may determine the externalGroupID of a group of interest in the request, in which case the Monitoring Event Request is for the number of group-member UEs present in the area of interest.
The IN-CSE gets the externalGroupID information according to the attribute externalGroupID of the resource <remoteCSE> and <AE> of the UEs which location are in the area of interest. If there are multiple externalGroupIDs, the IN-CSE determines by local policy to send this request by each externalGroupID or send this request without externalGroupID.
Step 2: IN-CSE sends a Monitoring Event Request for the number of UEs in the area.
The IN-CSE sends a Monitoring Event Request for the geographical area of interest to the SCEF. The Monitoring Event Subscription request from the IN-CSE to the SCEF shall comply with 3GPP TS 29.122 [4] as follows:
· An HTTP POST method shall be used

· URI shall be set to {apiRoot}/3gpp-monitoring-event/v1/{scsAsId}/subscriptions/. The {apiRoot} and {scsAsId} segments are configured based on Service Provider and MNO policies. 

· The request payload shall include a MonitoringEventSubscription data structure as specified in 3GPP TS 29.122 [4] with the following attributes:

· monitoringType shall be set to NUMBER_OF_UES_IN_AN_AREA indicating the number of UEs in a given geographic area

· monitorExpireTime is optional and may be set to an absolute time at which the monitoring event request is considered to expire. If used, the IN-CSE shall configure this time based on Service Provider and MNO policies.
· locationType shall be set to LAST_KNOWN_LOCATION.
· supportedFeatures shall be set to a string value of “8” and/or “12” indicating support for Location Reporting notifications. If it is set to the value of “8” (Number_of_UEs_in_an_area_notification), the feature supports the pre-5G (e.g. 4G) requirement. If it is set to the value of “12” (Number_of_UEs_in_an_area_notification_5G), the feature supports the 5G requirement (only be supported in 5G).
· locationArea and/or locationArea5G shall be included to indicate the area of interest within which the IN-CSE requests the number of UEs. If supportedFeatures is set to the value of “8”, the locationArea attribute is applicable. If supportedFeatures is set to the value of “12”, the locationArea5G attribute is applicable.
· externalGroupId shall be set to the externalGroupID if in step 1 the IN-CSE monitoring request targets identifying the number of UEs from a specific group in the area and the IN-CSE determined an externalGroupID to be monitored.
· requestTestNotification, websockNotifConfig, addExtGroupIds, maximumNumberOfReports and  groupReportGuardTime are not supported by the present document and shall not be included.
Step 3: SCEF processes the Monitoring Event Request. 

The SCEF processes the Monitoring Request together with the 3GPP network entities as described in 3GPP TS 29.122 [4].
Step 4: SCEF sends a Monitoring Event Response.
The SCEF sends a Monitoring Event Response to the IN-CSE to acknowledge the request has been accepted. This response is described in 3GPP TS 29.122 [4] and includes the following information.
· A response code of 201 CREATED.
· The URI of the Monitoring Event Subscription resource created by the SCEF. The URI is returned in the HTTP Location header with a format of {apiRoot}/3gpp-monitoring-event/v1/{scsAsId}/subscriptions/{subscriptionId}. The {apiRoot} and {scsAsId} segments are configured based on Service Provider and MNO policies. The {subscriptionId} segment is configured by the SCEF.
· The response payload shall include a MonitoringEventReport data structure as specified in 3GPP TS 29.122 [4] that includes the attributes present in the request along with the following additional attributes:

· ueCount is configured to indicate the number of UEs found at the location. If an externalGroupId has been provided in the request, the count indicates the number of UEs from the given group which are found at the location.
· externalIds is configured to indicate External Identifier(s) of the UEs included in the number of UEs found denoted by ueCount.
Note that and the External Identifier(s) information may or may not be provided in the response, depending on MNO configuration of MME/SGSN.
· self is configured with a URI to the resource created by the SCEF for the request.

See clause 8.3 for a list of possible error scenarios and error handling options for the IN-CSE.
Step 5: Monitoring Event handling at the IN-CSE.
The IN-CSE may use the information provided in the Monitoring Event Report to modify the <schedule> resource of the group members such that they modify the times they send or receive requests.

How the IN-CSE determines the use of the information received from the monitoring event  is outside the scope of the current document and may be based on agreements with the MNO.

-----------------------End of change 1---------------------------------------------
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