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1. Introduction
This contribution is Device connectivity monitoring.
2. Reason for Change
This contribution is for Key issue 5 - QoS monitoring & Key Issue 7 - Device Onboarding 
The Device connectivity monitoring solution is important part for subscription and getting notification of state of the FF device application management related IE. QoS is major issue device connectivity, so QoS monitoring is part of this solution.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.745 v0.7.0.
* * * First Change * * * *

7.4
Solution #4: Device Onboarding support in FF 
7.4.1.x
Device connectivity monitoring
This solution function addresses the Key issue #5 & key issue #7. 
Pre-conditions:
1.
The device has already registered, configured, provisioned.

2.
The device has an established connection to one or more 5G logical networks and the FF application specific server was notified of device connectivity status.
The FF application specific server or the FF application specific client either can invoke the device connectivity monitoring operation. 

The procedure for device connectivity monitoring (server side) is illustrated in figure 7.4.1.x-1.
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Figure 7.4.1.x-1: Device connectivity monitoring (server side) procedures
1.
The FF application specific server subscribes/unsubscribes one or several device connectivity events (i.e. monitoring events, user plane events of the connection session, analytics events) to the FAE server. 

2.
The FAE server performs the subscription of device connectivity events through the 3GPP system (e.g. 5GS) by N33 reference point, the detail procedures are specified in clause 4.4 in 3GPP TS 29.522 [x].
3.
The FAE server sends a device connectivity subscription/unsubscription response to the FF application specific server.

4.
The FAE server gets notification of device connectivity event reports (i.e. monitoring event reports, user plane event reports, analytics event reports) from the 3GPP system (e.g. 5GS).
5.
The FAE server sends notification to the FF application specific server about the device connectivity event reports.
The procedure for device connectivity monitoring (client side) is illustrated in figure 7.4.1.x-2.
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Figure 7.4.1.x-2: Device connectivity monitoring (client side) procedures
1.
The FF application specific client subscribes/unsubscribes one or several device connectivity events (i.e. monitoring events, user plane events of the connection session, analytics events) to the FAE client, the FAE client sends the request to the FAE server.

2.
The FAE server performs the subscription of device connectivity events through the 3GPP system (e.g. 5GS) by N33 reference point, the detail procedures are specified in clause 4.4 in 3GPP TS 29.522 [x].
3.
The FAE server sends a Device connectivity subscription/unsubscription response to the FAE client, the FAE client sends the response to the FF application specific client.

4.
The FAE server gets notification of device connectivity event reports (i.e. monitoring event reports, user plane event reports, analytics event reports) from the 3GPP system (e.g. 5GS).
5.
The FAE server sends notification to the FAE client about the device connectivity event reports, the FAE client sends the notification to the FF application specific client.
Table 7.4.1.x-1 describes the information flow for Device connectivity monitoring subscription request.

Table 7.4.1.x-1: Device connectivity monitoring subscription request
	Information element
	Status
	Description

	FF UE ID
	M
	Identifier of the FF UE (i.e. GPSI or identity token)

	Connection ID
	M
	The device connection identifier (PDU sessison ID of this FF UE)

	Event Reporting
	O
	The type of reporting requested (e.g. one-time reporting, periodic reporting or event based reporting, for Monitoring Events)

	MonitoringType
	O
	The monitoring event type supported by NEF MonitoringEvent API specified  in clause 5.3 in 3GPP TS 29.522 [x], which include:

LOSS_OF_CONNECTIVITY,

UE_REACHABILITY,

LOCATION_REPORTING,

change of SUPI-PEI association,

ROAMING_STATUS,

COMMUNICATION_FAILURE,

Availability_after_DDN_failure_notification_enhancement,

Number_of_UEs_in_an_area_notification_5G,

PDN_CONNECTIVITY_STATUS,

Downlink_data_delivery_status_5G,



	UserPlaneEvent
	O
	The user plane event of the connection session, supported by NEF AsSessionWithQoS API specified  in clause 5.3 in 3GPP TS 29.522 [x], which include:

SESSION_TERMINATION,

USAGE_REPORT,

FAILED_RESOURCES_ALLOCATION,

QOS_GUARANTEED,

QOS_NOT_GUARANTEED,

QOS_MONITORING


	AnalyticsEvent
	O
	The analytics event type supported by NEF AnalyticsExposure API specified  in clause 5.6 in 3GPP TS 29.522 [x], which include:

UE_MOBILITY,

UE_COMM,

ABNORMAL_BEHAVIOR,

CONGESTION,

NETWORK_PERFORMANCE,

QOS_SUSTAINABILITY



Table 7.4.1.x-2 describes the information flow for notification of device connectivity event reports.
Table 7.4.1.x-2: Notification of device connectivity event reports
	Information element
	Status
	Description

	Subscription
	M
	Link to the subscription resource to which this notification is related.

	MonitoringEventReport
	O
	The monitoring event report.

	UserPlaneEventReport
	O
	The user plane event report.

	AnalyEventNotifs
	O
	The analytics events to be reported


* * * Second Change * * * *

2
References

[x]
3GPP TS 29.522: "5G System; Network Exposure Function Northbound APIs; Stage 3".

* * * End Change * * * *

