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1. Introduction
In the central cloud, EAS scaling in/out mechanisms are used based on the various criteria for example, the EAS computing load and EAS’s traffic load. The mechanism can be applied where at least one instance should be already instantiated on EHE. 

However, in edge computing environment, EAS over EHE are highly distributed, therefore, at least preserving one instance of EAS is also an overhead. To cover a scenario for the management system (e.g. orchestrator) to trigger an instantiation of EAS where there in no instantiated EAS over EHE, it is a beneficial for EEC to report the Application Client’s traffic status to the EES when a subscription is requested.

2. Reason for Change
AC status and AC traffic status helps for various purposes. EAS may help enhancing the application logic. NWDAF may use to a fine granularity of the AC status or AC traffic status. Orchestrator may use the report to enhance the EAS scaling decision (e.g. a dynamic instantiation of the corresponding EAS) 
3. Conclusions
It is proposed to add Application Event (e.g. AC status and AC traffic status) reporting procedure

4. Proposal

Please adopt the following changes in TS 23.558.
* * * First Change * * * *

4.X
Application Client Event Reporting

In the current commercial UE running the mobile OS, the Application Client can be dynamically installed, running, paused, resumed, terminated, visible (being foreground), invisible (being background) based on the user interaction. The aspect is highly related with the EAS’s traffic and server load as well as EAS’s application logic. ECSP can enhance its application logic, system behaviour and orchestration (e.g. dynamic (de)instantiaing a new EAS or scaling in/out decision of EAS) using this information. In addition, the AC traffic status (for example, when the AC traffic with EAC is coming, exchanging or dormant) is another important aspect. 

The application client state reporing enables EEC to report the Application Client event including AC state or AC traffic state. The AC status indicates the abstract status information of the AC in the UE. The information includes the set of states where each state can present the information whether the AC is available or not, whether it is running or not, whether it is visible to the user or not. The AC traffic status indicates the traffic status information with regard to the traffic between the AC and the EAS. The information includes a set of traffic states where each state can present the information whether the AC traffic is not ready, the AC traffic is ready, AC traffic is coming, AC traffic is exchanging.

The EES provides the Applicatin Client event reporting subscription information, which includes the the subscription transaction identifier, triggering condition and termination condition for the subscription to the EEC either during the EEC registration procedure or the Application Client event subscription procedure. The AC event subscription request includes the subscription transaction identifier, list of interested AC IDs, type of event reporting (e.g. one-time or event-based), event reporting conditions (e.g. the change of AC state, the change of AC traffic state, current AC state, current AC traffic state for each AC) and termination conditions (number of events, event priods). 

When one of the event reporting triggering conditions is met, EEC reports the AC event (i.e. AC status or AC traffic status) to the EES. When the termination condition is met, the subscription is terminated.
* * * Second Change * * * *

8.X
Application Client Event Reporting

8.X.1
General

The application client state reporing enables EEC to notify the reporting for the AC event (i.e. AC state or AC traffic state) as described in clause 4.X. 
8.X.2.
Procedure

8.X.2.1
Application Client event reporting procedure
Pre-condition:

1. EES subscribes the Application Client event reporting notification either during the registration procedure or the Application Client event subscription procedure
2. EEC detects the trigerring condition of AC event reporting.
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Figure 8.X.X-1: Application Client event reporting procedure
1. The EEC sends the event reporting the EES. The message includes the AC status and/or AC traffic status.
2. If the Application Client Information reporting was subscribed by the EAS, the EES reports the Application Client Information including the Application Client event (i.e. AC status or AC traffic status) to the EAS. 
NOTE: The EEC can use this information for scaling in/out decision or the EEC can interact with the orchestrator for (de)instanting the EAS corresponding to the Application Client.

3. The EES responds the EEC with sending Notification Ack. 

8.X.2.2
Application Client event subscription procedure
Pre-condition:

1. EAS subscribes the Application Client Information with AC event (e.g. AC state AC traffic state) reporting.

2. EES internally decides to subscribe Application Client state reporting
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Figure 8.X.X-1: Application Client event subscription procedure
1. EES sends the subscription request for Application event (e.g. AC state and/or AC traffic status) reporing to the EEC. The message includes the subscription transaction identifier, list of interested AC IDs, type of event reporting (e.g. one-time or event-based), event reporting conditions (e.g. the change of AC state, the change of AC traffic state, current AC state, current AC traffic state for each AC) and termination conditions (number of events, event priods). 
2. The EEC records the event subscription information using the subscription transaction identifier with the received information.
3. The EEC reponds the EES with sending the subscription acknowledge to the EES.

8.X.2.3
Information flows

Editor’s Note: It should be added based on the information described in clause 4.X
* * * Third Change * * * *

8.4.2.3
Information flows

8.4.2.3.1
Edge Enabler Client Registration request

Table 8.4.2.3.1-1 describes information elements in the Edge Enabler Client Registration Request from the Edge Enabler Client to the Edge Enabler Server. 

Table 8.4.2.3.1-1: Edge Enabler Client Registration request

	Information element
	Status
	Description

	EEC ID
	M
	Unique identifier of the EEC.

	Registration type indication
	M
	Indication for new or updated registration

	UE Identifier
	O
	The identifier of the hosting UE (i.e. GPSI or identity token)

	Security credentials
	O
	Security credentials resulting from a successful authorization for the edge computing service.

	Application Client Profile(s)
	O
	Profiles of Application Clients for which the EEC provides edge enabling services. Application Client Profiles are further described in Table 8.2.2-1. 

	Proposed expiration time
	O
	Proposed expiration time for the registration.

	Context ID
	O
	Identifier of the EEC context obtained from a previous registration. 

	Context ID provider EES ID
	O
	If a Context ID is included, identifier of the EES that provided it.

	EAS Identifiers
	O
	Identifiers of already discovered EAS which can support the services needed by the EEC. 


8.4.2.3.2
Edge Enabler Client Registration response

Table 8.4.2.3.2-1 describes information elements in the Edge Enabler Client Registration Response from the Edge Enabler Server to the Edge Enabler Client.
Table 8.4.2.2.2-1: Edge Enabler Client Registration response

	Information element
	Status
	Description

	Result
	M
	Result of the registration operation



	Expiration time
	M
	Indicates the expiration time of the registration. To maintain an active registration status, a registration update is required before the expiration time.

	Authorization info
	O
	Information resulting from any authorization procedure performed by the EES based on the registration request, which can be used for future requests.

	Context ID
	O
	Identifier of the EEC Context information available at the EES that performed the registration.  

	EAS Information List
	O
	Optional information for the EASs specified in the request or those to which the client information is being forwarded. Each element may include the information detailed below

	>EAS ID 
	M
	The identifier of the EAS

	>EAS Endpoint  
	M
	Endpoint  information (e.g. URI, FQDN, IP address) that Application Clients use to send requests to the EAS

	>EAS Provider Identifier 
	O
	The identifier of the EAS Provider

	>EAS Available Compute
	O
	The maximum compute resource available for the Application Client

	>EAS Available Graphical Compute
	O
	The maximum graphical compute resource available for the Application Client

	>EAS Available Memory
	O
	The maximum memory resource available for the Application Client

	>EAS Available Storage
	O
	The maximum storage resource available for the Application Client

	Application Client Event Reporting Subscription Info
	O
	Application Client Event Reporting subscription information as described in clause 4.X


Editor's Note:
The inclusion of EAS Instance ID (including optionality) is dependent on how the ID is defined and assigned, which is FFS.

Editor's Note:
It is FFS whether EAS Profiles should replace several of the IEs in the Discovered EAS List.
* * * Fourth Change * * * *

8.6.4
Application Client Information exposure API

8.6.4.1
General  

Application Client Information exposure enables Edge Application Servers to be provided, if needed, with information about capabilities of Application Clients by the Edge Enabler Servers. This information may facilitate communications between Edge Application Servers and Application Clients, e.g. push notifications. The information shared is subject to access control as well as privacy and security mechanisms.

8.6.4.2
Procedure 
Pre-conditions:

1.
The Edge Application Server is registered with the Edge Enabler Server.
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Figure 8.6.4.2-1: Client Information Subscription

1.
The Edge Application Server sends an Application Client Information Subscription Request to the Edge Enabler Server. The request may contain filters to retrieve information about particular Application Clients e.g. Application Client Profile parameters or parameter ranges to be matched, specific UE Identifiers, location ranges,  or Application Client event (i.e. AC state or AC traffic state) as described in clause 4.X. The API request filter may also contain the "EAS Identifier indicator" to match only information from EEC registrations where the discovered Edge Application Server includes the requesting Edge Application Server.

NOTE:
The trigger conditions of the Application Client Information API (e.g. resource load predictive analytics) are up to service logic, which is out of scope of this specification.

2.
Upon receiving the request from the Edge Application Server, the Edge Enabler Server performs an authorization check to verify whether the Edge Application Server has privileges to perform the operation. The Edge Enabler Server determines the matching Application Client information corresponding to the filter provided and composes a result. The Edge Enabler Server stores the subscription information for future processing. For the EECes that registered to the EES and match Application Client event reporting condition, the EES performs the Application Client event subscription procedure as described in 8.X.2.2.
3.
The Edge Enabler Server sends an Application Client Information Subscription Response to the Edge Application Server with the result composed in step 2.

Figure 8.6.4.2-2 illustrates the Client Information Notification procedure between the Edge Enabler Server and the Edge Application Server.

Pre-conditions:

1.
The Edge Application Server subscribed for Application Client Information at the Edge Enabler Server.
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Figure 8.6.4.2-2: Client Information Notification

1. The Edge Enabler Server is triggered for Application Client information updates, e.g. it receives an Edge Enabler Client registration request or Application Client event reporting as described in clause 8.X.2.1, it determines if it matches the filter provided by the Edge Application Server, e.g. if the Application Client Service Area is included in the Edge Application Server provided Service Area. 

2. The Edge Enabler Server sends an Application Client Information Notification Request to the Edge Application Server.

3. The Edge Application Server sends an Application Client Information Notification Response to the Edge Enabler Server providing confirmation of receiving the Application Client information. The Application Client Information Notification Response is an empty message.

8.6.4.3
Information flows 
8.6.4.3.1
Client Information Subscription Request

Table 8.6.4.3.1-1 describes the information flow for a Client Information Subscription request from the Edge Application Server to the Edge Enabler Server.
Table 8.6.4.3.1-1: Client Information Subscription Request

	Information element
	Status
	Description

	EAS ID 
	M
	The identifier of the EAS

	Subscription type


	M


	Choice of "One time", "Event based", "Unsubscribe", determining the type of processing requested

	Filter
	O
	List of characteristics for discovery purposes, as detailed in table 8.6.4.3.1-2. 

	Event conditions
	O
	Parameters indicating event conditions e.g. number of notifications instances, subscription timeout, etc.


Table 8.6.4.3.1-2: Filter

	Information element
	Status
	Description

	Application Client Type
	O
	Category or type of Application Client (e.g. V2X) to be matched

	ECSP IDs
	O
	Identifiers for the ECSP associated with the EEC.

	Operation Schedule
	O
	EAS operation schedule (e.g. time windows) to be matched

	Service Area
	O
	EAS service area for identifying UEs with matching expected location(s) (e.g. route). This geographic information can express a geographic point, polygon, route, signalling map, or waypoint set.

	EAS Service KPIs
	O
	EAS KPIs (Table 8.2.5-1) for identifying the EEC and Application Clients to be matched, 

	Application Client Profile Parameter Ranges
	O
	Parameter ranges to be matched to Profiles of Application Clients for which the request applies. 

	AC ID(s)
	O
	List of identities of Application Client(s) to be matched

	UE ID(s)
	O
	List of UE identifiers to be matched

	UE location(s)
	O
	List of locations (e.g. routes) of the UE(s) for which  the request applies

	EAS Identifier indicator
	O
	Indicates that matching applies only to information from EEC registrations where the discovered EAS includes the requesting EAS.

	Application Client event
	O
	

	>Application Client state
	O (NOTE 1)
	See clause 4.X

	>Application Client traffic state
	O (NOTE 1)
	See clause 4.X

	NOTE 1. One of Application Client state and Application Client traffic state shall be present.


8.6.4.3.2
Client Information Subscription Response

Table 8.6.4.3.2-1 describes the information flow for the Client Information Subscription Response from Edge Application Server to the Edge Enabler Server. 
Table 8.6.4.3.2-1: Client Information Subscription Response

	Information element
	Status
	Description

	Result
	M
	Indicates success or failure of the subscription.

	Subscription Identifier (NOTE)
	M
	Subscription identifier for the corresponding subscription request.

	NOTE:
The Subscription Identifier IE is included when Result IE indicates success.


8.6.4.3.3
Client Information Notification Request

Table 8.6.4.3.3-1 describes the information flow for a Client Information Notification from the Edge Enabler Server to the Edge Application Server. 
Table 8.6.4.3.3-1: Client Information Notification Request

	Information element
	Status
	Description

	Subscription Identifier
	M
	Subscription identifier for which the notification is generated.

	List of clients
	O
	List of clients matched based on the given filtering criteria, with elements listed below

	>Application Client Profile(s) 
	M
	Profiles of Application Clients as described in Table 8.2.2-1.

	>UE ID(s)
	O
	UE identifier for the UE hosting the AC

	>UE location(s)
	O 
	UE location for the UE hosting the AC

	Application Client event
	O
	

	>Application Client state
	O (NOTE 1)
	See clause 4.X

	>Application Client traffic state
	O (NOTE 1)
	See clause 4.X

	NOTE 1. One of Application Client state and Application Client traffic state shall be present.


* * * End of Changes * * * *
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