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[bookmark: _Toc37790895][bookmark: _Toc42003844][bookmark: _Toc50584154][bookmark: _Toc50584498][bookmark: _Toc57673341][bookmark: _Toc131200512]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Application Context: A set of data about the Application Client that resides in the Edge Application Server.
Application Context Relocation: Refers to the end-to-end service continuity procedure described in clause 8.8.
Application Context Transfer: Refers to the transfer of the Application Context between the source Edge Application Server and the target Edge Application Server, which is a part of the service continuity procedure described in clause 8.8.
Application Server: Application software resident in the cloud performing the server function.
Edge Computing: A concept, as described in 3GPP TS 23.501 [2], that enables operator and 3rd party services to be hosted close to the UE's access point of attachment, to achieve an efficient service delivery through the reduced end-to-end latency and load on the transport network.
Edge Computing Service Provider: A mobile network operator or a 3rd party service provider offering Edge Computing service.
Edge Data Network: A local Data Network that supports the architecture for enabling edge applications.
EEC Context: A set of data about the Edge Enabler Client that resides in the Edge Enabler Server.
Edge Enabler Layer: Refers to the overall functionality provided by the entities such as Edge Enabler Client, Edge Enabler Server and Edge Configuration Server, in support of applications as per the architecture defined in clause 6.
Edge Hosting Environment: An environment providing support required for Edge Application Server's execution.
Instantiable EAS: EAS type for which the instantiation trigger from the Edge Enabler Layer is considered by the EAS ECSP management system for instantiating EAS.
Partner ECS: Refers to an ECS deployed by a partner ECSP.
Partner ECSP: An ECSP with whom there is a service level agreement for resource sharing for roaming or federation or both.

NEXT CHANGE

[bookmark: _Toc131200523]4.8	Dynamic EAS instantiation triggering
The Edge Enabler Layer can interact with the EAS ECSP management system to trigger instantiation of a suitable EAS as per application needs. Details of the EAS instantiation triggering are specified in clause 8.12.

NEXT CHANGE

[bookmark: _Toc57673553][bookmark: _Toc131200772]8.5.2.2	Request-response model
Pre-conditions:
1.	The EEC has received information (e.g. URI, IP address) related to the EES;
2.	The EEC has received appropriate security credentials authorizing it to communicate with the EES as specified in clause 8.11; and
3.	The EES is configured with ECSP's policy for EAS discovery.
NOTE 1:	Details of ECSP's policy are out of scope.


Figure 8.5.2.2-1: EAS Discovery procedure
1.	The EEC sends an EAS discovery request to the EES. The EAS discovery request includes the requestor identifier [EECID] along with the security credentials and may include EAS discovery filters and may also include UE location to retrieve information about particular EAS(s) or a category of EASs, e.g. gaming applications, or Edge Applications Server(s) available in certain service areas, e.g. available on a UE's predicted or expected route. The request may include an EAS selection request indicator or UE type.
2.	Upon receiving the request from the EEC, the EES checks if the EEC is authorized to discover the requested EAS(s). The authorization check may apply to an individual EAS, a category of EASs or to the EDN, i.e. to all the EASs. If UE's location information is not already available, the EES obtains the UE location by utilizing the capabilities of the 3GPP core network as specified in clause 8.10.3. If EAS discovery filters are provided by the EEC, the EES identifies the EAS(s) based on the provided EAS discovery filters and the UE location. 
When the bundle EAS information is provided, then;
-	If bundle EAS information includes EAS bundle identifier, the EES identifies all or part of the EAS(s) associated the same EAS bundle identifier.
-	If bundle EAS information includes a list of EASIDs, the EES identifies the EASs which are all or part of the EAS bundle.
If the EEC indicates that service continuity support is required, the EES shall take the indication which ACR scenarios are supported by the AC and the EEC and which of these are preferred by the AC into consideration. The EES may select one EAS and determine whether to perform application traffic influence for this AC based on AC's service KPI or EAS’s service KPI in desired response time, when the EAS does not perform traffic influence in advance.
	When EAS discovery filters are not provided, then:
-	if available, the EES identifies the EAS(s) based on the UE-specific service information at the EES and the UE location;
-	EES identifies the EAS(s) by applying the ECSP policy (e.g. based only on the UE location);
NOTE 2:	Details of the UE-specific service information and how it is available at the EES is out of scope.
NOTE 3:	Both steps are evaluated prior to sending a response.
Upon receiving the request from the EEC, if the EEC does not indicate EAS Instantiation Triggering Suppress in the EAS Discovery request, the EES may trigger the EAS ECSP management system to instantiate the EAS that matches with EAS discovery filter IEs (e.g. ACID) as in clause 8.12.
Otherwise, upon receiving the request from the EEC, if the EEC indicates EAS Instantiation Triggering Suppress in the EAS Discovery request and the EES supports such capability, the EES may determine Instantiable EAS Information for EAS(s) that are instantiable but not yet instantiated and match the EAS discovery filter IEs. Instantiable EAS Information is provided in the EAS Discovery response and includes the EASID(s) and, for each EASID, the status indicating whether the EAS is instantiated or instantiable but not yet instantiated.
If the EEC provides in the EAS discovery request the EAS selection request indicator, the EES selects EAS satisfying the EAS discovery filter or based on other information (e.g. ECSP policy) as described above (if no EAS discovery filter received), and then provides the selected EAS information to the EEC in the discovered EAS list of EAS discovery response.
NOTE 4:	Without EAS selection request indication, the EES handling is as per R17 procedure.
3.	If the processing of the request was successful, the EES sends an EAS discovery response to the EEC, which includes information about the discovered EASs and Instantiable EAS Information. For discovered EASs, this includes endpoint information. Depending on the EAS discovery filters received in the EAS discovery request, the response may include additional information regarding matched capabilities, e.g. service permissions levels, KPIs, AC locations(s) that the EASs can support, ACR scenarios supported by the EAS, etc. The EAS discovery response may contain a list of EASs and Instantiable EAS Information. This list may be based on EAS discovery filters containing a Geographical or Topological Service Area, e.g. a route, included in the EAS discovery request by the EEC.
If the EES is unable to determine the EAS information using the inputs in the EAS discovery request, UE-specific service information at the EES or the ECSP policy, the EES shall reject the EAS discovery request and respond with an appropriate failure cause.
	If the EEC is not registered with the EES, and ECSP policy requires the EEC to perform EEC registration prior to EAS discovery, the EES shall include an appropriate failure cause in the EAS discovery response indicating that EEC registration is required.
If the UE location and predicted/expected UE locations, provided in the EAS discovery request, are outside the Geographical or Topological Service Area of an EAS, then the EES shall not include that EAS in the discovery response. The discovery response may include EAS(s) that cannot serve the UE at its current location if a predicted/expected UE location was provided in the EAS discovery request. 
Upon receiving the EAS discovery response, if the EEC selects an EAS which is instantiated (i.e., an EAS profile was provided), the EEC uses the endpoint information for routing of the outgoing application data traffic to EAS(s), as needed, and may provide necessary notifications to the AC(s). The EEC may use the border or overlap between EAS Geographical Service Areas for service continuity purposes. The EEC may cache the EAS information (e.g. EAS endpoint) for subsequent use and avoid the need to repeat step 1. If the Lifetime IE is included in the response, the EEC may cache the EAS information only for the duration specified by the Lifetime IE.
Upon receiving the EAS discovery response, if the EEC selects an EAS which is not instantiated (i.e. an EAS profile is not provided), the EEC sends the EAS information provisioning request indicating the selected EASID as in clause 8.15.
NOTE 5:	Within the duration specified by the Lifetime IE, the cached EAS Profile can be updated (e.g. according to notifications from the EES for changes of EAS information due to EAS status change) or the cached EAS Profile can be invalidated due to new EAS information discovery (e.g. due to UE mobility). The EEC can update or invalidate the cached EAS information (e.g. on PDU Session Release or Modification Command).
NOTE 6:	The AC can cache the EAS information (e.g. EAS endpoint) for subsequent use. In the case of the cached information needing to be updated or invalidated, the mechanisms for the EEC to notify the AC is up to implementation and is not specified in the current release of the present document.
NOTE 7:	The EEC can use the EAS information provided by the discovery procedure to perform service continuity planning, for example when ultra-low latency ACR is required.
If the EAS discovery request fails, the EEC may resend the EAS discovery request, taking into account the received failure cause. If the failure cause indicated that EEC registration is required, the EEC shall perform an EEC registration before resending the EAS discovery request.
NOTE 8:	As long as a proper EAS (e.g. considering expected AC service KPIs included in EAS discovery request) is discovered and selected by the EES, EEC of a constraint UE can stop sending EAS discovery to rest candidate EES(s), and provide the selected EAS information to AC.
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[bookmark: _Toc57673696][bookmark: _Toc131200942]8.8.3.2	Discover T-EAS
Figure 8.8.3.2-1 illustrates the procedure for fetching T-EAS information. This procedure may be utilized by a S-EAS, which undertakes the transfer of application context information to a T-EAS directly, or can be invoked by the S-EES itself on deciding to execute ACR.
Pre-conditions:
1.	Information related to the EES is available with the S-EAS, if the procedure is triggered by the S-EAS.


Figure 8.8.3.2-1: Discover T-EAS
1.	The S-EAS sends the EAS discovery request to the S-EES or the S-EES decides to execute the ACR. The EAS discovery request from the S-EAS includes the requestor identifier [EASID] along with the security credentials and includes EAS discovery filter matching its EAS profile. If target DNAI is available at the S-EAS via User Plane Path change event, the S-EAS provides the S-EES with the target DNAI. The S-EAS also includes an EAS service continuity support indicator indicating that the S‑EAS decided ACR according to clause 8.8.2.4 is to be used for the ACR.
NOTE 1:	The trigger condition to invoke the Discover T-EAS API is up to application service logic, which is out of scope of this specification.
2.	If the request is received from the S-EAS, the S-EES checks whether the requesting EAS is authorized to perform the discovery operation. If the UE location is not known to the S-EES or provided by the S-EAS request, then the S-EES may interact with 3GPP core network to retrieve the UE location. If the S-EES decided to execute the ACR or when the requesting EAS is authorized, the S-EES checks if there exists a T-EAS information (registered or cached) that can satisfy the requesting EAS information, additional query filters and the Expected AC Service KPIs and the Minimum required AC Service KPIs if received from the EEC during the EAS discovery or from the S-EAS in step 1. If the S-EES finds the T-EAS(s) in the cached or registered information, the flow either continues with step 5 for the S-EAS triggered discovery or stops for the S-EES decided ACR execution, else the S-EES retrieves the T-EES address from the ECS as specified in clause 8.8.3.3 and continues with step 3.
3.	The S-EES invokes the EAS discovery request on the T-EES retrieved from the ECS. The EAS discovery request includes the requestor identifier [EESID] along with the security credentials and includes EAS discovery filter. In the EAS discovery filter, the S-EES may include the Expected AC Service KPIs and the Minimum required AC Service KPIs if received from the EEC during the EAS discovery or from the S-EAS in step 1.
	The S-EES also includes the EEC service continuity support indicator received from the EEC during EAS discovery. If in step 1 the S-EES received an EAS service continuity support indicator from the S-EAS, then the S-EES includes this EAS service continuity support indicator and its own EES service continuity support indicator indicating the ACR scenarios supported by the EES. If in step 1 the S-EES decided to execute the ACR, the S-EES includes the EAS service continuity support indicator received from the S-EAS during EAS registration and includes an EES service continuity support indicator indicating that the S‑EES executed ACR according to clause 8.8.2.5 is to be used for the ACR.
Upon receiving the request, the T-EES may trigger the EAS ECSP management system to instantiate the T-EAS that matches with EAS discovery filter IEs (e.g. ACID) as in clause 8.12.
4.	The T-EES discovers the T-EAS(s) and responds with the discovered T-EAS information to the S-EES. To filter T-EAS(s), the T-EES utilizes the discovery filters (e.g. Expected AC Service KPIs and the Minimum required AC Service KPIs) and the indications which ACR scenarios are supported by the AC, the EEC, the S-EES and the S-EAS. If T-EES gets the Expected AC service KPIs or the Minimum required AC Service KPIs, the T-EES may collect Edge load performances from ADAES or OAM to find T-EAS(s) that satisfies the Expected AC service KPIs or the Minimum required AC Service KPIs. The S-EES may cache the T-EAS information.
NOTE 2:	The Edge load performance can be either statistics or prediction.
Editor's Note: The EES uses local policies to determine the use of statistics or prediction for evaluating KPIs. It is FFS whether the EES may also use request information to make this determination.
5.	If the request was received from the S-EAS, the S-EES responds to the S-EAS with the discovered T-EAS Information.

NEXT CHANGE

[bookmark: _Toc131201093]8.15.2.2	EAS Information provisioning
Pre-conditions:
1.	The EEC has performed service provisioning procedure
2.	The EEC has performed the EAS discovery procedure


Figure 8.15.2.2-1: EAS information provisioning
1.	The EEC sends the EAS information provisioning request to the EES:
a-	"ACR scenario selection announcement". The request may include ACR scenario list selected by the EEC, EEC security credentials, selected EASID, selected EAS endpoint, EECID and ACID. For the EAS bundles scenario, the request may include the ACR scenario list for EAS bundles selected by the EEC.
b-	"ACR scenario selection request". The request may include AC profile, EEC service continuity support, EEC security credentials, EECID and ACID.
If the EEC has selected an uninstantiated EAS, the EEC includes the selected EASID without including the selected EAS endpoint in the request.
2.	Upon receiving the request from the EEC, the EES validates the EEC information request and verifies if the EEC is authorized for this operation.
a-	"ACR scenario selection announcement". The EES may send the ACR Selection notification to the selected EAS if the EAS has subscribed and if EES allows EEC based ACR scenario selection. Otherwise, EES may respond with status failure and include appropriate reason. For the EAS bundles scenario, the EES may send the ACR selection notification to the bundled EAS(s).
b-	"ACR scenario selection request". The EES selects the ACR scenario list and may send the ACR Selection notification to the selected EAS if the EAS has subscribed. The EES may include the ACR scenario list in the EAS information provisioning response. For the EAS bundles scenario, the EES selects the ACR scenario list for EAS bundles based on the AC/EEC/EES/EAS(s) service continuity support, and sends the ACR scenario list to the bundled EAS(s).
If the request contains selected EAS ID and selected EAS Endpoint, the EES may apply the EAS traffic influence with the N6 routing information of the EAS in the 3GPP Core Network, based on application KPIs and if the EAS traffic influence was not done before (e.g. neither in EAS discovery procedure nor the EAS perform traffic influence).
If the request contains the selected EASID and the selected EAS endpoint is not included, the EES verifies if instantiation of EAS is needed and may trigger the EAS ECSP management system to instantiate the EAS as in clause 8.12.
When the request contains EEC Service Continuity Support IE and the EEC context has been established, the EES includes the IE into the EEC context described in Table 8.2.8-1.
NOTE 1:	EES can also influence the EAS traffic in advance.
NOTE 2:	It is up to the AC to decide when to connect to the selected EAS (either immediately or wait for a while) once the AC knows the selected EAS.
3.	If the processing of the request was successful, the EES sends an EAS information provisioning response to the EEC indicating a successful status. If an EEC context has been established, the response also includes the list of selected ACR scenario(s) into the session context IE within EEC context as described in Table 8.2.8-2; otherwise, the EES shall indicate a failure status and include appropriate reasons. If the EES has triggered EAS instantiation based on the EAS information provisioning request and obtained the newly instantiated EAS information, the response contains information about the newly instantiated EAS, including the EAS endpoint information.
The EEC, EES and EAS (or the bundled EAS(s)) use the selected ACR scenario list to determine if they should perform ACR detection and/or ACR decision.
Upon receiving the EAS information provisioning response, if the response includes instantiated EAS information, the EEC uses the endpoint information to subscribe to ACR event notification, as needed, and provides necessary notifications to the AC.
NOTE 3:	Other ACR selection criteria are out of scope of the current specification.
NOTE 4:	The common supported ACR scenarios is decided as part of the EAS discovery and selection procedure.
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[bookmark: _Toc131201167][bookmark: _Hlk66801182]D.2	Relationship between EDGEAPP architecture and GSMA OPG reference architecture
Figure D.2-1 illustrates the relationship between EDGEAPP architecture and GSMA OPG reference architecture.




Figure D.2-1: Relationship between EDGEAPP architecture and GSMA OPG reference architecture
EDGE-1 and EDGE-4 reference points can support similar function(s) as OP's User-Network interface (UNI), providing the Edge Enabler Client (corresponding to Edge/User Client in OP) with the information required to access the edge services. EDGE-1/EDGE-4 neither impact nor overlap with other existing 3GPP interfaces between the UE and the network, catering to the OP's requirements on UNI.
EDGE-2 and EDGE-8 reference points can support similar function(s) as OP's Southbound interface (SBI), through which the edge enabler layer (corresponding to the operator platform) access the 3GPP network capabilities and services. Specifically, EDGE-2 and EDGE-8 cater to the requirements of the SBI-NetworkResource interface. Edge The ECSP management system as specified in 3GPP TS 28.538 [22] caters to the requirements of OP's SBI-CloudResource interface.
EDGE-3 reference point can support similar function(s) as OP's Northbound interface (NBI), exposing the capabilities of Edge Enabler Server to the Edge Application Servers (EAS) hosted on the edge. OP's NBI also expands capabilities exposure to ASPs, for example to on-board applications to be deployed as EASs based on specific criteria.
EDGE-9 reference point can support similar function(s) as OP's East/Westbound interface (E/WBI), allowing the edge enabler layer to interact within and beyond its domains e.g. between operator platforms. OP's E/WBI focuses on use cases like user and application roaming or resource sharing across domains.

END OF CHANGES
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