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1. Introduction
This contribution introduces a concept of bundled EASs as a solution to open issues in KI# 18.
2. Reason for Change
KI#18 states that when an AC communicates with multiple EAS endpoints i.e., multiple EASs, there may be a linkage between these EASs. Depending on application requirements such a linkage may require coordinated services from the Edge Enabler Layer. For e.g., to continue the same quality of service, the application may require successful ACR for all the linked EASs, when ACR is triggered for one EAS; or, when one EAS is discovered, AC may require discovery of all linked EASs.
To make Edge Enabler Layer aware of such requirements and ensure coordinated services, this solution enables the AC and EAS to provide this linkage information to the EEC and EES respectively. This linkage or bundling information is provided as part of the AC and EAS profiles, informing the EEL that a coordinated effort is required to provide meaningful services to the application.

3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v0.5.1.
* * * First Change * * * *

7.x
Solution #x: Bundled EASs

7.x.1
Architecture enhancements

None.
7.x.2
Solution description
7.x.2.1
General

This solution corresponds to KI#18 on linkages between EASs.

The solution extends the AC profile and EAS profile to introduce the following new IEs and their handling by different EEL functions:
-
EAS bundle ID: This IE establishes an association between the EASs. Edge Enabler Layer handles the Edge Application Servers belonging to the same bundle as required by the bundle requirements. When included in the EAS profile, EAS Bundle ID denotes the bundle to which the EAS belongs. When included in the AC profile EAS Bundle ID is used to perform different Edge Enabler Layer operations, such as EAS discovery.
-
EAS bundle requirements: This IE provides the Edge Enabler Layer the requirements that apply to the bundle of EAS. The requirements may include combined discovery and combined ACR.
Both, EAS bundle ID and EAS bundle requirements, are provided by the ASP. Detailed format of the EAS bundle ID is out of scope.
Table 7.x.2.1-1: AC Profile

	Information element
	Status
	Description

	ACID
	M
	Identity of the AC.

	AC Type
	O
	The category or type of AC (e.g. V2X). This is an implementation specific value.

	Preferred ECSP list
	O
	When used in a service provisioning request, this IE indicates to the ECS which ECSPs are preferred for the AC. The ECS may use this information in the selection of EESs. 

	AC Schedule
	O
	The expected operation schedule of the AC (e.g. time windows)

	Expected AC Geographical Service Area
	O
	The expected location(s) (e.g. route) of the hosting UE during the AC's operation schedule. This geographic information can express a geographic point, polygon, route, signalling map, or waypoint set.

	AC Service Continuity Support
	O
	Indicates if service continuity support is required or not for the application. The IE also indicates which ACR scenarios are supported by the AC and which of these are preferred by the AC.

	List of EASs
	O
	List of EAS that serve the AC along with the service KPIs required by the AC

	> EASID
	M
	Identifier of the EAS

	> Expected AC Service KPIs
	O
	KPIs expected in order for ACs to receive currently required services from the EAS, as described in Table 8.2.3-1

	> Minimum required AC Service KPIs
	O
	Minimum KPIs required in order for ACs to receive meaningful services from the EAS, as described in Table 8.2.3-1

	EAS bundle ID
	O
	Identifier of the bundle of EASs of which AC wants services.


Table 7.x.2.1-2: EAS Profile

	Information element
	Status
	Description

	EASID 
	M
	The identifier of the EAS

	EAS Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EAS. This information maybe discovered by EEC and exposed to ACs so that ACs can establish contact with the EAS.

	List of EAS bundle information
	O
	List of EAS bundles to which the EAS belongs and related bundling requirements.

	> EAS bundle ID
	M
	Identifier of the bundle to which EAS belongs.

	> EAS bundle requirements
	O
	Requirements associated with the bundle

	>> Coordinated EAS discovery
	O
	Indicates if EAS discovery request for one of the bundled EAS is received, then EAS discovery response should include information of all the EASs belonging to the bundle. 

	>> Coordinated ACR
	O
	Indicates if EAS ACR is initiated for one of the bundled EAS, then ACR should be initiated for all the EASs belonging to the bundle.
The IE may further indicate what actions must be taken if ACR for one or more bundled EAS fails e.g., ACR for all other EAS that are part of the bundle must be cancelled or not.

	ACID(s)
	O
	Identifies the AC(s) that can be served by the EAS 

	EAS Provider Identifier
	O
	The identifier of the ASP that provides the EAS.

	EAS Type
	O
	The category or type of EAS (e.g. V2X)

	EAS description
	O
	Human-readable description of the EAS 

	EAS Schedule
	O
	The availability schedule of the EAS (e.g. time windows)

	EAS Geographical Service Area
	O
	The geographical service area that the EAS serves. ACs in UEs that are located outside that area shall not be served.

	EAS Topological Service Area
	O
	The EAS serves UEs that are connected to the Core Network from one of the cells included in this service area. ACs in UEs that are located outside this area shall not be served. See possible formats in Table 8.2.7-1.

	EAS Service KPIs
	O
	Service characteristics provided by EAS, detailed in Table 8.2.5-1

	EAS service permission level
	O
	Level of service permissions e.g. trial, gold-class supported by the EAS

	EAS Feature(s)
	O
	Service features e.g. single vs. multi-player gaming service supported by the EAS

	EAS Service continuity support
	O
	Indicates if the EAS supports service continuity or not. This IE also indicates which ACR scenarios are supported by the EAS.

	List of EAS DNAI(s)
	O
	DNAI(s) associated with the EAS. This IE is used as Potential Locations of Applications in clause 5.6.7 of 3GPP TS 23.501 [2].

It is a subset of the DNAI(s) associated with the EDN where the EAS resides.

	List of N6 Traffic Routing requirements
	O
	The N6 traffic routing information and/or routing profile ID corresponding to each EAS DNAI.

	EAS Availability Reporting Period
	O
	The availability reporting period (i.e. heartbeat period) that indicates to the EES how often it needs to check the EAS's availability after a successful registration.

	EAS Status
	O
	The status of the EAS (e.g. enabled, disabled, etc.) 


7.x.2.2
Handling of EAS bundle ID by the EEC
If AC profile contains an EAS bundle ID, the EEC uses it while performing operations on EDGE-1 interface.
7.x.2.3
Handling of EAS bundle ID and EAS bundle requirements by the EES

The EES may receive the EAS bundle ID from the EEC, EAS or another EES and the EAS bundle requirements from the EAS.

Upon receiving the EAS bundle ID and EAS bundle requirements as part of the EAS registration request from the EAS, the EES stores the information and associates the EAS with other EASs providing the same EAS bundle ID. The EAS bundle requirements are used by the EES while providing services on EDGE-1, EDGE-3 and EDGE-9 interfaces.
Upon receiving the EAS bundle ID as part of the:
-
EAS discovery request from the EEC, EAS or another EES, and depending on the EAS bundle requirements the EES provides in the EAS discovery response information of all the EASs which are part of the EAS bundle.
-
ACR request from the EEC or the EAS, and depending on the EAS bundle requirements the EES takes appropriate ACR related action (e.g., initiate ACR, cancel ACR etc.) for all the EASs which are part of the EAS bundle.
7.x.3
Solution evaluation

