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1. Introduction
This pCR proposes a solution for dynamic EAS instantiation triggering (KI#9)
2. Reason for Change
As described in KI#9, EDN compute resources must be used efficiently for EAS deployment; more specifically, the following Open Issues have been identified:
1.
What kind of information can be acquired by edge enabling layer and utilized by an EES to decide to trigger dynamic EAS instantiation and which entities can provide such information to an EES

2.
Whether and how to support dynamic EAS termination triggering in order to enable dynamic scaling of EAS (i.e., scale in as needed).
Dynamic EAS instantiation triggered by the EES was introduced in 3GPP 23.558 Release 17 lacks details, capabilities and does not use compute resources efficiently; more specifically:

1. EAS Instantiation triggering is coupled with the EAS Discovery procedure, leading an EEC/S-EES to possibly waste compute resource by trigerring unintended EAS instantiation by performing the EAS Discovery procedure towards different EES.
2. EES can only perform up-scaling of EAS by triggering EAS instantiation and cannot terminate EAS execution, this locks compute resource for instantiated EAS and eventually leads to compute resource exhaustion.
3. EEC/S-EES can only discover executing EAS that are registered to the EES via the EAS Discovery procedure; it is not possible to discover instantiable EAS causing compute resources to be wasted while sitting idle.
4. In an alignment effort with ESTI MEC architecture, an EEC should be allowed to discover and request instantiation of instantiable EAS; ETSI MEC provides this capability via its Mx2 API. Further, this capability would promote efficent edge compute resource usage allowing certain high-resource EAS usage only when needed (ex. real-time video analysis, gaming, etc.)
This solution enhances the edge enablement layer to allow efficient and fine-grained EAS scaling; the following enhancements are proposed:
· EAS Discovery, EES Registration and Service Provisioning procedures are extended to provide instantiable EAS information.

· EES API for requesting dynamic EAS instantiation/termination

· EES determination and triggering of EAS scaling towards EAS management system, according to EAS instances usage/ KPIs or dynamic instantiation requests
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 version 0.3.0.
* * * First Change * * * *
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7.0
Mapping of solutions to key issues
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* * * Next Change * * * *
7.x
Solution #x: Enhancements for dynamic EAS scaling
7.x.1
Architecture enhancements

None

7.x.2
Solution description
The solution addresses key issue #9 on how to efficiently use EDN resources for EAS deployment.

The solution enhances the edge enablement layer to allow fine-grained EAS scaling; the following enhancements are proposed:

· EAS Discovery, EES registration and Service Provisioning procedures are extended to provide instantiable EAS information.

· EES provides an API for requesting dynamic EAS instantiation/termination

· EES evaluates and triggers EAS instantiation/termination with EAS management system, according to EAS instances usage/ KPIs or dynamic instantiation requests

7.x.2.1
Enhancements for dynamic EAS scaling
7.x.2.1.1
EAS Discovery enhancements
The solution proposes to extend EAS Discovery procedure by allowing EEC/S-EES to discover instantiable EAS in the same way it currently discovers executing EAS. 

Since the EES already holds information about instantiable EAS, the EES includes instantiable EAS information in the EAS profile returned in EAS Discovery Response and EAS Discovery Notification.

The EAS profile is unchanged and existing information elements may indicate if an EAS is executing or uninstantiated; the EAS Status may indicate if an EAS is executing (enabled or disabled) or uninstantiated; the EAS Endpoint may indicate an unspecified IP address for uninstantiated EAS.

Enhancements to 3GPP TS 23.558 clause 8.2.4, EAS profile
8.2.4
EAS Profile

Table 8.2.4-1: 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. Endpoint may indicate unspecified address (e.g. 0.0.0.0, ::, etc.) if an EAS is not yet instantiated.

	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 Required Service APIs
	O
	A list of the Service APIs that are required by the EAS

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


7.x.2.1.2
EES Registration enhancements

The solution proposes to extend EES Registration procedure by allowing the EES to include both registered and instantiable EASIDs in the EES profile sent to the ECS.

The EES Profile information elements are not modified; the list of EASID contains both executing (e.g. registered) and uninstantiated EASIDs.

Enhancements to 3GPP TS 23.558 clause 8.2.6, EES profile
8.2.6
EES Profile

The EES profile includes information about the EES and the services it provides.

Table 8.2.6-1: EES Profile

	Information element
	Status
	Description

	EESID 
	M
	The identifier of the EES

	EES Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EES. This information is provided to the EEC to connect to the EES.

	EASIDs
	M
	List of EASIDs available at the EES (registered and uninstantiated)

	EEC registration configuration
	M
	Indicates whether the EEC is required to register on the EES to use edge services or not.

	EES Provider Identifier
	O
	The identifier of the ECSP that provides the EES Provider.

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

	EES Geographical Service Area
	O
	The area being served by the EES in Geographical values (as specified in clause 7.3.3.3)

	List of EES DNAI(s)
	O
	DNAI(s) associated with the EES. 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 EES resides.

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


NOTE:
The list of EES DNAI(s) can include the DNAI(s) of the EAS(s) registered with the EES.7.x.2.1.3
Service Provisioning enhancements.
The solution proposes to extend Service Provisioning procedure by allowing EEC/S-EES to discover EDNs with instantiable EAS in the same way it currently discovers EDNs with executing EAS.

The EDN Configuration Information IE are not modified; the list of EASID contains both executing (e.g. registered) and uninstantiated EASIDs.

Enhancements to 3GPP TS 23.558 clause 8.3.3.3.3, Service provisioning response
8.3.3.3.3
Service provisioning response

Table 8.3.3.3.3-1 describes the information elements for service provisioning response from the ECS to the EEC.
Table 8.3.3.3.3-1: Service provisioning response

	Information element
	Status
	Description

	Successful response
	O
	Indicates that the service provisioning request was successful.

	> List of EDN configuration information
	M 
	List of EDN configuration information as defined in Table 8.3.3.3.3-2.

	Failure response
	O
	Indicates that the service provisioning request failed.

	> Cause
	O
	Indicates the cause of service provisioning request failure.


Table 8.3.3.3.3-2: EDN configuration information
	Information element
	Status
	Description

	EDN connection information (NOTE 1)
	M 
	Information required by the UE to establish connection with the EDN.

	> DNN/APN
	M
	Data Network Name/Access Point Name

	> S-NSSAI
	O
	Network Slice information

	> EDN Topological Service Area
	O 
	The EDN serves UEs that are connected to the Core Network from one of the cells included in this service area. See possible formats in Table 8.2.7-1.

	List of EESs
	M
	List of EESs of the EDN.

	> EESID 
	M
	The identifier of the EES

	> EES Endpoint 
	M
	The endpoint address (e.g. URI, IP address) of the EES

	> EASIDs (NOTE 2)
	O
	List of EASIDs available at the EES (registered and uninstantiated)

	> EES Provider identifier
	O
	The identifier of the EES Provider (such as ECSP) 

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

	> EES Geographical Service Area
	O
	The area being served by the EES in Geographical values (as specified in clause 7.3.3.3)

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

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

	> EEC registration configuration
	M
	Indicates whether the EEC is required to register on the EES to use edge services or not.

	Lifetime
	O
	Time duration for which the EDN configuration information is valid and supposed to be cached in the EEC.

	NOTE 1:
If the UE is provisioned or pre-configured with URSP rules by the HPLMN, the UE handles the precedence between EDN connection info and URSP rules as defined in 3GPP TS 23.503 [12] clause 6.1.2.2.1. EDN connection info is considered to be part of UE Local Configurations. 
NOTE 2:
EAS information is limited to the EEC requested applications. If no AC profiles were present in the service provisioning request, the EAS information is subject to the ECSP policy (e.g. no EAS information or a subset of EAS information related to the EES).


7.x.3
Solution evaluation

This clause provides an evaluation of the solution.
