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1. Introduction
This pCR provides a solution in support KI #17 for use cases requiring multiple ACs to use services from a single common EAS (e.g., to meet strict latency requirements).

The solution defines enhancements to the service continuity procedures (i.e., ACR) involving ACs requiring a common EAS. The enhancements involve the use of AC association profile information to enable transitioning of ACs requiring a common EAS to happen in a coordinated manner such that the ACs continue to use a common EAS. 
Note: in clause 7.27.2.3
Enhancements to existing Information Elements, changes to existing IEs are captured in bold.
Rev 3 change is a note highlighted in blue
Rev 2 changes are highlighted in yellow. In rev 2 the document has also been updated with green highlights for the changes that had been made in rev 1. Both rev1 and rev2 changes are track-marked as “catalina rev” (in case rev 1 changes are not all highlighted)
2. Reason for Change
Address Key Issue #17 discovery of a common EAS
3. Proposal

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

7.27.1
Architecture enhancements
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Figure 7.27.1-1: EDGEAPP architecture enhanced with Central AC Association Repository
The EDGE-X reference point is introduced to support EES interaction with a Central AC Association Repository (CAAR). The EES can store, update and remove information about the AC associations it provides services to via EDGE-X reference point.
The EDGE-Y reference point is introduced to support ECS interaction with CAAR. The ECS can query the AC association information via EDGE-Y reference point.
CAAR can be deployed collocated to the ECS, and it is a single repository for maintaining AC Association information.
* * * Next Change * * * *

7.27.2.3
Enhancements to existing Information Elements 

The following enhancements (highlighted with bold text) are proposed to tables in TS 23.558:

Table 7.27.2.3-1: EAS discovery filters

	Information element
	Status
	Description

	List of AC characteristics (NOTE 1)
	O
	Describes the ACs for which a matching EAS is needed.

	> AC profile (NOTE 2)
	M
	AC profile containing parameters used to determine matching EAS. AC profiles are further described in Table 8.2.2-1.

	List of EAS characteristics (NOTE 1, NOTE 3)
	O
	Describes the characteristic of required EASs.

	> EASID
	O
	Identifier of the required EAS.

	> EAS provider identifier
	O
	Identifier of the required EAS provider

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

	> EAS schedule
	O
	Required availability schedule of the EAS (e.g. time windows)

	> EAS Geographical Service Area
	O
	Location(s) (e.g. geographical area, route) where the EAS service should be available.

	> EAS Topological Service Area 
	O
	Topological area (e.g. cell ID, TAI) for which the EAS service should be available. See possible formats in Table 8.2.7-1.

	> Service continuity support
	O
	Indicates if the service continuity support is required or not.

	> Service permission level
	O
	Required level of service permissions e.g. trial, gold-class

	> Service feature(s)
	O
	Required service features e.g. single vs. multi-player gaming service

	AC association profile
	O
	Describes an association between ACs, and an association between ACs and a common EAS.

	NOTE 1:
Either "List of AC characteristics" ,"List of EAS characteristics" or AC association profile shall be present.

NOTE 2:
"Preferred ECSP list" IE shall not be present.

NOTE 3:
The "List of EAS characteristics" IE must include at least one optional IE, if used as an EAS discovery filter.


Table 7.27.2.3-2: EEC Context 

	Information element
	Status
	Description

	EEC ID
	M
	Unique identifier of the EEC.

	EEC Context ID
	M
	Identifier assigned to the EEC Context 

	Source EES Endpoint
	M
	The endpoint address (e.g., URI, IP address) of the EES that provided EEC context ID.

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

	List of EDGE-1 subscriptions
	O
	List of subscriptions IDs for capability exposure to the EEC ID (NOTE).

	UE location 
	O
	Latest UE location of the UE hosting the EEC which was available at the EES.

	List of AC Profiles
	O 
	Information about the ACs as described in Table 8.2.2-1.

	List of AC association profiles
	O
	List of AC associations for the EEC

	List of Service Session Contexts
	O
	List of associated Service Session Context IEs. Each Service Session Context includes information maintained by the EES for the services (involving UE related resources) received from an EAS registered to the EES.

	> Service Session Context
	M
	Service Session Context is described in Table 8.2.8-2

	NOTE:
The corresponding EDGE-1 subscription information may include 3GPP CN subscription information such as subscription correlation ID


Table 7.27.2.3-3: ACR Request

	Information element
	Status
	Description

	Requestor Identifier
	M
	Unique identifier of the requestor (i.e. EECID or EASID).

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

	EASID
	O
	Identifier of the EAS

	UE identifier
	M
	The identifier of the UE (i.e. GPSI).

	ACID
	O
	The identifier of the AC.

	ACR action (NOTE 3)
	M
	Indicates the ACR action (ACR initiation or ACR determination)

	ACR initiation data (NOTE 2)
	O
	ACR initiation IEs to be included in an ACR request message when ACR action indicates it is ACR initiation request.

	> T-EAS Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP 3-tuple) of the T-EAS.

	> Previous T-EAS Endpoint (NOTE 7)
	O
	Endpoint information (e.g. URI, FQDN, IP 3-tuple) of the T-EAS of the previous ACR.

	> DNAI of the T-EAS
	O
	DNAI information associated with the T-EAS.

	> N6 Traffic Routing requirements
	O
	The N6 traffic routing information and/or routing profile ID corresponding to the T-EAS DNAI.

	> EAS notification indication
	M
	Indicates whether to notify the EAS about the need of ACR.

	> Previous EAS notification indication (NOTE 7)
	O
	Indicates whether to notify the EAS about the cancellation of a previous ACR.

	> S-EAS endpoint (NOTE 1)
	O
	Endpoint information of the S-EAS

	> EEC context relocation details
	O
	Information required for EEC context relocation using the EEC context push or EEC context pull mechanisms.

	>> EEC Context ID (NOTE 5)
	O
	Identifier of the EEC Context 

	>> S-EES ID (NOTE 5)
	O
	Identifier of the EES that provided EEC context ID.

	>> S-EES endpoint (NOTE 5)
	O
	The endpoint address (e.g. URI, IP address) of the EES that provided EEC context ID.

	>> T-EES ID (NOTE 6)
	O
	Identifier of the T-EES. 

	>> T-EES endpoint (NOTE 6)
	O
	The endpoint address (e.g. URI, IP address) of the T-EES. 

	ACR determination data (NOTE 2)
	O
	ACR determination IEs to be included in an ACR request message when ACR action indicates it is ACR determination request.

	> S-EAS endpoint
	M
	Endpoint information of the S-EAS

	AC association profile
	O
	Describes an association between ACs and an association between ACs and  a common EAS.

	NOTE 1:
This IE shall be present if the EAS notification indication or previous EAS notification indication indicates that the EAS needs to be informed.

NOTE 2:
Either ACR initiation or ACR determination shall be included corresponding to the ACR action.

NOTE 3:
This IE shall indicate ACR determination if the request originates from the S‑EAS.

NOTE 4:
Void.

NOTE 5:
This IE may be present only if the request originates from the EEC towards the T-EES.

NOTE 6:
This IE may be present only if the request originates from the EEC towards the S-EES.

NOTE 7:
These IEs shall be present when the EEC re-sends the ACR request as described in clause 8.8.1.3 to indicate a previous ACR is to be cancelled.


Editor’s Note: It is FFS whether the ACR Request enhancement needs AC Association Profile or only the Association ID of an AC association profile 
Table 7.27.2.3-4: Retrieve EES request

	Information element
	Status
	Description

	EESID
	M
	Unique identifier of the EES.

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

	EASID
	M
	The EASID.

	Target DNAI
	O
	The target DNAI information which can be associated with potential T-EES(s) and/or T-EAS(s).

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

	UE location 
	O
	The location information of the UE. The UE location is described in clause 7.3.2. 

	AC association profile
	O
	Describes an association between ACs and an association between ACs and a common EAS.


Table 7.27.2.3-5: ACR information subscription request

	Information element
	Status
	Description

	EECID
	M
	Unique identifier of the EEC.

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

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

	EASID(s) 
	M
	The identifier of the EAS(s)

	ACID(s)
	O

(NOTE)
	The identifier of the AC(s)

	Event ID(s)
	M
	Event ID:

- Target information notification

- ACR complete

	Notification target address
	M
	Notification target address

	Proposed expiration time
	O
	Proposed expiration time for the subscription

	Association ID
	O
	ID of an AC Association Profile which describes an association between ACs and an association between ACs and a common EAS.

	NOTE:
If ACID(s) IE is not included, it implies that the subscription corresponds to all ACs that can be served by the EAS(s) included in this message.



Table 7.27.2.3-6: ACR information notification

	Information element
	Status
	Description

	Subscription ID
	M
	Subscription identifier corresponding to the subscription stored in the EES for the request

	EASID
	M
	The identifier of the EAS 

	ACID
	O
	The identifier of the AC corresponding to the Selected target EAS

	Event ID
	M
	Either Target information notification or ACR complete

	Target information (NOTE 1)
	O
	Details of the selected T-EAS and the T-EES.

	> T-EAS information 
	M
	Details of the selected T-EAS as described in 'Discovered EAS' IE of Table 8.5.3.3-1.


	> T-EES information (NOTE 4)
	O
	Details of the selected T-EES as described in 'EDN configuration information' IE of Table 8.3.3.3.3-1. 

	ACR complete event information (NOTE 2)
	O
	Details of a completed ACR and its result.

	Result of ACR (NOTE 2)
	M
	Indicates whether the ACR is successful or failure

	> T-EAS endpoint
	M
	Endpoint address of the T-EAS to which an ACR has been performed.

	EEC Context Relocation status (NOTE 5)
	O
	Indicates whether the EEC context relocation was successful or not.

	Cause information (NOTE 3)
	O
	Indicates the cause information for the failure

	Association ID
	O
	ID of an AC Association Profile which describes an association between ACs and an association between ACs and  a common EAS.

	NOTE 1:
This IE shall be included when Event ID indicates 'Target information notification' event

NOTE 2:
This IE shall be included when Event ID indicates 'ACR complete' event

NOTE 3:
This IE shall be included when the Result of ACR indicates failure.

NOTE 4:
This IE shall be included if the selected T-EES is different from the S-EES. Otherwise, it may be skipped.

NOTE 5:
This IE shall be included when Event ID indicates 'ACR complete' event and EEC context relocation was attempted.


Table 7.27.2.3-7: ACR status update request

	Information element
	Status
	Description

	EASID
	M
	The identifier of the EAS providing the update

	Security credentials
	M
	Security credentials of the EAS

	ACID
	O
	The identifier of the AC

	ACT result (NOTE 1, NOTE 3)
	O 
	Indicates whether the ACT was successful or failed.

	> UEID
	M
	The identifier of the UE 

	> EAS endpoint 
	M
	Endpoint address of the other EAS to or from which the ACT has been performed.

	List of EDGE-3 subscription ID(s) (NOTE 2, NOTE 3)
	O
	A list of the EDGE-3 subscription identifiers.

	Notification Target Address for EDGE-3 subscription (NOTE 2, NOTE 3)
	O
	Notification Target Address of the EAS where the notification is to be sent by the EES for EDGE-3 subscription.

	Association ID 
	O
	ID for an AC Association Profile which describes an association between ACs and an association between ACs and  a common EAS.

	NOTE 1:
This IE may be included by the S-EAS and T-EAS. In case of EELManagedACR, this IE is not included by the T-EAS.

NOTE 2:
This IE may be included only by the T-EAS.

NOTE 3:
At least one of these IEs shall be present in the message.


* * * Next Change * * * *

7.27.2.5
Discovery of common EAS Procedure

In this procedure, the EEC sends an EAS discovery request to an EES including AC association Profile. Based the AC association Profile, the EES determines an EAS discovery result that includes a common EAS for the AC association.
NOTE: The following procedure may be realized in normative phase as an enhancement to the existing EAS discovery procedure. It is captured separately in this specification for the purpose of initial topic discussions.
Pre-conditions:

1.
An AC association Profile has been provided to the EEC.
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Figure 7.27.2.5-1: Common EAS discovery with AC association Profile

1.
The EEC sends an EAS discovery request to the EES. The EAS discovery request includes an AC association Profiles. Included in the AC association Profile is information regarding an association between AC(s) on this UE  and other ACs  indicating that the use of a common EAS is required.

2.
Upon receiving the request, the EES determines whether a common EAS is available to provide services to the associated ACs that meet the criteria specified in the AC association Profile 

3.
If the processing of the request was successful, the EES responds to the EEC with an EAS discovery response which includes information about the discovered common EAS able to provide services to the associated ACs.  

4.
If the EES is unable to determine a common EAS for the associated ACs, the EES responds with an appropriate failure cause.

* * * Next Change * * * *

7.27.2.6
Enhancements to ACR 
During the detection, decision-making and execution phases of the ACR procedures defined in 3GPP TS 23.558 [2], an AC association Profile can be used to identify ACs requiring a common EAS. This information can be used in the ACR procedures to coordinate the transitioning of the associated ACs from a common S-EAS to a common T-EAS. 

Compared to the procedures specified in 3GPP TS 23.558 clause  8.8, the following differences are captured below:

Enhancements to 3GPP TS 23.558 clause 8.8.3.2
Discover T-EAS procedure
Compared to the procedures specified in 3GPP TS 23.558 clause  8.8.3.2, the following differences are captured below:

1. The EAS discovery filter within the EAS discovery request from the S-EAS includes AC association Profile information (e.g., common EAS characteristics).
2. The S-EES checks if the T-EAS satisfies the AC association Profile (e.g., common EAS characteristics) and is able to serve as a common EAS for the associated ACs.

3. The EAS discovery filter within the EAS discovery request issued from the S-EES to the T-EES includes AC association Profile information (e.g., common EAS characteristics).

4. The T-EES discovers the T-EAS(s) utilizing the discovery filters that include AC association Profile information (e.g., common EAS characteristics) such that a common EAS is discovered that is able to serve the associated ACs.

Enhancements to 3GPP TS 23.558 clause 8.8.3.3
Retrieve T-EES procedure
Compared to the procedures specified in 3GPP TS 23.558 clause  8.8.3.3, the following differences are captured below:

1.
The T-EES retrieve request from the S-EES to the ECS includes AC association Profile information to enable the ECS to identify the T-EES which has a common EAS available to serve the associated ACs.  The ECS uses this information and the candidate EES Profile(s) to determine whether any candidates currently serve as common EES for the AC association by querying the CAAR.
2.
The ECS interacts with the 3GPP core network to retrieve the UE locations.

 In addition, if an “associated group ID” is provided in the AC association Profile, the ECS may interact with the 3GPP core network to determine the number of UEs present in candidate EES(s) service area(s). Alternatively, the ECS uses “Associated UEs service area” in the AC association Profile to determine whether the candidate EES service area meets the needs of the AC association.

Enhancements to 3GPP TS 23.558 clause 8.8.3.4
ACR launching procedure
Compared to the procedures specified in 3GPP TS 23.558 clause  8.8.3.4, the following differences are captured below:

1. The ACR request message sent to the EES includes AC association Profile information.

2. If the request in step 1 is for ACR initiation and if the EAS notification indication in ACR initiation data is provided in the step 1 request and the EAS has subscribed to receive such notification, the EES includes the association ID of the AC association in the notification.
Enhancements to 3GPP TS 23.558 clause 8.8.3.5
ACR information subscription procedure
Compared to the procedures specified in 3GPP TS 23.558 clause  8.8.3.5.2, the following differences are captured below:

1. The ACR information subscription request from the EEC to the EES includes the association ID of an AC association.

Compared to the procedures specified in 3GPP TS 23.558 clause  8.8.3.5.3, the following differences are captured below:

2.
The ACR information notification the EES sends to the EEC includes the association ID of the AC association.
Enhancements to 3GPP TS 23.558 clause 8.8.3.7
Selected T-EAS procedure 
Compared to the procedures specified in 3GPP TS 23.558 clause  8.8.3.7, the following differences are captured below:

1. The S-EAS sends Selected target EAS declaration request message to the S-EES that includes the association ID of the AC association.
Enhancements to 3GPP TS 23.558 clause 8.8.3.8
ACR status update procedure 
Compared to the procedures specified in 3GPP TS 23.558 clause  8.8.3.7, the following differences are captured below:

1. The ACR status update request message sent from the EAS to the EES includes the association ID of the AC association..

Enhancements to 3GPP TS 23.558 clause 8.9.1.5
Other EEC Context handling
Compared to the procedures specified in 3GPP TS 23.558 clause  8.9.1.5, the following differences are captured below:

When the EES determines that a registered EAS is providing services to an AC which is part of an AC association Profile, the EES sends its EES Profile with the AC association Profile to the CAAR and updates the list of AC association profiles of the EEC context.
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