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1. Introduction
This contribution proposes a new solution to support Simultaneous EAS Connectivity in ACR.
2. Reason for Change
This pCR proposes a new solution to support simultaneous EAS connectivity in Application Context Relocation. 

The EEL takes care of the AF request for requesting simultaneous connectivity over the source and target PSA during Edge relocation.
The EAS profile being registered into the EES and EAS discovery filter are updated with central AS support indication.
This pCR also addresses KI#4 and KI#11.

3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes in TS 23.700-98.
* * * First Change * * * *

7.x
Solution #XX: Support simultaneous EAS connectity in ACR
7.x.1
Architecture enhancements
None.
7.x.2
Solution description

7.x.2.1
Solution for traffic influence
To solve the issue about traffic influence to maintain both S-PSA and T-PSA to support simultaneous connectivity with both S-EAS and T-EAS during the service continuity, the AC includes the need for simultaneous EAS connectivity in the AC profile and the AC profile is sent to EEC via EDGE-5 referece point so that the EEC can request such need in the ACR request sent to EES. Then the EES, at the time of requesting traffic influence towards 3GPP CN, provides additional requirement for simultaneous PSA connectivity as described in clause 6.3.4 of 3GPP TS 23.548 [23548].

Figure 7.x.2.1-1 describes the detailed interaction between the AC and EEC for AC registration procedure. 
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Figure 7.x.2.1-1: AC Registration procedure 

1.
The AC sends AC registration request to EEC, the request includes the AC profile (see table 7.x.2.1-1).

2.
The EEC authorizes the AC registration request and stores the AC profile.
3.
The AC is responded with AC registration response (success/failure).
Table 7.x.2-1: 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.

	Simultaneous EAS connectivity information in service continuity
	O
	Indicates if simultaneous EAS connectivity is needed and the inactive time guidance for keeping connectivity towards the S-EAS.

	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

	> Minimum required AC Service KPIs
	O
	Minimum KPIs required in order for ACs to receive meaningful services from the EAS


Figure 7.x.2.1-2 describes the detailed interaction between the EEC and EES during service continuity (i.e. ACR). 
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Figure 7.x.2.1-2: ACR initiation procedure 
0.
The EEC is informed about AC profiles (e.g. during AC registration procedure as depicted in Figure 7.x.2.1-1).
1.
The EEC triggers ACR request (type: initiation) to EES, the request includes the simultaneous EAS connectivity information in service continuity (see table 7.x.2.1-2) which was previously received as part of the AC profile (see table 7.x.2.1-1).

2.
The EES authorizes the ACR request. Then the EES may use information provided in the request to apply the AF traffic influence with the N6 routing information of the T-EAS and Simultaneous EAS connectivity information in the 3GPP Core Network (if applicable).
Editor's Note:
Since the 3GPP CN only supports simultaneous PSA connectivity in SSC mode 3 or session breakout, it is FFS whether EES should firstly know PDU session capability before invoking AF traffic influence API.
3.
The EEC is responded with ACR response (success/failure).
Table 7.x.2.1-2: 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
	O
	The identifier of the UE (i.e. GPSI).

	ACID
	O
	The identifier of the AC.

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

	ACR initiation data
	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.

	> Simultaneous EAS connectivity information
	O
	Indicates if simultaneous EAS connectivity is needed and the inactive time guidance for keeping connectivity towards the S-EAS.

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

	…
	…
	…

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

	ACR determination data
	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


7.x.2.2
Solution for accessing EAS
The EAS, by definition, is an edge application server. Figure 7.x.2.2-1 illustrates the case when the UE is going to move out of the current EDN and is estimated to arrive the destination within another EDN in 5 minutes. The UE application traffic may need to be sent to the target EAS in another EDN in order to trigger application context transfer.
NOTE:
The service area of two EDNs can have overlapping area and the UE can start service continuity planning before entering the overlapping area.
This case is similar with UE application traffic being sent to a centre application server (CAS). From service perspective the EAS is providing the same application service to the application client just like a CAS. Whether an AS is an EAS or a CAS is very much depending on the geographical or topological distance between the UE and AS.
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Figure 7.x.2.2-1: UE moves from on EDN to another EDN
To solve the issue when Application traffic is rejected by the T-EAS if the UE is not within the T-EAS service area, the EAS service area (both geographical service area and topological service area) restriction can be bypassed if the EAS can serve as a CAS.
Table 7.x.2.2-1: 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.

	…
	…
	…

	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. 

	Central AS support indication
	O
	It indicates whether the EAS serves as a Central AS. If it is CAS, the EAS Service Area restriction is not applicable.
Default value is edge (i.e. no central capability) if omitted.


Correspondingly, to find a suitable EAS that can serve as CAS during service continuity, the EEC triggered EAS discovery procedure needs to include a central AS required indication set to required or true as EAS discovery filter in table 7.x.2.2-2.
Table 7.x.2.2-2: 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.

	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

	…
	…
	…

	> Central AS required indication
	O
	Indicates whether a CAS is required to be discovered.


7.x.3
Solution evaluation

This solution addresses KI#4 about "Whether and how an AC registers to an EEC". During the AC registration, the AC is able to indicate its desire for keeping Simultaneous EAS Connectivity.
This solution addresses KI#XX about traffic influence and T-EAS access restriction. 
This solution also addresses KI#11 for the ACR between an EAS and CAS. 
In a deployment, some or all ASes can claim the central capability support. For instance, if an AS is only available in certain area (e.g. a shopping mall or campus), such AS needs to restrict the application connectivity only when the UE is within the edge; otherwise the AS can also support access from a far-end UE.  
* * * End of Changes * * * *
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