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1. Introduction
The present contribution suggests a number of clarifications and enhancements to solution #29.
2. Reason for Change
1) It is clarified that the registration of the ACs with a central application server in the clould is an example, but it is not necessarily part of the solution. This is also clarified in the pre-conditions in 7.29.2.2. 
2) Regarding the editor's note:
Editor's Note:	Whether the group size should be "minimum group size" is FFS.
it is proposed to keep the name "group size for EAS discovery". 
3) Regarding the editor's note:
Editor's Note:	Whether the Group profile IE and Group KPI IE are required is FFS
It is proposed to follow the design used for the AC and EAS define 2 new IEs for the group-specific parameters that need to be signalled from the EEC to the ECS and EES: 
a Group profile IE and a Group service KPIs IE (as an own IE within the Group profile IE).
The Group profile IE includes the Group ID as a mandatory parameter.   
The Group Service KPIs IE may include various optional parameters. We propose the parameters minimum group size and maximum group size:
The minimum group size describes the minimum size the EAS needs to support to be acceptable. I.e., the EES shall not select an EAS which does not support at least the minimum size.
The maximum size gives an indication how big the group could get – including "late-coming ACs". The EES can use this information to select a suitable EAS which is able to handle a group of this maximum size (but not necessarily larger groups).    
3. Conclusions
--- 
4. Proposal
It is proposed to agree the following changes to 3GPP  TR 23.700-98, v 0.6.0.


7.29	Solution #29: Discovery of a common EAS
[bookmark: _Toc90491479][bookmark: _Toc101421094]7.29.1	Architecture enhancements
None.
[bookmark: _Toc90491480][bookmark: _Toc101421095]7.29.2	Solution description
[bookmark: _Toc101421096]7.29.2.1	General
Editor's note:	To analyse the feasibility of this solution, further enhancements and clarifications to the description are required.
The following solution addresses open issues 1 and 2 of key issue #17, discovery of a common EAS.
Editor's note:	The solution for open issue 3, support of service continuity, is FFS.
It is assumed that if ACs want to participate in a real-time multi-user session which requires the discovery of a common EAS, they will be provided with a Group ID which is unique for the multi-user session. How the Group ID is created and provided to the ACs is out of scope of SA6.
In the following, an example is given, how the Group ID can be assigned by central application server:
Assignment of the Group ID by a central application server
Note 1:	The communication between AC and AS and between ACs is out of scope of SA6. In the following, some of this communication is only described to enable a better understanding of how the procedures under SA6 responsibility may be embedded in the overall procedure. The description is not intended to exclude scenarios using a different application level communication.
For this example, iIt is assumed that when users want to participate in a real-time multi-user session, their ACs will register with an application server (AS) in the cloud. The AS configures the ACs to form an AC group to which the AS assigns a globally unique Group ID (e.g., a UUID as described in RFC 4122).
During the registration with the AS, users will provide their UE location information to the AS. Dependent on the use case, the location information can be given, e.g., in the format of GPS coordinates, a Cell Identity or a Tracking Area Identity. Furthermore, dependent on the application, the users may be asked to consent to exchanging the location of their UEs with each other. If users consent, then the UE location information is exchanged between the ACs via application level signalling via the AS in the cloud. 
Based on the UE location information received from the ACs, the AS determines a Requested EES geographical service area. Dependent on the use case this can be a single coordinate, e.g., the centre of mass of the UE/AC locations or the location of a UE/AC taking a specific role in the group (e.g., in a V2X scenario the first truck in platoon), or it can be a geographical area including the current UE/AC locations (without disclosing individual UE/AC locations). The AS provides Group ID, Requested EES geographical service area and, if applicable, the locations of the other ACs to each of the ACs.
Dependent on the application, the distribution of the Group ID and the other parameters by the AS can be triggered by different events, e.g., upon explicit request of a user or when a certain minimum number of users have registered.
Upon receipt of the Group ID, together with the other parameters, each AC requests its EEC to perform EAS discovery.
During service provisioning, the Requested EES geographical service area is received by the ECS and used by it to determine a common EES, by comparing it with the EES geographical service area received from each EES during EES registration.
EAS discovery based on individual UE locations
Later, during EAS discovery, the EEC-1 of user 1 provides the common EES with its own location and with the locations of the other UEs/EECs. Based on the location information of all EECs involved in the session and possibly other information included in the EAS discovery request, e.g., the additional EAS selection criteria, the EES determines a common EAS and indicates it to the EEC-1.
When EEC-2 of user 2 provides the EES with the same set of location information for all the EECs, then the EES will determine the same EAS again.
Dependent on the use case, the EES may apply different additional EAS selection criteria signalled by the EECs to determine the common EAS. E.g., it may be desirable to determine the EAS so that the latency for all the ACs in the session is approximately the same or that the latency for a specific AC is minimized.
EAS discovery based on other information
If users do not consent to share their individual UE location information with other users, then only the Requested EES geographical service area is distributed by the AS to the ACs via application level signalling. Additionally, the AS may send a "group size for EAS discovery" parameter to each AC.
Later, during EAS discovery, each EEC may provides the common EES with its own location and optionally, in the Group profile IE, with the Expected Group geographical service area set to the Requested EES geographical service area or with the "group size for EAS discovery" parameter or both.
Note 2:	The EES can also utilize the capabilities of the 3GPP core network to determine the UE location.
The EES may initiate determination of a common EAS for the EECs based on different criteria, dependent the received parameters and the application, e.g.:
-	immediately upon receipt of the first EAS discovery request, based on the Expected Group geographical service area, if available;
-	when the number of EAS discovery request is greater or equal to the "group size for EAS discovery" parameter; or
-	a certain time after receipt of the first EAS discovery request,
taking into account the UE location information received from the EECs by this point in time and possibly other information included in the EAS discovery request, e.g., the additional EAS selection criteria.
Editor's Note:	Whether the group size should be "minimum group size" is FFS.
Handling of "late-coming" ACs
If a late-coming AC wants to join the multi-user group session after the initial EAS discovery was initiated, it may register with the AS. After registration it will receive from another AC in application layer signalling, e.g., via the AS, the EDN configuration information necessary to connect to the common EES. The details of this signalling are out-of-scope of SA6. The AC can then register with the EES and perform EAS discovery, providing its Group ID. The EES determines the EAS based on the Group ID.
[bookmark: _Toc101421097]7.29.2.2	Procedure
The following procedure demonstrates the signalling for 2 UEs only, but the same principles can be applied to a larger number of UEs.
Pre-conditions:
1.	ACs have registered with an AS in the cloud to participate in a real-time multi-user session. During the registration, the AS provided tThe ACs are provided with the Group ID which is unique for the multi-user session, and the Requested EES geographical service area (which has the same value for each ACmay be a single coordinate or an area including the UE locations, see clause 7.29.2.1), and optionally with additional EAS selection criteria for the EES and EAS discovery trigger criteria. Dependent on the application, the Requested EES geographical service area can be a single coordinate, e.g., the centre of mass of the UE/AC locations or the location of a specific UE/AC for which certain service KPIs are to be optimised, or it can be a geographical area including the current UE/AC locations (without disclosing individual UE/AC locations). Dependent on user consent, the ACs may also be provided with AS also forwards the location information of the other UE(s) participating in the multi-user session. to each of the ACs. If user consent is not available, the AS may send a "Minimum group size for EAS discovery" parameter to the ACs. How these data are determined and provided to the ACs is out of scope of SA6.
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1.-2.	Each AC requests its EEC to perform EAS discovery. The request includes the AC profile, the Group ID, the Requested EES geographical service area, and optionally the location information of the other UEs involved in the multi-user session, in the request the EAS discovery trigger criteria and the additional EAS selection criteria for the EES.
Note 1:	If the discovery of a common EAS is based on the sharing of the UE locations with the network and other ACs or EECs participating in the multi-user session, then user consent is required before the UE location information can be shared with these other entities. How the user consent is obtained is SA3’s responsibility.
3.-4.	EEC1 and EEC2 initiate service provisioning, including the AC profile, the Group ID, the Group profile IE including the Group ID and the Requested EES geographical service area, and optionally a Group KPI IE.
Editor's Note:	Whether the Group profile IE and Group KPI IE are required is FFS
5.-6.	Based on the AC profile, the Requested EES geographical service area and the other information provided by the EEC, the ECS determines a suitable common EES and includes it in the service provisioning response. If more than one suitable EES is available, the ECS can use additional information as input parameter to determine a unique EES.
Note 21:	For example, the ECSs can use the Group ID and an algorithm shared between the ECSs to derive the common EES from the list of available EESs.
	If the ECS wants to provision the EECs with additional EESs, e.g., for service continuity, then the common EES is included as first EES in the first entry of the list of EDN configuration information.
7.-8.	EEC1 and EEC2 initiate EAS discovery towards the common EES, including the AC profile, the Group ID, the Group profile IE which includes the Group ID and optionally includes the requested EES geographical service area (set to the Requested EES geographical service area) or the location information of all UEs involved in the multi-user session, the EAS discovery trigger criteria, the additional EAS selection criteria for the EES, and a Group KPI IE.
Note 3:	EEC registration is not shown, but it can take place before the EAS discovery procedure.
9.-10.	The EES initiates determination of a common EAS for the EECs based on different criteria, dependent on the received parameters (e.g., EAS discovery trigger criteria) and on the application, e.g.:
i)	immediately upon receipt of the first EAS discovery request, based on the Expected Group geographical service area or the location information of all UEs involved in the multi-user session, if received;
ii)	when the number of EAS discovery request is greater or equal to the "group size for EAS discovery" parameter; or
iii)	a pre-defined time after receipt of the first EAS discovery request; or
iv)	a combination of ii) and iii), whichever happens first,
	taking into account the Expected Group geographical service area or the UE location information received by this point in time and possibly other information included in the EAS discovery request, e.g., the additional EAS selection criteria.
Note 42:	The EES can also utilize the capabilities of the 3GPP core network to determine a UE location.
	The EES includes the determined common EAS, e.g., EAS-1(A), in the EAS discovery response.
[bookmark: _Toc101421098]Note 5:	The EEC can also use the subscribe-notify model for the EAS discovery, e.g., if the pre-defined time in item iii) above exceeds a certain limit. The EES can then provide the determined common EAS in the EAS discovery notification.
Handling of "late-coming" ACs
If a late-coming AC wants to join the multi-user group session after the initial EAS discovery was initiated, it receives the EDN configuration information necessary to connect to the common EES from another AC already involved in the multi-user group session via application layer signalling, e.g., via the AS. The details of this signalling are out-of-scope of SA6. The AC provides this information to the EEC which can then perform EAS discovery with the EES, including the Group profile IE with the Group ID in the EAS discovery request. The EES determines the EAS based on the Group ID.
7.29.2.x	New Common Information Elements
The following new information elements are proposed to 3GPP TS 23.558 [2]:
Table 7.29.2.x-1: Group Profile
	Information element
	Status
	Description

	Group ID
	M
	Identity of a group of ACs participating in a multi-user session (e.g., a UUID).

	Requested EES Geographical Service Area
	O
	When used in a service provisioning request, this IE indicates either the coordinates of a geographic point or an area including the own UE location and the locations of one or more other UEs that want to join the multi-user session. The ECS uses this information to select an EES with a geographical service area including this geographic point or area.

	Other UE locations
	O
	The location information of other UEs involved in a multi-user session. The UE location is described in TS 23.558, clause 7.3.2.
This IE shall not be included in a service provisioning request.

	EAS discovery trigger criteria
	O
	Criteria for the EES to start EAS discovery (e.g., "immediately upon receipt of the first EAS discovery request", "if number of received EAS discovery requests is greater or equal to the 'group size for EAS discovery'", or "at a pre-defined time after receipt of the first EAS discovery request"), together with the necessary parameters (e.g., 'group size for EAS discovery').

	Additional EAS selection criteria
	O
	Additional criteria for the EAS selection (e.g., "same latency for all" or "lowest latency for the own UE location").

	Group Service KPIs
	O
	KPIs required in order for the ACs participating in a multi-user session to receive services from the EAS, as described in Table 7.29.2.x-2



Table 7.29.2.x-2: Group Service KPIs
	Information element
	Status
	Description

	Minimum group size
	O
	The minimum group size required to be supported. The EES shall select an EAS which can support at least the minimum size.

	Maximum group size
	O
	The maximum group size required to be supported. The EES should select an EAS able to support the maximum size.



Table 7.29.2.x-3: EAS Group Service KPIs
	Information element
	Status
	Description

	Maximum group size
	O
	The maximum group size supported by the EAS.



7.29.3.x	Modified Information Elements and 
The following modifications to information elements and information flows in 3GPP TS 23.558 [2] are proposed:
Note:	In the example below, for example the logical association between the AC profile and one or more Group profiles (in the service provisioning request and in the EAS discovery filters) is created via the Group ID which is included in both IEs. Details of the encoding are the responsibility of stage 3 working groups, i.e., other options to create such an association are possible and not intended to be excluded. The same is applicable to the association between ACID(s) and EAS group service KPIs (in the EAS profile).

3GPP TS 23.558/Table 8.2.2-1: 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.

	Group ID(s)
	O
	List of Group IDs of multi-user sessions which the AC wants to join

	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



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.

	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.) 

	List of EAS Group Service KPIs
	O
	List of EAS Group Service KPIs of multi-user sessions which can be associated with one or more of the ACID(s) indicated above

	> List of ACID(s)
	M
	Identifies the AC(s) which can join a group with the EAS group service KPIs indicated below.

	> EAS Group Service KPI
	M
	EAS group service KPIs of a group (multi-user session)



3GPP TS 23.558/Table 8.3.3.3.2-1: Service provisioning request
	Information element
	Status
	Description

	EECID
	M
	Unique identifier of the EEC.

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

	AC Profile(s)
	O
	Information about services the EEC wants to connect to, as described in Table 8.2.2-1.

	EEC Service Continuity Support
	O
	Indicates if the EEC supports service continuity or not. The IE also indicates which ACR scenarios are supported by the EEC.

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

	Connectivity information
	O
	List of connectivity information for the UE, e.g. PLMN ID, SSID.

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

	Group Profile(s)
	O
	Information about groups (multi-user sessions) which the AC(s) want to join



3GPP TS 23.558/Table 8.5.3.2-2: 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. 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

	List of Group profile(s)
	O
	Describes the groups (multi-user sessions) which one or more of the ACs want to join.

	> Group profile
	O
	Information about a group (multi-user session)


	NOTE 1:	Either "List of AC characteristics" or "List of EAS characteristics" 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.
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