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1. Introduction
The present contribution proposes a solution for Key issue #17, Discovery of a common EAS.

Specifically the proposal addresses the following open issue: 

1)
Whether and how the ACs/EECs of different users can select or be provisioned the same EAS within an EDN?

It also proposes a solution to the following open issue:
2)
Whether and how the ACs/EECs of different users can select or be provisioned a common EAS, even if initially the EECs are communicating with different EDNs?

by modifying the service provisioning procedure so that different EECs in different locations will be provisioned with the same EDN/EES.  

2. Reason for Change
According to KI #17, an ASP can deploy several EASs providing the same service in different locations within an EDN. Furthermore, it is possible that these EASs are served by different EESs. 
According to TS 23.558, v 17.3.0, "One EAS may communicate with only one EES within the same EDN." So, to discover a common EAS, the ACs/EECs should in a first step be provisioned with the same EDN and EES.
The present proposal is based on the following principles:

1) Initially, each AC registers with an AS in the cloud.
2) During this registration, the ACs are configured to form an AC group to which the AS assigns a globally unique Group ID (e.g., a UUID as described in RFC 4122).
3) Based on the location information received from the ACs, the AS determines a requested EES geographical service area.
4) During service provisioning, the requested EES geographical service area is signaled to the ECS and used by it to determine a common EES. (If more than one suitable EES is available, the ECS can use a hash value derived from the Group ID as additional input parameter to determine a unique EES.)
5) During EAS discovery, each EEC provides the common EES with the Group ID of the AC and the location information of all ACs. The EES determines the common EAS based on the AC location information.
Dependent on the use case, the EES may apply different additional selection criteria to determine the common EAS. E.g., it could 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.

6) Based on the Group ID, the EES can create an association between the different EEC contexts of the group and use it, e.g., to coordinate the ACR operations for the different ACs/EECs if service continuity needs to be supported. – Details of the support of ACR are FFS and not part of this contribution.

7) If a late-coming AC wants to join the group after the initial EAS discovery was initiated, it needs to register with 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 AC can then register with the EES and perform EAS discovery, providing its Group ID, but no location information of other ACs. The EES determines the EAS based on the Group ID.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98, v 0.5.1.
* * * First Change * * * *

7.x
Solution #x: Discovery of a common EAS
7.x.1
Architecture enhancements

None.

7.x.2
Solution description

7.x.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.
Note:
The communciation 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.
It 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 center 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 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.
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.

7.x.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 the ACs with the Group ID and the Requested EES geographical service area (which may be a single coordinate or an area including the UE locations, see clause 7.x.2.1), and optionally with additional EAS selection criteria for the EES. Dependent on user consent, the AS also forwards the location information of the other UE(s) 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.
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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 and the additional EAS selection criteria for the EES.
3.-4.
EEC1 and EEC2 initiate service provisioning, including the AC profile, the Group ID, the Group profile IE including 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 1:
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 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 additional EAS selection criteria for the EES, and a Group KPI IE.
9.-10.
The EES initiates determination of a common EAS for the EECs based on different criteria, dependent the received parameters and 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,


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 2:
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.
7.x.3
Solution evaluation

This clause provides an evaluation of the solution.

