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1. Introduction
The contribution proposes to resolve the ENs and also add solution evaluation for Solution#31 – Discover common EAS. 
2. Reason for Change
The following ENs proposed to be resolved as below: 
1. “Editor's note:
Handling of race conditions e.g. EAS discovery before announcement in Step 8, is FFS.”
Timestamp is proposed to be used for handling the race condition due to EAS discovery happening before common EAS announcement is made to EES-n. Basically, after the common EAS announcement is received, EES-n stores it along with the timestamp and other information. If EES-n receives announcement after it has determined common EAS, then the timestamp is used to compare and determine which one occurred first and accordingly select the common EAS from the two and notify the other EEC about the new common EAS selection.
Step 8 includes timestamp and below Step 12 the note clarifies exact description of handling race conditions.

2. “Editor's note:
Using list of ACIDs for EAS discovery is FFS”

As per TS 23.558, EAS profile includes ACID(s) that identifies the AC(s) that can be served by the EAS. So, when the request is for finding a common EAS with multi-AC session, it is necessary for EEC to indicate for which ACIDs the common EAS has to be discovered.
Description for List of ACID(s) IE in Table 8.2.2-1: AC Profile (enhanced) clarifies the same.

3. “Editor's note:
Further investigation is required if this solution is feasible.”
The solution has been clarified for all the company concerns and accepted in SA6#49-e. There have been no furrher question on the feasibility and hence it is proposed to be removed wothout action.
To address the KPI requirements (where applicable), the contribution proposes to use ACR for re-selection of an EAS.

Also, the contribution proposes solution evaluation.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v1.0.1.
* * * First Change * * * *

7.31
Solution #31: Discover common EAS
7.31.1
Architecture enhancements

None.
7.31.2
Solution description

7.31.2.1
General

The following solution addresses open issues of key issue #17, Discovery of a common EAS.

As specified in TS 23.558 (Rel-17), the EEC of one user may select EAS which is different from the EAS selected by another user although both users are part of the same communication session. If different EASs are selected for the users of the same communication session, then different EASs need to synchronize with each other in order to maintain the communication session.
For certain use cases involving real-time communication in a multi-user session, both between AC and EAS and between different ACs via the EAS, it may be necessary or beneficial to use services from a single common EAS to meet the strict latency requirements and to avoid the need for inter-EAS synchronization.

Dependent on the use case, the EEL may apply different additional criteria to determine this 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.
7.31.2.2
Procedure

The following procedure demonstrates the Discovery of a common EAS. 

The procedure supports selection of a common EAS:

-
for the same ACID on UEs of different Users (aware or unaware of each other), within the same EDN

-
for group of ACIDs on UEs of same User within the same EDN

-
per group within the same EDN and for the same ACID(s)

-
for new UEs requesting to join after a common EAS is already selected.

-
handling race conditions e.g. EAS discovery before common EAS announcement is made to EES.
Pre-conditions:

1.
AC Profile is enhanced with Grouping required information that tells whether the AC requires a multi-user session or multi-AC session etc.
2.
EAS registers to EES according to clause 8.4.3 EAS Registration in TS 23.558.
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1.
EEC-1 received a trigger to initiate EAS discovery.
2.
EEC-1 performs the EAS discovery, as described in TS 23.558 V17.3.0, where an enhanced AC profile including Grouping required information is included in the request towards EES-1. Grouping required can be for a multi-user session or multi-AC session or a combination of both. Group ID IE (which indicates the ID for grouping of Users of same AC or grouping of ACs.) is present only when the expectation is to enable multiple groups while the UEs are connected to EDN for the same EASID.
3.
EES-1 considers Grouping required information as one of the discovery filters to decide the list of EASes to return in the response to EEC-1's EAS discovery request. The EES-1 checks if there is already a selected EAS corresponding to the received Grouping required information from EEC-1. If it exists then the EES-1 returns the selected EAS. Otherwise, the EES-1 determines the list of EAS as specified in TS 23.558 (Rel-17).
4.
When multiple EASs are discovered for a specific AC, the EEC-1 may select one or more EASs to enable AC communication with one of the selected EASs i.e. the EEC-1 (or AC and EEC-1) selects the initial EAS from the discovered EAS candidates, considering the Grouping required information.
5.
EEC-1 sends a Selected EAS announcement request with AC ID, EASID, EAS endpoint, and UE ID to the selected EES-1 (which is determined based on the selected EAS). The request shall include Group ID IE if this information is present in Step-2. The mapping of selected common EAS with grouping required information and Group ID (if present) is stored at EES-1.

6.
EEC-1 is then responded to by the selected EES-1 with the success/failure of the request.

7.
EES-1 determines which other EESes to be informed about the selected EAS e.g. serving the same AC within the EDN as per the procedure in clause 8.8.3.3 of TS 23.558 for the EES-1 to retrieve the EES-n information from the ECS.
7.1 Selected EES-1 contacts ECS along with EASID information of the Selected EAS to determine which other EES(s) serve the same EASID.

7.2 ECS provides endpoint information of other EES(s) as described in table 8.3.3.3.3-2, corresponding to the requested EASID information.

8.
Selected EES-1 then declares common EAS selection to all the determined EESes (EES-n) along with the Grouping required information and Group ID (if present). The request also includes EAS profile and the timestamp of the selection.
9.
EES-n stores the received common EAS information along with the Grouping required information and Group ID (if present) and sends back an acknowledgement to EES-1.

10.
Similar to step-2, EEC-2 performs the EAS discovery, as described in TS 23.558 V17.3.0, where an enhanced AC profile including Grouping required information and optionally Group ID is included in the request towards EES-n. 


11.
EES-n checks if there is already a selected EAS corresponding to the received Grouping required information from EEC-2. 

12.
If a common EAS is available, EES-n then informs the selected EAS to the EEC-2. When Group ID is present in Step-10, EES-n checks if common EAS is selected corresponding to the Group ID and inform the selected common EAS to the EEC-2.  Otherwise, Step 3 to Step 9 are performed to select and announce a common EAS.
If EEC-2 has already discovered and announced selected EAS to EES-n, before EES-1 has announced the selected common EAS to EES-n, then the EES-n selects one of the common EAS announced by EES-1 or EEC-2, based on the timestamp included in Step-8.  Further, EEC-1 is notified of the common EAS announced by EES-n or EEC-2 is notified of the common EAS announced by EES-n, based on the timestamp. Also, if AC is already connected to EAS and EEC receives notification later on with new common EAS, then EEC triggers ACR procedure in order to move to new common EAS.

 The EDN configuration information received from ECS may then be used by EEC-1 and EEC-2 for establishing a connection to the common EAS.
Enhancements to 3GPP TS 23.558 Table 8.2.2-1 AC Profile

Table 8.2.2-1: AC Profile (enhanced)
	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.

	Grouping required
	O
	Indicates Grouping is required for the application.

	> multi-user session (NOTE 1)
	O
	Indicates application requires multi-user session

	> multi-AC session (NOTE 1)
	O
	Indicates multiple Acs would be part of the session

	>> List of ACIDs (NOTE 2)
	O
	Indicates one or more ACIDs served by the same EAS, to be part of the session

	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.

	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

	NOTE 1:
Either one of these or both are present depending on the application scenario.

NOTE 2:
Atleast one ACID is mandatory when multi-AC session IE is present.



7.31.3
Solution evaluation


The proposed solution addresses Key Issue #17.  The proposes EAS discovery method enhanced with information required for discovering a common EAS when the same ACID on UEs of different Users (aware or unaware of each other) are within the same EDN, group of ACIDs on UEs of same User are within the same EDN, per group within the same EDN for the same ACID(s), new UEs joining late. 
Any additional race conditions need to be addressed during normative phase
This solution does not introduce impact on Rel-17 architecture.
* * * Next Change * * * *

<Proposed change in revision marks>

* * * Next Change * * * *
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