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1. Introduction
This pCR proposes to update solution #33 to solve the backwards compatibility of EAS discovery request message in EAS instantiation.
2. Reason for Change
In Release 17, EAS discovery request may trigger EES to determine whether the EAS instantiation is needed. This is described in clause 8.12.1 of TS 23.558, as shown in following:
Upon receiving the EAS discovery request with EAS discovery filter from the EEC or the S-EES during the procedures for EAS discovery or ACR, the EES may fail to discover and select the EAS that matches the UE location and the requesting application characteristics specified in table 8.5.3.2-2 due to no EAS is available or instantiated. The EES may trigger the EAS management system to instantiate the EAS serving the AC in the EDN before returning the EAS information to the EEC or S-EES, based on the pre-configured dynamic EAS instantiation information about which EAS can be dynamically instantiated at the associated EDN.

In current solution #33, EAS discovery procedure is enhanced to discover the instantiated EAS and instantiable EAS, and does not trigger EAS instantiation. The new message of EAS selection is introduced to trigger EES to determine EAS instantiation. However, this is the different EES behavior for R17 when receiving EAS discovery request message. In other words, there exists backward compatible issues with R17.
This pCR proposes to update solution #33 to solve the compatible issue.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-98 v1.2.0.
* * * First Change * * * *

7.33
Solution #33: Support for EEC Discovery of EAS(es) before instantiation
7.33.1
Architecture enhancements

None.
7.33.2
Solution description

7.33.2.1
General

The following solution corresponds to key issue #9 on enhancements of dynamic EAS instantiation triggering. This solution helps ensure that the proper number of EAS instances are instantiated in the EDN and the solution addresses what information may be utilized by an EES to decide to trigger dynamic EAS instantiation.

In this solution, the EES is configured by the Management Service (MnS) with information on EAS(s) that can be dynamically instantiated in an EDN; this list provides the information elements needed for requesting EAS instantiation.

This solution updates the discovery procedure so that EEC can discover EAS(es) executable in an EDN, wether they are instantiated or not. The solution then introduces a new EAS selection procedure so that the EEC can indicate to the EES that it wants to access the services of an EAS that is not yet instantiated. The benefit of this procedure is that EAS instantiation happens after an EEC has selected an EAS, and only at the EES associated with the selected EAS.The solution dissociates EAS discovery, which can be performed with multiple EESes, or can have been performed in a distant past (e.g. relies on caching), from the EAS selection performed at the EEC by providing information elements to the EES about the selection and imminent use of an EAS.
7.33.2.2
Procedure
This procedure presents a high-level overview of Solution #33.
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Figure 7.33.2.2-1: High-level overview of solution #33
1.
On initial deployment, the Management Service (MnS) is requested to perform EES deployment and can additionally be requested to perform initial EAS deployment. Details on requesting EES and EAS instantiation is specified in 3GPP TS 28.538 [20].

To support the dynamic EAS instantiation functionality, the EES needs a list of EAS that it is allowed to dynamically instantiate and corresponding EAS information elements needed for requesting EAS instantiation.
NOTE 1:
How the dynamic EAS instantiation information is made available to the EES is implementation specific in Rel-17 and in the scope of SA5 for Rel-18.

2.
EES registers to the ECS following the procedures described in 3GPP TS 23.558 [2] clause 8.4.4. The EES profile may include EAS that the EES is allowed to instantiate.

3.
EEC performs the service provisioning following the procedures described in 3GPP TS 23.558 [2] clause 8.3.3.

4.
When the AC requests application server access, the EEC can perform EAS discovery with one or more EES, the EAS discovery request contains the indication that EAS instantiation is not required, or alternatively the EEC can use cached EAS information following the procedures described in 3GPP TS 23.558 [2] clause 8.5. Without this indication, EAS discovery request may trigger EES to request EAS instantiation. In this solution, the EAS discovery response may include information about EAS(s) that are not currently instantiated (e.g. EAS discovery response may be updated with Instantiable EAS List (O) information element or EAS Endpoint may be optional in EAS Profile to infer uninstantiated EAS). 
5.
The EEC performs EAS selection and can select an EAS that is not currently instantiated.
6.
If the EEC selects an EAS that is not currently instantiated, then the EEC informs the EES of the selected EAS by sending an EAS selection request to the EES. Otherwise, the procedure continues to step 10.

EAS selection request is a new message that contains the following information elements: Requestor identifier (M), UE identifier (O), Security credentials (M), Selected EAS ID (M).

Editor's note:
Whether a new EAS selection API is needed or existing API (e.g. such as EEC registration) can be re-used to indicate selected EAS is FFS.

7.
The EAS selection request triggers the EES to verify if the instantiation of the selected EAS is required; since the selected EAS is not instantiated, the EES requests the MnS to perform EAS instantiation for the selected EAS. Upon reception of the EAS instantiation request, MnS verifies EAS instantiation requirements and performs EAS instantiation as specified in 3GPP TS 28.538 [20].


Upon instantiation of the EAS by the MnS, the EES is informed by MnS of the result of EAS instantiation.

NOTE 2:
The instantiated EAS can be discovered by other EECs and used by other ACs.

8.
Step 7 happens only if EAS instantiation triggered in step 6 was successful. At start-up, newly instantiated EAS registers to the EES following procedures described in 3GPP TS 23.558 [2] clause 8.4.3.

9.
Using the EAS instantiation result received from the MnS in step 6 and the registration information provided at EAS registration in step 7; the EES sends the EAS selection response to the EEC to provide EAS connectivity information.

EAS selection response is a new message that contains the following information elements: Response Status (M), EAS Profile (O), Failure cause (O).
If the EAS instantiation result received from the MnS in step 8 indicates failure, the EES shall reject the EAS selection request and respond with an appropriate failure cause.
10.
The AC accesses the selected EAS.


If the EAS selection request failed, the EEC may retry the EAS selection request taking into account the received failure cause.
7.33.3
Solution evaluation
Overall evaluation of Solution #33:
a)
Enables the EES to inform the ECS at EES registration about available EASID(s), regardless of instantiated and instantiable EAS(es).

b)
Enables an EEC to discover uninstantiated EAS(s) by updating the EAS discovery response to allow the EES to additionally include EAS(s) that are not instantiated but can be instantiated by the EES. This allows to keep instantiated EAS to a minimum.

c)
Enables the EEC to inform the EES of the EAS selected by the EEC by sending an EAS selection request. This provides insights to the EES about imminent EAS usage and helps the EES in performing efficient EAS management.

d)
Enables the EES to evaluate if EAS instantiation is needed upon receving the EAS selection request. This allows the EES to evaluate if an EAS has become available, and otherwise trigger EAS instantiation only if needed.
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