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1. Introduction
This pCR proposes to resolve EN in solution #40 about the Editor’s Note on feasibility for ECS to maintain instantiation status.
2. Reason for Change
The following Editor’s Note is about the maintaining EAS instantiaon status in EES profile or ECS.
Editor's note: It is FFS about the feasibility for ECS to maintain instantiation status per EAS ID. 
Response #1: EAS instantiation status is not frequently changed information. This is due to the EAS instantiation status is maintained on a per-server basis, not per UE.
Response #2: EAS instantiation status (e.g. instantiated, instantiatiable, disabled) can be respresented as two bits of binary number. Therefore, maintaining this information is easy and not a burden for ECS.
Response#3: ECS has the EDGE-4 reference point with EEC, and has the EDGE-6 reference point with EES. ECS maintains and processes the AC/EEC information based on per AC/EEC level, and ECS matains and processs the EES information based on per EES level. Compared to the cost (e.g. computing cost or storing cost) in EDGE-4, maintaining EAS instantiation status in ECS over EDGE-6 is very low, and is not a burden for ECS. 
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Figure 1: The cost comparation between EDGE-6 and EDGE-4
Response#4: This solution is an optional feature implemented to address the wast of EDN resources. If other companies or the actual implementation can prove that this solution has a heavy burden for ECS, it is happy not to be adopted. 
3. Conclusions

The Editor’s Note in solution #40 can be removed without the additional text change.
4. Proposal

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

7.40
Solution #40: EAS instantiation status provisioned by ECS
7.40.1
Architecture enhancements

None.
7.40.2
Solution description

7.40.2.1
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 EES profile provided to the ECS in the EES registration request and provided to the EEC in the service provisioning response. The EES profile provides the EASID(s) available at the EES and for each EASID an EAS instantiation status indicating whether the EES has the EAS(es) instantiated or instantiable, but not yet instantiated. This information can be used by the EEC when choosing the EES(es) for performing EAS discovery.

The solution then relies on existing Rel-17 EAS discovery request sent to the selected EES to trigger EAS instantiation if needed. The benefit of this solution is that the EEC can learn the EAS instantiation status at service provisioning time which may influence the EES selection. Rel-17 EAS instantiation methodology is unchanged.

7.40.2.2
Procedure
This procedure presents a high-level overview of Solution #40.
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Figure 7.40.2.2-1: High-level overview of solution #40
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.
The EES registers to the ECS following the procedures described in 3GPP TS 23.558 [2] clause 8.4.4. The EES profile included in the EES registration request may include the EAS instantiation status of each EASIDs, indicating whether each EASID available at the EES is instantiated or instantiable, but not yet instantiated.
3.
The 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, if the EES profile(s) include EAS instantiation status, the EEC can select one or more EES(s) for EAS discovery considering the EAS instantiation status. The EAS discovery procedure is unchanged from 3GPP TS 23.558 [2] clause 8.5. To mitigate the waste of EDN resources, the EEC can select one EES for EAS discovery considering the EAS instantiation status.
NOTE 2:
The EEC can select one EES from the EES list, if the EAS instantiation status corresponding to the EASID requested by AC/EEC is instantiable (but not yet instantiated)
5.
The EAS discovery request triggers the EES to verify if the instantiation of the EAS indicated in the request is required per 3GPP TS 23.558 [2] clause 8.12.1.

6.  If the EES determines that EAS instantiation is needed, the EES may request 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 3:
The instantiated EAS can be discovered by other EECs and used by other ACs.
7.  Step 7 happens only if EAS instantiation triggered in step 6 was successful. At start-up, the newly instantiated EAS registers to the EES following procedures described in 3GPP TS 23.558 [2] clause 8.4.3.
8.
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 discovery response to the EEC to provide EAS connectivity information.

If the EAS instantiation result received from the MnS in step 6 indicates failure, the EES shall reject the EAS discovery request and respond with an appropriate failure cause.

9.
If the EAS discovery succeeded, the EEC performs EAS selection and informs the AC of the selected EAS; otherwise, the EEC may retry the EAS discovery taking into account the received failure cause.

10.
The AC accesses the selected EAS.
7.40.3
Solution evaluation
Solution evaluation of Solution #40:
a)
Enables the EES to inform the ECS at EES registration about available EASID(s), including the instantiated and instantiable EAS(es). During service provisioning, this allows the EEC to retrieve the EAS instantiation status at EES(es).

b)
Enables an EEC to use the EAS instantiation status when selecting EES(es) prior to performing EAS discovery, this allows to keep instantiated EAS to a minimum.

c)
Enables the EES to evaluate if EAS instantiation is needed upon receiving the EAS discovery 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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