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1. Introduction
This pCR provides a solution to publish and discover service API information between ECSs leveraging CAPIF. The solution enables an ECS to discover the service API of other ECS(s). The more general case in which ECS(s) are deployed by different ECSPs in different CAPIF provider trust domains is used.
This solution complements the existing Solution #4 for ECS discovery to support edge services across ECSPs by detailing step2 of clause 7.4.2.2.
The following figure illustrates the functional model supporting 3rd party API providers (TS23.22 clause 6.2.1). To enable discovery via centralized CAPIF core functions, an ECS in the more general case of a third party provider is deployed with CAPIF-3e, CAPIF-4e, CAPIF-5e, reference points to the CAPIF core function. ECS 2, which is the subject of discovery in clause 7.4.2, is shown.
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The following figure illustrates the functional model supporting CAPIF interconnection (TS23.22 clause 6.2.2, multiple CAPIF domains option).  ECS 2, which is the subject of discovery in clause 7.4.2, is shown in red.
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The solution assumes business relationships exist between the 3rd party and the CAPIF provider, or the two CAPIF providers.
2. Reason for Change
Address Key Issue #6 on edge services support across ECSPs 
3. Proposal

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

7.X
Solution #X: ECS Publishing, Discovery and Authorization using CAPIF
7.X.1
Architecture enhancements

None.
7.X.2
Solution description

7.X.2.1
General

This solution addresses key issue #6 on edge services support across ECSPs in clause 4.6.

This solution enables an ECS to publish its service API such that it can be discovered by other ECS(s) in the system. For example, if there are no suitable EESs registered to an ECS that meet the requirements of a requesting EEC or EES, then the ECS may discover other ECSs and determine whether they have suitable EES(s) registered to them.

This solution exploits CAPIF as specified in 3GPP TS 23.222 [16] to support publication/discovery of ECS service API information with the following architectural assumptions within the CAPIF architecture:

· The ECS to be discovered acts as an API provider of its APIs, i.e. API exposing function, API publishing function, API management function

· The discovering ECS acts as an API Invoker in the CAPIF deployment including other ECSs 

Based on the architectural assumption above, the essential operations regarding ECS Service APIs complying with CAPIF are as follows:

-
An ECS (acting as an API provider) may publish its ECS service APIs to a CCF via CAPIF-4. Depending on CAPIF deployment, the publish operation is replicated over CAPIF-6

-
An ECS (acting as an API invoker) may discover service APIs of other ECSs from a CCF via CAPIF-1. 

-
An ECS (acting as an API invoker) may subscribe to be notified of dynamic information or availability of service APIs of other ECSs from a CCF via CAPIF-1.
Editor’s Note: This solution may require enhancing the scope of CAPIF from API discovery to service discovery. Whether CAPIF discovery is to be enhanced, and other impacts to EDGEAPP or CAPIF are FFS.
After receiving information related to other ECSs, the ECS acting as API Invoker may use it to support edge services across ECSPs. 
7.X.2.2
Publishing and discovery of  ECS as 3rd party API provider

In this procedure, ECS2 registers and publishes its ECS service API information to CCF A as 3rd party API provider.  ECS1 discovers the service API information of ECS2 from CCF A. ECS1 then subscribes to receive notifications from the CCF of any updates to the service API information of ECS2.  

Pre-conditions:

1. EEC1 is deployed by ECSP1. EEC2 is deployed by ECSP2.

2. ECSP1 and ECSP2 have service level agreements to share edge service information in CAPIF deployment A. Each ECSP configures its ECS with information that can be shared across ECSPs via CAPIF.
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Figure 7.X.2.2-1: Publishing and discovery of ECS as 3rd party API provider

1. ECS2 sends an API provider domain registration or registration update request to CCF A via CAPIF-5. The request includes a list of API provider domain functions and security information. The request also includes function-specific information and shareable information. 
Editor’s Note: It is FFS whether shareable  ECS information may include additional ECS configuration information e.g. EDN configuration.
2. ECS2 sends a Service API publish request to CCF A via CAPIF-4. The request includes Service API Description resource, which in turn provides ECS information (e.g., ECS service API type, Serving Area Information), and the pre-configured sharable information (i.e. other CCF(s) the service APIs may be published to) (see 3GPP TS 23.222 clause 8.3)
3. CCF A stores ECS2 service API information. 

4. CCF A returns Service API publish response to ECS2 via CAPIF-4.

5. ECS1 detects a trigger condition to discover other ECS(s). For example, there are no suitable EESs registered to ECS1 that meet the requirements of a requesting EEC or EES. 

6. ECS1 sends a request to CCF A via CAPIF-1 to discover service API(s) of other available ECS(s). The request includes query information (e.g., service API type, Serving Area Information) (see 3GPP TS 23.222 clause 8.7).

7. CCF A retrieves stored ECS2 service API Description information

8. CCF A returns service API discovery response to ECS1 via CAPIF-1. 

9. ECS1 subscribes to CCF A via CAPIF-1 to receive notifications if/when any updates are made to the service API information of ECS2. The request includes criteria information (e.g., Serving Area Information).

10. CCF A stores subscription information for ECS1.

11. CCF A provides notifications based on the subscription criteria

7.X.2.3
Publishing and discovery of ECSs across distributed CAPIF core functions

In this procedure, ECS2 publishes its service API information to CCF B.  ECS1 is an API Invoker in CCF A domain The two CCFs communicate via CAPIF-6 reference point. The solution applies also for when the reference point between CCFs is CAPIF-6e. ECS1 uses the publishing and discovery functionality of CCF A to obtain information about ECS2.   

Pre-conditions:

1. EEC1 is deployed by ECSP1. EEC2 is deployed by ECSP2.

2. ECSP1 and ECSP2 have service level agreements to share edge service information in CAPIF deployment A. Each ECSP configures its ECS with information that can be shared across ECSPs via CAPIF.
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Figure 7.X.2.3-1: Publishing and discovery of ECSs across distributed CAPIF core functions

1. ESC2 sends an API provider domain registration or registration update request to CCF B via CAPIF-5. The request includes a list of API provider domain functions and security information. The request also includes function-specific information and shareable information. 
Editor’s Note: It is FFS whether shareable  ECS information may include additional ECS configuration information e.g. EDN configuration.
2. ESC2 sends a Service API publish request to CCF B via CAPIF-4. The request includes API Description resource, which in turn provides ECS information (e.g., ECS service API type, Serving Area Information), and the pre-configured sharable information (i.e. other CCF(s) the service APIs may be published to) (see 3GPP TS 23.222 clause 8.3). CCF B forwards the publish request to CCF A via CAPIF-6 (see 3GPP TS 23.222 clause 8.25).
3. CCF B stores ECS2 service API information based on the CAPIF-4 interaction. CCF A  stores ECS2 service API information based on the CAPIF-6 interaction.

4. CCF B  returns Service API publish response to ECS 2 via CAPIF-4 (see 3GPP TS 23.222 clause 8.3). CCF A returns Service API publish response to CCF B via CAPIF-6 interaction (see 3GPP TS 23.222 clause 8.25).

5. ECS1 detects a trigger condition to discover other ECS(s). For example, there are no suitable EESs registered to ECS1 that meet the requirements of a requesting EEC or EES. 

6. ECS1 sends a request to CCF A via CAPIF-1 to discover service API(s) of other available ECS(s). The request includes query information (e.g., service API type, Serving Area Information) (see 3GPP TS 23.222 clause 8.7).
7. CCF A retrieves stored ECS2 service API Description information

8. CCF A returns service API discovery response to ECS1 via CAPIF-1. 

9. ECS1 subscribes to CCF A via CAPIF-1 to receive notifications if/when any updates are made to the service API information of ECS2. The request includes criteria information (e.g., Serving Area Information).
10. CCF A stores subscription information for ECS1.

11. CCF A provides notifications based on the subscription criteria.

7.X.3
Solution evaluation

This solution addresses KI#6 and complements solution #5 (step 2) defined in clause 7.5, as an alternative to OAM pre-configuration. The solution enables an ECS to discover other ECS(s) using CAPIF. The publishing and discovery of ECSs is enabled for ECSs from other ECSPs deployed as 3rd part API providers or across distributed CAPIF core functions.
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