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1. Introduction
This contributions provides a proposal for integration with OPC UA.
2. Reason for Change
2.1.
Background
In 5G-ACIA, WI051 provides the views about Integration of OPC UA with the 5G system. The following figure illustrates a high-level system architecture for OPC UA and 5G system integration.
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Figure 1-1: High level system architecture for OPC UA and 5GS integration

2.2.
Analysis

In Figure 1-1, OPC UA application integration with the 5G capability considers control aspects and management aspects. Currently SA5 provides the exposure of management capabilities via MnS services, SA2 provides the exposure of 5G network capabilities via SCEF/NEF and SA6 provides the exposure of value added 5G network capabilities via SEAL services and also currently in discussion is the services that FAE layer can provide to the FF application specific layer.

There are 2 consumption models shown in Figure 1-1:

a.
OPC UA application consuming 5G exposure services (modelled as OPC UA server) over "E" reference point. The "E" reference point provides OPC UA information model for 5GS. In this model, the 5G Exposure consumes the Capability Exposure Function 1 over "D" reference point. It can be assumed that "D" reference point corresponds to existing NBI exposed by 3GPP system towards AFs like MnS, N33, SEAL-S, FAE-S, etc. Also, the services provided over "D" reference point are translated to OPC UA service model and exposed over "E" reference point.

b.
OPC UA application consuming Capability Exposure Function 2 (modelled as OPC UA server) over "D'" reference point. It is expected that 3GPP system provides OPC UA Server(s) which models the services like MnS, N33, SEAL-S, etc as OPC UA services which can be consumed directly by OPC UA application without any intermediate gateway like in model "a".

2.3.
Approach to address the OPC UA integration with 5GS

Considering the consumption models "a" and "b" above, the following approaches can be considered for OPC UA integration with 5GS:

A.
To support consumption model "b", each exposure service can be asked to model the service exposure using OPC UA stage 3 specification. All services from SA5, SA2 and SA6 relevant for OPC UA can be made available in OPC UA format. SA5, SA2 and SA6 can address the stage 2 aspects while CT groups will address the stage 3 aspects.

B.
To support consumption model "a", SA6 can assign the role of FAE server to act as an OPC UA server (at stage 2 level) to provide converged 5G capabilities exposure to OPC UA applications. The FAE service can include MnS, SCEF/NEF, SEAL services, etc. Further CT groups can develop the OPC UA relevant stage 3 for FAE server.

C.
In SA6, the deployment of FAE server is supported at both Vertical Application Layer or at the PLMN network. If FAE server is specified to be developed as OPC UA server offering the services required for both consumption model "a" and consumption model "b", then FAE server can realize the requirements of both "E" and "D'" reference points and be able to provide flexible deployment options for OPC UA applications.

It is suggested to follow the approach "C" to address the OPC UA integration with 5GS.

3. Proposal

It is proposed to agree the following changes to 3GPP TS 23.545 v0.6.0.
* * * First Change * * * *

* * * First Change * * * *

4.1.2
Requirements

[AR-4.1.2-a] The FAE architecture shall support one or more FF applications.
[AR-4.1.2-b] The FAE capabilities shall be offered via APIs to the FF applications.

[AR-4.1.2-c] The FAE capabilities shall enable the FAE client to discover available FF services.
[AR-4.1.2-d] The FAE client shall be able to communicate to multiple FAE servers.

[AR-4.1.2-e] The 5G exposure capabilities shall be offered as OPC UA services to the OPC UA applications.
* * * Next Change * * * *

5.3.3
FF application specific server

The FF application specific server provides the server side functionalities corresponding to the FF applications (e.g. motion control, control-to-control communication, mobile robots, process automation – process monitoring, mobile control panels, remote access and maintenance). The FF application specific server utilizes the FAE server for the FF application layer support functions. If CAPIF is supported, the FF application specific server acts as CAPIF's API invoker as specified in 3GPP TS 23.222 [6].
The FF application specific server can be an OPC UA application which requires to consume 5G capabilities exposed by the FAE server.
NOTE:
The details of the FF application specific server is out of scope of the present document.

* * * Next Change * * * *

5.3.5
FAE server

The FAE server provides the server side FF application layer support functions and supports interactions with FF applications specific server(s). The FAE server acts as an OPC UA server providing 5G capabilities exposure to the OPC UA applications deployed as FF application specific server(s).
The FAE server also support interactions with other FAE server(s).
* * * Next Change * * * *

5.5.6
FAE-S

The interactions related to FF application layer support functions between FF application specific server and FAE server are supported by FAE-S reference point. If CAPIF is supported, this reference point is an instance of CAPIF-2/2e reference point as specified in 3GPP TS 23.222 [6]. The FAE-S reference point supports OPC UA service model as specified in Unified Architecture Core specifications [x].
* * * Next Change * * * *

5.6
Capability exposure for enabling FF applications
5.6.1
General

This clause provides the capability exposure models for enabling FF applications like TSN, non-TSN, OPC UA, etc.
5.6.2
Capability exposure for enabling OPC UA applications
Figure 5.6.2-1 illustrates the capability exposure for enabling OPC UA applications.
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Figure 5.6.2-1 Capability exposure for enabling OPC UA applications
The FAE server acts as an OPC UA server and provides unified 5G capabilities exposure at the northbound side towards the OPC UA applications (FF application specific server) over FAE-S. In order to support a unified 5G capabilities exposure, the FAE server interacts with 5G management services over MnS, SCEF/NEF over N33, PCF over N5 and SEAL services over SEAL-S on the southbound side.
* * * Next Change * * * *
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