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1. Introduction
This contribution provides solution for FFAPP in edge deployment.
2. Reason for Change
The existing solution #5 and #6 put FF enabler (client & server) as EAS in the context of EDGEAPP architecture. It is still unclear how the FF specific application (client & server) can utilize the EDGEAPP service.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.745.
* * * First Change * * * *

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 22.261: "Service requirements for the 5G system; Stage 1".

[3]
3GPP TS 22.104: "Service requirements for cyber-physical control applications in vertical domains; Stage 1".
[4]
IEEE 802.1Qbv-2015: "Standard for Local and Metropolitan Area Networks-Media Access Control (MAC) Bridges and Virtual Bridged Local Area Networks Amendment: Enhancements for Scheduled Traffic".
[5]
IEEE 802.1AS-2011: "IEEE Standard for Local and Metropolitan Area Networks - Timing and Synchronization for Time-Sensitive Applications in Bridged Local Area Networks".
[6]
IEEE 802.1Q-2018: "IEEE Standard for Local and Metropolitan Area Networks—Bridges and Bridged Networks".
[7]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2". 

[8]
3GPP TS 23.434: "Service Enabler Architecture Layer for Verticals (SEAL); Functional architecture and information flows;"
[9]
oneM2M TS-0001: "Functional Architecture".

[10]
3GPP TS 23.558: "Architecture for enabling Edge Applications (EA)".

[11]
3GPP TS 29.522: "5G System; Network Exposure Function Northbound APIs; Stage 3".

[12]
3GPP TS 23.502: "Procedures for the 5G System (5GS); Stage 2".

[13]
3GPP TR 23.700-20: "Study on enhanced support of Industrial Internet of Things (IIoT) in the 5G System (5GS)".

[14]
3GPP TS 29.549: "Service Enabler Architecture Layer (SEAL); Application Programming Interface (API) specification; Stage 3".

[15]
3GPP TS 23.503 : "Policy and charging control framework for the 5G System (5GS); Stage 2".

[16]
3GPP TS 23.222: "Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs".
[17]
3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".

[18]
3GPP TS 28.533: "Management and orchestration; Architecture framework".

[19]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services".

[20]
OPC 10000-1: "OPC Unified Architecture Specification Part 1: Overview and Concepts".

[21]
OPC 10000-6: "OPC Unified Architecture - Part 6: Mappings".

[22]
OPC 10000-14: "OPC Unified Architecture - Part 14: PubSub ".

[23]
DIN SPEC 91345:2016-04: "Referenzarchitekturmodell Industrie 4.0 (RAMI4.0)".

[24]
3GPP TS 22.263: "Service requirements for video, imaging and audio for professional applications (VIAPA); Stage 1".

[25]
IEEE Std 802.1Qcc-2018: "Standard for Local and metropolitan area networks - Bridges and Bridged Networks - Amendment: Stream Reservation Protocol (SRP) Enhancements and Performance Improvements".
[26]
3GPP TS 29.122: "T8 reference point for Northbound APIs".

[27]
IETF RFC 7252: "The Constrained Application Protocol (CoAP)".
[28]
IETF RFC 8323: "CoAP (Constrained Application Protocol) over TCP, TLS, and WebSockets".
[29]
IETF RFC 7959: "Block-Wise Transfers in the Constrained Application Protocol (CoAP)".
[30]
IETF RFC 7641: "Observing Resources in the Constrained Application Protocol (CoAP)".
[31]
IETF RFC 6690: "Constrained RESTful Environments (CoRE) Link Format".
[32]
IETF RFC 8613: "Object Security for Constrained RESTful Environments (OSCORE)".

[33]
IETF draft-ietf-ace-oauth-authz-35: "Authentication and Authorization for Constrained Environments (ACE) using the OAuth 2.0 Framework (ACE-OAuth)".
[34]
3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".

[35]
3GPP TS 23.003: "Numbering, addressing and identification".
[36]
3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[rfc6749]
IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[TS33434]
3GPP TS 33.434: "Service Enabler Architecture Layer (SEAL); Security aspects for Verticals".
* * * Next Change * * * *

7.X
Solution #XX (merging Sol#5, #6): Edge computing for FFAPP

7.X.1
Solution description

This solution corresponds to the key issue #9 - communication service on the Edge deployments. 
The EDGEAPP architecture is specified in 3GPP TS 23.558 [10]. The EDGE-5 reference point details are not specified in Rel-17.
Figure 7.x.1-1 illustrates the edge deployment example for the FFAPP. For simplicity, the reference points between enabler server and 5GS are omitted, and the reference points for inter-enabler server communication in the same enabler layer are also omitted. At UE side, FF Application Specific client(s) and FAE client interact with the Edge Enabler Client (EEC) via EDGE-5 reference point. In an Edge Data Network (EDN), the Edge Application Server (EAS), e.g. FF Application Specific Server and FF Application Enabler server, interacts with the Edge Enabler Server (EES) via EDGE-3 reference point, for instance, to register its profile into the EES. The EEC interacts with the Edge Configuration Server (ECS) via EDGE-4 reference point, for instance, to discover candidate EES(s). The EEC interacts with the EES via EDGE-1 reference point, for instance, to discover candidate EAS(s) (e.g. FF Application Specific Server and FF Application Enabler Server) and provide the discovered EAS(s) to the Application Client (e.g. FF Application Specific client and FF Application Enabler client).
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Figure 7.x.1-1: FFAPP in EDGE deployment

In an EDN, there could be several EES(s) provided by the same or different ECSP. The FFAS sever(s) and FAE server shall be able to discover and register into an appropriate EES. If CAPIF is used, this can be done by utilizing the AEF serving area and/or the AEF location as described in 3GPP TS 23.222 [16]; otherwise, local configuration of the EES endpoint may be used. 
In sol#4, the FFAS server needs to register into the FAE server and FAE client needs to register into the FAE server during onboarding process. Similarly, the FFAS server shall be able to discover and register into an appropriate FAE server. Ideally, the FFAS server, the FAE server and the EES are all located in the same area to achieve low latency communication between servers in an edge deployment. But from UE point of view, under the edge deployment, if EAS discovery service provided by EDGE enabler is used but the selection of the FFAS server and FAE server are handled separately, it is possible that the selected FFAS server is not onboarded on the selected FAE server so that certain function cannot work, e.g. The FF application specific server cannot discover FF device application management related IEs stored in the FAE client, or the FAE client cannot send device application management operation result to the FF application specific server.
In order to enable the selection of a FFAS server and its onboarding FAE server, in an edge deployment, the FFAS server and the FAE server need to exchange its application server information during onboarding. After both sides stored the associated application server information, the FAE server and FFAS server register in the EES via EDGE-3 reference point. And consequently, the EEC, based on the interaction with FAE client over EDGE-5 reference point, can discover a list of candidate FAE server(s) including its associated FFAS server(s) and a list of candidate FFAS server(s) including its associated FAE server(s). 
For SEAL, there is no such association between the VAL server and the SEAL servers due to loosely administrative procedure specified in 3GPP. For SEAL Identity Management (IM) function, before the SEAL IM client is granted with any token from the SEAL IM server, the SEAL IM client needs to register in the SEAL IM server as described in 3GPP TS 33.434 [TS33434]. If there is any interaction between the VAL server and SEAL IM server for token validation purpose which is out the scope of 3GPP (and also IETF RFC 6749 [rfc6749]), the EAS discovery needs to take into consideration for the association between the VAL server (e.g. FAE server) and the SEAL IM server.
In the UE, there are several ways to achieve the selection of associated EAS servers, below list describes two alternatives for information purpose since both FAE-C and EDGE-5 are not detailed within Rel-17 timeline:

a.
The FFAS client discovers the FFAS server(s) and the FAE client discovers the FAE server(s) separately via EDGE-5 reference point. The final selection of the FFAS server and the FAE server relies on the coordination between the FFAS client and FAE client via FAE-C reference point.

b.
The FFAS client can also delegate the discovery of FFAE server to the FAE client via FAE-C reference point, and then the FAE client triggers the discovery (possibly with the request to discover FAE server together) and further selects the FFAE server matching the selected FAE server from the discovered result.
According to 3GPP TS 23.558 [10], the EEC may narrow down the number of discovered application server(s) when providing the discovery result to the application client. If such function in the EEC is used (e.g. being delegated by the application client), the EEC shall not narrow down the number of discovered application servers solely based on a single application which has associated EAS information.

Table 7.x.1-1 shows the impact in the EAS profile which includes a list of associated EAS information (in bold and italic). In the profile of FFAE server, the onboarded FAE server is provided as parent EAS. In the profile of FAE server, one or more onboarded FFAS servers are provided as child EAS.
Table 7.x.1-1: Edge Application Server Profile

	Information element
	Status
	Description

	EAS ID 
	M
	The identifier of the EAS

	EAS Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EAS. This information maybe discovered by EEC and exposed to Application Clients so that application clients can establish contact with the EAS.

	…
	…
	…

	A list of associated EAS information
	O
	A list of associated EAS(s) including EAS application ID, its endpoint information and the relationship (parent, child or sibling).


Note that the other EDGE-3 exposure services are not re-exposed by the FAE server or SEAL servers to the FFAS server, for instance, the FFAS server directly consumes location or QoS API provided by the EES.
7.X.2
Solution evaluation
This solution addresses KI#9 for "How to support FFAPP communications over Edge deployments" and provides a deployment option for the FF application in the EDGE application architecture.

In such deployment, if there is a relationship between the FFAS server and FAE server with respect to the onboarding process, the associated EAS information needs to be provided during EAS registration procedure and the UE needs to select the suitable application servers with joint consideration in the associated application server.
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