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1.
Introduction

SA6 are working in an application layer architecture, procedures and information flows necessary for enabling Edge applications over 3GPP networks. In the context of that work, SA6 are informing CT1 that the EDGE-1 and EDGE-4 reference points/interfaces shall be exposed as APIs (see the incoming liaison statement (LS) in C1-207064/S6-202009 [1]), and at the same time SA6 would like to know CT1's opinion on this approach which requires analysis and decision in CT1.

This paper analyses the EDGE-1 and EDGE-4 reference points considering protocols and work already developed by CT1 and identifies that another approach is possible at least for EDGE-4 and more appropriate to operators’ networks and deployments. Furthermore, this paper proposes to reply the SA6 LS by providing CT1 expertise on the issue.
2.
Discussion

CT1 are the protocol experts and an informed decision is needed before replying the SA6 LS in C1-207064/S6-202009 [1]. It is important to note that CT1 have been providing means for configuration of parameters from very long time and those means are well proven and used in the UE and the network nodes.

2.1
EDGE-4

As described by the (SA6) stage 2 on architecture for enabling Edge applications (see 3GPP TS 23.558 [2]), the EDGE-4 interface is located between the edge configuration server (ECS) and the edge enabler client (EEC) and used for configuration. Quote of clause 6.4.5 of 3GPP TS 23.558 [2]:
a)
provisioning of Edge configuration information to the Edge Enabler Client.
3GPP already defines means for configuration of parameters by use of the NAS (see 3GPP TS 24.501 [3]) and allow control by network operators. Those configuration parameters can be of very different nature. This well proven method of providing configuration parameters is scalable and extension is provided in new releases without the need of creating new protocols achieving the very same functionality. When new 3GPP features need to configure parameters, the NAS protocol is used and necessary specifications updated to provide the necessary configuration data and procedures. Two recent examples in Rel-16 are V2X-based configuration and time-sensitive networking (TSN)-based configuration.

Observation 1:
For V2X-based configuration, the interface between the UE and the PCF uses the NAS.

Observation 2:
For TSN-based configuration, the interface between the UE and the TSN AF uses the NAS.

Observation 3:
SA6 divert from the decision made by 3GPP CT1 till now when the NAS is an option for configuration of parameters.

Quote of clause 8.3.2.4.3 of [2] states:
Figure 8.3.2.4.3-1 illustrates the service provisioning notification procedure between the Edge Enabler Client and the Edge Configuration Server.

Pre-conditions:

1.
The Edge Enabler Client has subscribed with the Edge Configuration Server for the provisioning information as specified in clause 8.3.2.4.2.
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Figure 8.3.2.4.3-1: Service provisioning notification

1.
An event occurs at the Edge Configuration Server that satisfies trigger conditions for updating service provisioning of a subscribed Edge Enabler Client. If UE's location information is not available, the ECS may obtain the UE location by utilizing the capabilities of the 3GPP core network as specified in clause 8.9.2. The Edge Configuration Server determines the Edge Enabler Servers based on UE's location information, which match the Application Client profile(s) (if provided in step 1). The Edge Configuration Server also determines other information that needs to be provisioned, e.g. identification of the Edge Data Network, Topological service area information (for LADN), Edge Enabler Server endpoints.

2.
The Edge Configuration Server sends a provisioning notification to the Edge Enabler Client with the list of EDN configuration information determined in step 1. 

If the EDN configuration information in the service provisioning notification includes an LADN DNN as an identifier for the EDN, the Edge Enabler Client considers the LADN as the Edge Data Network. Therefore, the service area of Edge Data Network is the LADN Service Area, which can be discovered using the UE Registration Procedure.
Based on the above quotation from the stage 2 specification [2], the configuration of parameters is done from the server (ECS) towards the client in the UE (EEC) so the ECS sends a service provisioning notification after an event occurs at the ECS that satisfies trigger conditions for updating service provisioning of a subscribed EEC.
If API is used rather than the NAS for this configuration procedure (i.e., HTTP is used), the ECS may actually not reach the EEC always. Note that this problem is in fact possible since the EEC usually uses private IP address and acts as an HTTP server.

Additionally, there is another problem because of using API(s) rather than the NAS. If the EEC (UE) acts as an HTTP server, it should be always listening, which will increase the power consumption of the UE. This is detrimental to user performance and it should be avoided.

Observation 4:
The use of API(s) for providing configuration parameters (service provisioning notification) not only does it divert from the method used by other features (the NAS) but also it comes with undesirable issues as the server (ECS) may not be able to reached the EECs always. Moreover, the clients (EEC/UE) increases their power consumption when acting as HTTP servers.
Considering the information above, the use of the NAS protocol for EDGE-4 is possible and that does not result in the problems identified because of the use of API(s).
Proposal 1:
3GPP CT1 can make use of the NAS as an appropriate mean of supporting the EDGE-4 reference point.
2.2
EDGE-1

Stage 2 on architecture for enabling Edge applications (see 3GPP TS 23.558 [2]) describes that the EDGE-1 interface is located between the edge enabler server (ESS) and the edge enabler client (EEC) and used for the purpose of registration, de-registration, discovery of edge application servers and also provisioning of configuration information. Quote of clause 6.4.2 of 3GPP TS 23.558 [2]:

a)
registration and de-registration of the Edge Enabler Client to the Edge Enabler Server;

b)
retrieval and provisioning of Edge Application Server configuration information; and

c)
discovery of Edge Application Servers available in the Edge Data Network

Observation 5:
As per EDGE-4, 3GPP already defines means for configuration of parameters by use of the NAS protocol and it is used for very different features such as V2X and TSN.
The NAS already provides means for server discovery embedded in their protocols (5GSM). Hence, updates as for other features are therefore possible.
Considering the information above, the use of the NAS protocol for EDGE-1 is possible for all or part of the functionality defined but this would depend on where the ESS will be located in the network. Note that the use of API(s) can also achieve the functionality defined.

Proposal 2:
3GPP CT1 could make use of API(s) or the NAS for supporting the EDGE-1 reference point.
2.3
Unification of APIs

SA6 bring a new aspect for CT1 to consider; the unification of APIs, quote from the LS [1]:

Also note that some APIs (e.g. EAS discovery) may be modelled as unified service which serves multiple consumers (e.g. EEC and EAS).

It is not clear what unification of services based on API(s) would mean for CT1 and other working groups (CT3). SA6 provide an example based on the EAS discovery to be consumed by, at least, two very different consumers; the EEC and the EAS which impact the reference points under CT1 responsibility. There are risks if CT1 (or CT3) start unifying the definition of APIs so that they are exposed to multiple consumers. This could also end up in problems in responsibility, work split and coordination which it could delay the availability of 3GPP work on Edge applications to the market. These potential problems are a consequence of the decision of exposing all reference points as API(s). If, at least, EDGE-4 is not based on APIs but the NAS the above mentioned problems disappear for that reference point/interface.

In any case, CT1 should not consider doing any work in unifying APIs till the stage 2 work on Edge applications is stable and impacts are well analysed by all working groups impacted.

Proposal 3:
CT1 should wait for stable stage 2 work and analysis from all impacted working groups before considering unifying any potential API.
3
Conclusions

CT1 need to provide a reply on the EDGE-1 and EDGE-4 reference points/interfaces because of the LS in C1-207064/S6-202009 [1].

CT1 have been providing means for configuration of parameters from very long time by using the NAS and those means are well proven and used in the UE and the network nodes.
This paper shows that for the EDGE-4 reference point the use of API(s) is not the best approach but the NAS is already used for configuration provisioning for many different features (e.g., V2X, TSN). Unfortunately, the use of API(s) comes with drawbacks for EDGE-4 as described by this paper (the ECS may actually not reach the EEC always, and the EEC, when acting as an HTTP server, consumes unnecessary power).
As for EDGE-1, both the use of API(s) or the NAS could provide the necessary functionality. Note that stage 2 work on architecture for enabling Edge applications is not stable yet so it is proposed to wait for the completion of the stage 2 requirements before making a decision on the protocol chosen.
Additionally, CT1 should wait for stabilization of stage 2 work on Edge applications and analysis from all impacted groups before considering unifying any potential API. Unification of APIs comes with risks and potential problems.
The authors of this paper propose to use the NAS for the EDGE-4 reference point. Regarding the EDGE-1 reference point, the use of either API(s) or NAS could fulfil the functionality currently defined by stage 2 in SA6 (see 3GPP TS 23.558 [2]). A proposal for the reply to the SA6 LS is available in C1-207123.
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