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Background 
GSMA OPG thanks 3GPP SA6 for the LS on edge node sharing considering the mapping of GSMA OP and 3GPP EDGEAPP architecture. 

The OP is a conceptual model specifying the behaviour of edge computing systems that share resources among their subscribers. An OP is described in terms of roles, such as Service Resource Management, Federation Management, and Capabilities Exposure, but specific functional entities are not mandated. An OP manages Cloud and Network Resources, on which applications can be deployed for subscribers and which can be shared with partner OPs.  

The focus of the OP model is sharing resources between edge computing systems owned by different Operators who do not share a trust domain, and providing an edge computing model to applications without excessive complexity.

Figure 1 shows this architecture, depicting two partner OPs in a federation. Each OP manages Cloud Resources, which can host application services labelled “EAS” in the figure. The EAS boxes can be assumed to model multiple EASs in each case. The EASs are shown in Edge Nodes, which can be thought of as server clusters. An OP attempts to allocate server resources in an Edge Node that is appropriate in location to its user.
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Figure 1: Federation architecture for two partner OPs
In Figure 1, each OP manages the edge nodes and the resources/services deployed in the edge nodes. Operator B’s Edge Node is assumed to be in the South Region, Operator A’s Edge Node in the North Region, and the subscriber (the User Client/Application Client, or UC/AC), who is a customer of Operator B, is located in the North Region.

Additionally, Operator A shares its edge node with Operator B in the North Region so that Operator B’s users can consume applications and services from Cloud Resources that are close by. Sharing an Edge Node means that Operator A deploys applications on cloud resources in its Edge Node as requested by Operator B and provides an application endpoint to Operator B. In this process, Operator A does not relinquish control or management of its Edge Node to Operator B.

In the course of sharing, location information is provisioned on Operator A in terms of Availability Zones as per clause 3.3.2 in GSMA PRD OPG.02 in order to allow Operator A to select appropriate cloud resources.
1. The labels on the arrows in the above figure depict the steps of this process. It makes requests of Operator B, and receives responses from Operator A, via the EWBI.

2. UC of Operator B discovers the application endpoint information by interacting with OP B supporting the North Region.

3. AC connects to the EAS deployed in shared edge node to consume application services in the North Region. 

Response to 3GPP SA6 questions
· Q1: Would GSMA OPG confirm the SA6 understanding that when the UE is located in the North Region, it is served by operator B’s PLMN when consuming an application on Partner A's edge node deployed in the North region?

GSMA OPG: 

Correct. 

For the sake of clarity, North Region is served by Operator B´s PLMN with physical radio access while another partner (Operator A) with whom Operator B is executing edge resource sharing i.e., OP-A is offering the edge resources (See Q2). Figure 2 below illustrates the scenario in the North Region scenario specified by SA6.
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Figure 2: Edge Node Sharing (Figure 3 from GSMA PRD OPG.02)
· Q2: Would GSMA OPG please provide the definition of and explain the relationship between edge node, edge sites and edge resources?
GSMA OPG:

There are no clear definitions in the GSMA PRD OPG.02 between these concepts, and the GSMA OPG will take the action point to bring the corresponding CRs in the future PRD versions, including Figure 19 in the existing GSMA PRD OPG.02. Though the following can be considered for clarification:
Edge site: A physical location where an edge node is deployed.
Edge Node: A resource in a physical data centre. The term Edge Node used in context with the Edge Node Sharing refers to the compute resources offered by the Partner OP to the Leading OP. The Leading OP may use such resources to serve its own end users in scenarios such as not having the edge clouds footprint in locations where the end users requesting access to edge services but a Partner OP is offering edge cloud resources in those locations.

Edge resources: Sum of compute, network, and storage capabilities made available for load deployment and processing in edge nodes. 

· Q3: When UE further moves into the South Region, SA6 assumes that if the application is also deployed on Operator B’s edge node in the South Region, the UE can be served by the local application in Operator B’s edge node in the South Region. Would GSMA OPG please confirm the SA6 assumption?

GSMA OPG:

Correct. Operator B, through the edge discovery process, will assign to the UC the services provided by the edge node closest to the end user. This could be an Operator B edge node in South Region or a partner X edge node in South Region.

In the edge node sharing case, it is possible that in South Region, where Operator B has edge deployments, it may have edge node sharing agreements with multiple Partners (e.g. Partner X) who also have edge deployments.
· Q4: When UE is served by Operator B’s mobile network in North region and its User Client (UC) is trying to discover edge application, is the UC aware of the Partner OP?

GSMA OPG:

No. In the current GSMA PRD OPG.02 version A UC served by operator B sees the shared edge node as a  node or service offered by Operator B even though the shared node and service is located in Operator A’s edge infrastructure.
Further, is there a requirement that the User Client be provided information (other than Application Endpoint exposure towards UC(s) via the UNI) about OP A by OP B? And if so, for what purpose?

GSMA OPG:

Not in edge sharing scenario.

· Q5: Figure 3 shows that the UNI request is towards OP B, however, can a UNI request for availing OP services be sent directly towards OP A of Partner A in edge node sharing case?

GSMA OPG:

No, for edge sharing case the UNI request always goes to the OP B. 
· Q6: Is GSMA considering an EES deployed in OP A (as depicted in figure 19 of GSMA OP.02) as also part of a shared edge node offered by Partner A (to Operator B) in clause 3.3.5 edge node sharing case?

GSMA OPG:

No, GSMA OPG has not yet considered EES in the context of edge node sharing. Figure 19 shows a possible mapping between OP and EDGEAPP, and edge node sharing is not considered in this case. GSMA OPG needs to study edge node sharing and its relationship with EDGEAPP. 
· Q7: Regarding the GSMA OPG figure 3, please clarify in which region OP B is deployed. If OP B is deployed in the North region, which entities (EES, ECS or both) does GSMA OPG think should be deployed in OP B? If OP B is deployed in the South region, which entities (EES, ECS or both) does GSMA OPG think should be deployed in OP B?

GSMA OPG:

OP B is serving the end users of Operators B regardless of the region where they are.
The GSMA OPG and OPAG need to study the support of EES and ECS for edge node sharing.
· Q8: It is SA6 understanding that the Application Client in the UE consumes application services on the network and that the UC does not consume application services on the network. Is this understanding aligned with GSMA understanding? If not, would GSMA please clarify in which use cases the UC would consume application services?

GSMA OPG: 

Yes, the Application Client in the UE consumes application services on the network and the UC does not consume application services on the network. 
· Q9: Clarification is required on the following service consumption for edge node sharing scenarios:

· Is it possible that OP B will set certain limitation to allow only application clients serviced by its own UC(s) to consume the application deployed in its partner OP A?

GSMA OPG: 
Yes, this is possible. Only application clients serviced by UC(s) authorised by OP B can consume the application deployed on the shared edge node of Partner OP A. 
· Can the application deployed by OP B in the partner OP A be consumed by application clients serviced by UCs from OP A? 

GSMA OPG: 
No, is not allowed by edge node sharing scenario. 
· Can application clients serviced by UCs of OP B consume only application deployed by OP B in OP A? 

GSMA OPG: 
Yes, this is the case in an edge node sharing scenario. 
· Can application clients serviced by UCs of OP B consume application services from OP A?

GSMA OPG: 

No, not in the edge node sharing scenario.  Application client serviced by UCs of OP B consumes application service from the edge resources provided by Operator A from the moment that these services have been deployed and are managed by OP B.
In SA6 context, Edge Computing Service Provider (which can be mapped to Operator Platform provider) can be a PLMN operator or a 3rd party (e.g. Hyper-scaler).

· Q10: Taking into account GSMA OPG.02, Annex C.2, does GSMA have any position on whether it is possible that the OP is a 3rd party in figure 3 in clause 3.3.5 of GSMA OPG.02 for the Edge Node Sharing case?

GSMA OPG:

Yes, OP A can be any actor supporting the standards like a MNO or a hyperscaler.
In Release 17, the SA6 perspective is that EDGE-9 maps to E/WBI, and SA6 is also studying in Release 18 a new EDGE-10 interface between ECSs which may fulfil OP requirement. To understand the realization of this mapping, the following questions require GSMA OPG feedback:

· Q11: Is the publishing of application information part of the application onboarding management service or is it a subsequent triggered event upon instantiation of the application?
GSMA OPG:

This is part of the onboarding management service. Further onboarding management is already defined at API level as shared from GSMA OPAG.
· Q12: Are all the information specified in clause 3.5.4.3.3 part of Application onboarding management service? If not, what operations are related to the information not associated with the application onboarding management service?

GSMA OPG:

This is part of the onboarding management service. Further onboarding management is already defined at API level as shared from GSMA OPAG.
Questions for 3GPP SA6 
The edge sharing procedure defined in OPG OPAG is shown in the Figure 3 below:

 Only one registration is performed between the UE-A and OP–A. The UE-A is then redirected towards the content hosted by OP - B with who edge sharing is performed.  GSMA OPG would like to receive 3GPP SA6 feedback if the current procedure is acceptable.
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Figure 3: Sharing edge resources between federated OP partners (Figure 20 from GSMA PRD OPG.04 East/West Bound Interface API)

Actions to 3GPP SA6
GSMA OPG kindly requests 3GPP SA6 to take the above into account and provide guidelines on the UNI procedure for edge sharing scenario.
NEXT MEETINGS: 

OPG calls – every week

