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Abstract of the contribution: This contribution proposes updates to the architecture in 23.758
1	Discussion
In the current architecture for 23.758, it is only mentioning 3GPP network. The Edge Enabling Architecture cannot be completely agnostic to which 3GPP network and what edge computing enablers of the 3GPP network that are used.
The deployment models in clause 9 are not exhaustive, thus adding a new clause stating that they are examples.
Also, clause 9 uses concepts like dedicated and non-dedicated DNs which had not been defined under definitions. That has been added in the definition clause.
In clause 9.1 and 9.2 clarification that a single DNN is used and that UPF may change as the UE moves. And that with partial Edge Computing coverage there still may be a connection to an Edge Application via the central connection, but KPIs may not be fulfilled due to non-optimal routing. In clause 9.1 added in the figure to show that the Edge Data Networks connect to some larger network such as the Internet. (which is the main difference between option 1 and option 2)
Added in clause 9.4 related to overlapping IP addresses in different DNs associated with different DNNs and slices. Also security concerns where different DNs connects to the same Edge data network.
A 5th option is added using UL-CL in new clause 9.5.
Edge Enabler Server may need to reside outside the Edge Hosting Enviroment as shown in deployment option 1-3 & 5. The definition has been updated. 
Correcting annex A. Clause 5.13 only lists a number of enablers, it does not specify the enablers. That is done in other clauses.
2	Proposal
***************** START CHANGES *****************
[bookmark: _Toc19047845][bookmark: _Toc19037332]3	Definitions, symbols and abbreviations
[bookmark: _Toc19047846][bookmark: _Toc19037333][bookmark: _Toc19036335][bookmark: _Toc19034145][bookmark: _Toc19026744][bookmark: _Toc14352719]3.1	Definitions
[bookmark: OLE_LINK5][bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK1]For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Application Client: Application software resident in the UE performing the client function.
Application Server: Application software resident in the cloud performing the server function.
Dedicated Data Network: A Data Network (DN) access point that is exclusive for certain services (e.g. the DNN is exclusive to edge computing services), as opposite to a non-dedicated Date Network.
NOTE:	The non-dedicated Data Network is common for any services including edge computing services.
Edge Application Server: An Application Server resident in the Edge Hosting Environment.
Edge-aware Application: An Edge Application Server or Application Client which is aware of Edge Data Network, and can leverage the Edge Computing capabilities. 
Edge Computing: A concept, as described in 3GPP TS 23.501 [2], that enables operator and 3rd party services to be hosted close to the UE's access point of attachment, to achieve an efficient service delivery through the reduced end-to-end latency and load on the transport network.
Edge Computing Service Provider: A mobile network operator or a trusted 3rd party service provider offering Edge Computing service.
Edge Data Network: Local Data Network(s) that supports distributed deployment of Edge Hosting Environments.
Edge Enabler Client: A functional entity resident in the UE providing services for the Application Clients.
Edge Enabler Server: A functional entity resident in the Edge Hosting Environment providing services for the Edge Application Servers and Edge Enabler Clients
Edge Hosting Environment: An environment providing support required for Edge Application Server's execution.
Local Data Network: A data network access point geographically close to a UE's point of attachment.
For the purposes of the present document, the following terms and definitions given in 3GPP TR 23.501 [2] apply:
Local Area Data Network
Uplink Classifier
[bookmark: _Toc14352764]
****************** NEXT CHANGES ******************
6.2.x	3GPP network
3GPP network is assumed to be 5GS of Rel-17 or earlier. EPS, 3G or 2G are not considered. 
NOTE:	If edge computing is wanted for EPS, 3G or 2G it is up to the operator and vendor to apply necessary integration of these networks to the edge data network architecture.
The 3GPP network may apply different Edge data network enablers, see annex A. These enablers may be used on a per PDU session. Clause 9 shows examples of edge data network deployment options using these enablers.
****************** NEXT CHANGES ******************
[bookmark: _Toc19026913][bookmark: _Toc19034324][bookmark: _Toc19036514][bookmark: _Toc19037512][bookmark: _Toc19048025]9.	Deployment scenarios
9.0	General
This Clause 9 lists a few examples of deployment scenarios.
[bookmark: _Toc14352817][bookmark: _Toc19026914][bookmark: _Toc19034325][bookmark: _Toc19036515][bookmark: _Toc19037513][bookmark: _Toc19048026]9.1 Option 1. Use of non-dedicated DN
There is no dedicated DN for support of edge computing. A DN common to other services (e.g. internet access) is used to connect to the Edge Applications. Thus, the UE establishes a PDU session to that DN identified by a DNN and slice. At PDU session establishment, If the UE moves, a new UPF may be assigned using SSC mode 2 or 3. 
[bookmark: _Hlk22896602]In the Option 1A, Edge Data Networks covers all the PLMN area, while in Option 1B, Edge Data Network covers some portions of PLMN area. In 1B, a UE may still access an Edge Application from an uncovered location but the KPIs may not be fulfilled. That is assuming Edge ASs addresses are public. That connectivity may be possible using local breakout if UPF3 supports a Local DNAI for the DNN (DNN1 in figure 9.1-1).  




Figure 9.1-1. Option 1. Use of non-dedicated DN 
[bookmark: _Toc14352818][bookmark: _Toc19026915][bookmark: _Toc19034326][bookmark: _Toc19036516][bookmark: _Toc19037514][bookmark: _Toc19048027]9.2 Option 2. Use of Dedicated DN
The UE uses a dedicated DN for support of edge computing. Thus, the UE establishes a PDU session to that DN identified by a DNN and slice. At PDU session establishment, a session is established using a UPF that is connected to the closest Edge Data Network. If the UE moves, a new UPF may be assigned using SSC mode 2 or 3. In the Option 2A, the dedicated DN for edge computing covers all the PLMN area, while in the Option 2B, the dedicated DN for edge computing only covers some portion of the PLMN area. The dedicated DN is a collection of Edge Data Networks (Local DNs). 




Figure 9.2-1. Option 2. Use of dedicated DN with Local DN(s)
[bookmark: _Toc14352819][bookmark: _Toc19026916][bookmark: _Toc19034327][bookmark: _Toc19036517][bookmark: _Toc19037515][bookmark: _Toc19048028]9.3 Option 3. Use of LADN
The UE uses a dedicated DN for edge computing in one Edge Data Network Service Area. The UE uses multiple dedicated DN when it moves across the service area. Dedicated DN(s) for edge computing is LADN DNN(s). The Edge Data network can be identified by the LADN DNN. The LADN service area is the service area that the Edge Computing is supported.
In the Option 3A, all the PLMN area is covered by multiple Edge Data Networks where the Edge Data Network is reachable to the UE within a service area. In Option 3B, some portion of PLMN area is covered by the LADN DNNs. 
Editor's Note: In this deployment option, when the UE moves across different DNNs, the service continuity may not be guaranteed for non-edge aware UEs
Editor's Note: This deployment option requires a UE to map at the same time an application to different LADN DNNs depending on different locations, and to switch the application between PDU sessions corresponding to different DNNs in order to guarantee the service continuity across different LADNs.


Figure 9.3-1. Option 3. Use of LADN(s)
[bookmark: _Toc14352820][bookmark: _Toc19026917][bookmark: _Toc19034328][bookmark: _Toc19036518][bookmark: _Toc19037516][bookmark: _Toc19048029]9.4 Option 4. Edge Data Network with multiple Local DNs
There is no dedicated DNN for support of edge computing. The same DNN is used for a UE to establish the PDN connectionPDU session for the application deployed in cloud and the Edge application instance of the same application deployed in the Edge Data Network. The UE can connect to the Edge Enabler server in the same Edge Data Network through multiple DNNs. 
In this deployment model, multiple Local DNs can be deployed in an Edge Data Network, and a DN may have local DNs in each of the Edge Data Network (e.g., DNN1) or in some of the Edge Data Network (e.g., DNN3). One logical Edge Enabler Server is responsible for Edge Applications deployed in different DNs and different Local DNs. In this deployment scenario, the Edge Data Network is identified by DNAI, and local DN is identified by DNN and DNAI. 
Editor’s Note:	It is not clear how to support overlapping IP addresses, i.e. DNN1 and DNN2 may have overlapping IP addresses. Furthermore, there may be some security issues connecting different DNs to an Edge Data Network.


Figure 9.4-1: Option 4. Edge Data Network withUse of multiple Local DNs
9.4 Option 5, Use of Uplink Classifier
There is no dedicated DNN for support of edge computing. The UE establishes a PDU session to a DN identified by a DNN and slice. The PDU session can be used for the Edge application deployed in the Edge Data Network or in a more central DN.
In this option an UL-CL is linked in to provide access to a local data network. The UL-CL and local PSA can be inserted at the time a connection to a DN is done, or dynamically at a certain event. Normally the UE would discover an application via the more central Edge enabler server, which resolves the local AS address e.g. with the help of the local EES.

		 e
Figure 9.5-1. Option 5. Use of Uplink Classifier
****************** NEXT CHANGES ******************
[bookmark: _Toc502935163][bookmark: _Toc521435109][bookmark: _Toc14352828][bookmark: _Toc19026926][bookmark: _Toc19034337][bookmark: _Toc19036527][bookmark: _Toc19037525][bookmark: _Toc19048038]A.1.1	Description
Support of Edge Computing in the 5G system is specifiedThere are a number of enablers for edge computing listed in clause 5.13 in 3GPP TS 23.501 [2]. The 5G Core Network selects a UPF close to the UE and performs the traffic steering via the UPF to the Local Data Network via an N6 interface. 
The following enablers are an excerpt from clause 5.13 in 3GPP TS 23.501 [2] provided to support edge computing:
-	The 5G Core Network selects a UPF close to the UE and performs the traffic steering via the UPF to the Local Data Network via an N6 interface;
-	User plane (re)selection: the 5G Core Network (re)selects UPF to route the user traffic to the local Data Network as described in 3GPP TS 23.501 [2], clause 6.3.3;
-	Local Routing and Traffic Steering via the use of uplink classifiers and multi-homed PDU sessions as described in 3GPP TS 23.501 [2] clause 5.6.4;
-	Session and service continuity to enable UE and application mobility, including support of user plane relocation for Session and Service Continuity mode 2 and mode 3 (clause 5.6.9 of 3GPP TS 23.501 [2]) and uplink classifier relocation (clause 4.3.5.7 of 3GPP TS 23.502 [7]);
-	An Application Function may influence UPF (re)selection and traffic routing via PCF or NEF;
-	Network capability exposure, including QoS network exposure (clause 7.2.8 of 3GPP TS 23.501 [2]);
-	QoS, including QoS notification control (clause 5.7.2.4 of 3GPP TS 23.501 [2]), and Charging; and 
-	Support of Local Area Data Network.
****************** END CHANGES ******************
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