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Abstract of the contribution: This contribution discusses three LADN scenarios based on the current PDU session service models (i.e. Non-roaming, Local-breakout and Home routed roaming). Based on discussion, it is proposed to conclude which scenarios to be supported in this release.
1.
Discussions
This contribution discusses the three LADN scenarios for the LADN cases based on the current PDU session service models (i.e. A. Non-roaming, B. Local-breakout, and C. Home Routed Roaming).

Model A. Non-roaming LADN by Serving Home PLMN
(Local Area and Anchor UPF served by Serving and Home PLMN)
In this model, the Home and Service PLMN operator provides the configuration of the local area and the anchor UPF/SMF for LADN. Since the UE is configured with LADN DNN, the UE knows whether the DNN is LADN DNN.
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Figure 1. Model A: Non-roaming LADN by Serving/Home PLMN
In this model, the followings are assumed for the UE, AMF and SMF for the solutions
· LADN DNN is configured at UE. The UE know whether the DNN is LADN DNN by configuration
· LADN service area is configured at AMF with that the LADN service area is served within Home/Serving PLMN. 
· AMF provides the LADN Information to the UE if the DNN with that LADN Information is in UE subscription during initial, mobility and periodic registration procedure.
· Anchor UPF and SMF for LADN is served by Home/Serving PLMN.
· LADN DNN is configured at SMF or SMF may get the subscribed DNN from the UDR. SMF know whether the requested DNN is LADN DNN by SMF configuration

· During PDU session establishment procedure, the UE sends the LADN DNN to the 5GC. The AMF selects the SMF based on the LADN DNN as well as other selection parameters. The SMF decides to accept or reject the PDU session based on the local configuration and UE subscription information and the UE location.
Editor’s note: It is FFS (i.e. not decided yet) how the SMF is informed whether the UE is inside or outside of the LADN service area so that the SMF accept or reject the PDU session establishment.
Model B. LADN served by V-PLMN
(Local Area and Anchor UPF and SMF served by Visited PLMN)
In this model, Visited PLMN provides the LADN service to its inbound roaming UEs. The Visited Serving PLMN operator provides the configuration of the local area and anchor UPF/SMF for LADN. 

In this scenario, it is reasonable to assume that the UE is not configured with the Visited PLMN’s LADN and the UE might learn the LADN DNN during registration procedure through the AMF in the visited PLMN.
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Figure 2. Model B: LADN served by V-PLMN
In this model, the followings are assumed for the UE, AMF and SMF for the solutions
· LADN DNN may not be configured at UE. The roaming UE knows whether DNN is LADN DNN when it gets the LADN Information provided by the AMF in Visited PLMN.

Editor’s note: It needs to agree that the roaming UE knows the LADN DNN if it is provided in the LADN information by AMF in V-PLMN.
· LADN Information is configured at AMF with that the LADN service area is served within Visited/Serving PLMN.
· AMF in Visited PLMN may provide the LADN Information to the roaming UE if the Visited PLMN operator decides to provide LADN Information to the roaming UE and based on roaming agreement during initial, mobility and periodic registration procedure.
Editor’s note: It is FFS whether the AMF in the Visited PLMN provides the LADN Information to the roaming UE based on which information.
· Anchor UPF and SMF for LADN is served by Visited Serving PLMN.
· LADN DNN is configured at SMF or SMF may decide to accept or reject the requested LADN DNN based on the local policy. SMF knows whether the requested DNN is LADN DNN by configuration.
· During PDU session establishment procedure, the UE sends the LADN DNN to the 5GC. The AMF selects the SMF based on the LADN DNN as well as other selection parameters. The SMF decides to accept or reject the PDU session based on the local policy and roaming agreement with Home PLMN and the UE location
Editor’s note: It is FFS (i.e. not decided yet) how the SMF is informed whether the UE is inside or outside of the LADN service area so that the SMF accept or reject the PDU session establishment.
Model C. Home Routed Roaming LADN

(Local Area configured by V-PLMN and Anchor UPF and SMF served by H-PLMN)

In this model, it is assumed that Home and Visited PLMN have a roaming agreement to support Home PLMN’s LADN service via the roaming agreement with V-PLMN. In order to provide a LADN service, the Serving PLMN operator provides the configuration of the local area and the Home PLMN operator provides the anchor UPF/SMF for a LADN service. 
Editor’s note: It is FFS whether this scenario has a real use case

The roaming UE is assumed to be configured with LADN DNN. The UE knows whether DNN is LADN by configuration.
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Figure 3. Model C: Home Routed Roaming LADN
In this model, the followings are assumed for the UE, AMF and SMF for the solutions
· LADN DNN is configured at UE. The UE knows whether the DNN is LADN DNN by configuration.
· LADN service area is configured at AMF with that the LADN service area contracted with the Home PLMN is served within Visited/Serving PLMN.
· AMF provides the LADN Information to the UE if the DNN with that LADN Information is in UE subscription of Home PLMN during initial, mobility and periodic registration procedure.
· During registration procedure, AMF provides the LADN Information to the UE if the DNN with that LADN Information is in UE subscription via UDM (i.e. whether the DNN for the LADN is included in the UE subscription of H-PLMN. Same as the Model A.)
· Anchor UPF and the H-SMF are served by Home PLMN and V-SMF and Intermediate UPF are served by Visited PLMN.
· LADN DNN is configured at H-SMF or H-SMF may get the subscribed DNN from the UDR. H-SMF know whether the requested DNN is LADN DNN by SMF configuration.

· During PDU session establishment procedure, the UE sends the LADN DNN to the 5GC. The AMF selects the V-SMF and H-SMF based on the LADN DNN as well as other selection parameters. The V-SMF terminates the PDU Session establishment and queries to the H-SMF so that H-SMF decides to accept or reject the PDU session based on the local configuration and UE subscription information and the UE location.
Editor’s note: It is FFS (i.e. not decided yet) how the SMF is informed whether the UE is inside or outside of the LADN service area so that the SMF accept or reject the PDU session establishment.
Editor’s note: It is FFS whether the AMF in the Visited PLMN provides the LADN Information to the roaming UE based on which information.

2
Proposal
Based on our analysis on the current design in TS 23.501 and agreement in S2-181659 (also captured in the Annex A of this document), we think that there are a few remaining technical issues to support Model A (i.e. Non-roaming LADN served by Serving/Home PLMN). It is proposed to support LADN for non-roaming scenario by Serving/Home PLMN in release 15.
Proposal 1. It is proposed to support LADN for non-roaming scenario by Serving/Home PLMN in release 15.
Based on the assumptions and potential solutions described in the discussion part for Model B (i.e. LADN served by V-PLMN), we think that there are important key technical issues to support the Model B. such as non-subscribed LADN discovery. And it is dependent on the subscription or non-subscription model but currently it lacks of such a model from operators at this phase. It is proposed to develop use scenarios and solutions for LADN served by V-PLMN in release 16.
Proposal 2. It is proposed to develop use scenarios and solutions for LADN served by V-PLMN in release 16.
Based on the assumptions and potential solutions described in the discussion part for Model C (i.e. Home Routed Roaming LADN). The model is similar to the “non-roaming” scenario since the roaming UE is served by Home PLMN, however, the business relationships between the Visited and Home PLMN is NOT likely supported. Since the V-PLMN just provides the LADN service area configuration, even for the case, the Visited PLMN does NOT provide its anchor UPF (i.e. Data Network service). In contrary, the Home PLMN has to serve the LADN that can not by configured or controlled by its own. We assumed that this scenario requires more example use cases and requirements. In addition, there are more technical issues to be solved how the H-SMF is informed whether the UE presence in LADN service area.

Proposal 3. It is proposed to develop use scenarios and solutions for Home Routed Roaming LADN in release 16.
3
Summary of proposals

Proposal 1. It is proposed to support LADN for non-roaming scenario by Serving/Home PLMN in release 15.
Proposal 2. It is proposed to develop use scenarios and solutions for LADN served by V-PLMN in release 16.
Proposal 3. It is proposed to develop use scenarios and solutions for Home Routed Roaming LADN in release 16.
Annex A. Conclusions on LADN questions in SA2 #125
As discussed and agreed for LADN questions during the last SA2 #125 meeting, it is captured for the questions and conclusions in [S2-181358, “Questions for show of hands for LADN”] as follows:

Question 1. AMF assisting NAS SM message rejection

Conclusion: No agreement

Question 2. How does UE know whether a DNN is LADN DNN?

Conclusion: UE knows whether a DNN is LADN DNN per configuration.
Question 3. Whether and how AMF knows whether a UE requested DNN is LADN DNN

Conclusion: AMF doesn’t need to know whether a UE requested DNN is an LADN DNN; AMF doesn’t need to know any LADN DNN that is not in its service area

Question 4. How does SMF know whether a DNN is LADN DNN?
Conclusion: for any DNN (i.e. a specific FQDN) it is either used for an LADN or not; a DNN for an LADN always includes a PLMN ID.

An additional question was raised by the a few members for the question 4 is as follows:

Is a subscription required per LADN DNN to use an LADN? Or any other way of restricting who is allowed to use a specific LADN. 
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