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1
Discussion

Void.

a) level of knowledge in AMF 

 23.501 has “When the UE performs a successful registration procedure, the AMF may provide to the UE, based on local configuration information (e.g. via OAM), UE subscription information, or policies provided by PCF, the LADN Information for the LADNs available to the UE in that RA in the (Re)registration response message”

b) support for non 3GPP access

Access to a LADN is only allowed when the UE  s camping in the LADN serving area defined as a set of TA (s); to enforce this rule when the UE is over NON 3GPP access, it would be needed to map ULI information over NON 3GPP access ( IP@ and UDP port used to reach the N3IWF); it may prove to be difficult to enforce this mapping ; thus it is proposed that in this release access to a LADN  PDU session is only supported over 3GPP access
b) Paging while LADN support not consistent over a RA

When a RA (Registration Area) contains TA(s) part of the LADN service area and TA(s) not part of the LADN service area it may happen that for an UE in CM-IDLE DL data arrive while the UE is actually camping in a TA not part of the LADN service area. Different options:

1
the AMF pages all over the RA. The UE issues a SR as the UE does not for which PDU Session it gets paged ;  the PDU session UP activation is rejected by SMF. This 

2.
the AMF pages only in the subset of the RA corresponding to the LADN service area. The UE thus does not answer which means that the AMF will repeat the paging … that will finally fail.
Each of the solution has its merit.

2
Proposal

It is proposed to modify 23.501 as follows… 

* * * * Next Change * * * *
5.6.5
Support for local area data networks
5G System shall provide support for the UEs to be made aware of the availability of a local area Data Network (LADN)based on the UE location.


NOTE:
in this release access to a LADN PDU session is only supported over 3GPP access
When the UE performs a successful registration procedure, the AMF notifies the UE of the Availability information in the Registration Accept message, which indicates the specific LADNs that are available to the UE in the registration area, based on the local configuration information (e.g. via OAM), the operator's policy, and the UE subscription information.

LADN Availability Information provided to the UE by the AMF consists of LADN DNN and LADN service area information. The LADN service area information may be provided for a set of Tracking Areas. The AMF does not create Registration Area based on the availability of LADNs.

Editor's note:
additional levels of granularity are FFS.
When the UE performs a successful registration procedure, the AMF may provide to the UE, based on local configuration information (e.g. via OAM), UE subscription information, or policies provided by PCF, the LADN Information for the LADNs available to the UE in that RA in the (Re)registration response message.

Editor's note:
other scenarios in which the UE is not configured with any LADNs and discovers the supported LADNs are FFS.
Based on the LADN Availability information in the UE, the UE may request a PDU session establishment for an available LADN when the UE is located in the area of availability of the LADN. The UE should not request a PDU session for a LADN when the UE is located outside the area of availability of the LADN, and the SMF shall reject any such requests. The UE shall not trigger Service Request for the establishment of user plane for an LADN when the UE is located out of LADN service area, and the network shall reject such request.
When the SMF detects that the UE has moved out of the service area of an availability of the LADN based on information received from the AMF, the SMF may, based on network policies, either:

-
Disconnect the PDU session, or

-
release the user plane resources for the PDU session and maintain the PDU session. The network may at any time, based on network policies, disconnect the PDU session. The SMF may also notify the UPF to discard downlink data for the PDU sessions and/or not send out Data Notification message to the SMF.

Upon leaving the area of availability of the LADN, the UE shall consider the user plane for the LADN PDU session released, unless the UE receives an explicit PDU session release request from the network.

The network shall reject requests from the UE to establish user plane resources for a PDU session corresponding to an LADN when the UE is outside the area of availability of the LADN. This includes rejecting a service request in which the UE indicates only the PDU session corresponding to the LADN.
The SMF shall not trigger user plane re-establishment for a PDU session corresponding to an LADN if the SMF is aware that the UE is outside the area of availability of the LADN.
When the SMF detects that the UE has returned to the area of availability of an LADN based on information received from the AMF, if the SMF or UPF has pending DL data the SMF performs a Network Triggered Service Request to establish the User Plane(s) for the PDU sessions, otherwise the SMF will inform the UPF to resume sending DL data notifications to the SMF in case of DL data.

LADN support by 5GC is based on following architectural principles

· SMF receive over N10 subscription information on the LADN DNN that are allowed for an UE.

· The PCF configures on the AMF(s) PRA(s) (Presence Reporting Areas) corresponding to LADN service areas
· The PCF configures the UE (via the AMF) and the SMF (via N7) with LADN service area information per LADN DNN. The LADN service area information provided to the SMF refers to a list of TA but also to a corresponding PRA configured by the PCF on the AMF(s). The LADN service area information is not provided to the SMF on a per UE basis but on a per DNN basis;
· When a PDU session is established or at Service request the AMF provides the SMF with ULI (including TA information) on where the PDU session has been established or activated. The SMF uses this information to accept or reject the UE request.
· When the UE has an established LADN PDU session, the SMF subscribes onto the AMF for the event related with the UE moving out of the PRA corresponding to the LADN service area
· When the UE moves back to a LADN service area, it is up to the UE to determine whether the corresponding PDU session should be activated (or re-established)
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