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Abstract of the contribution: This paper discusses the problem of the current LADN operation and propose a paging optimization for LADN.
1
Discussion
SA2 agreed with the concept of Local Area Data Network (LADN) in SA2 #119 and agreed on the LADN basic operations during the SA2#120/SA2#121 meeting.
As the example configuration of LADN Service Area is shown in the Fig 1., the LADN service area is agnostic to the Registration Area. 
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Fig. 1. Example Configuration of LADN Service Area
Based on the operation described in the TS23.501, the network has to page the UE for the whole registration area. The network rejects the UE’s Service Request for the LADN after the UE receives the paging request. With this operation, the UE has to wake up and go to transit to the idle mode again. This procedure requires the unnecessary power consumption of the UE. The network also uses the unnecessary paging resources for this procedure although the network does not have to page the UE for whole registration area.
So, it is proposed that while the UE is located out of LADN service area, when the downlink packets comes toward the UE, the network may optimize paging for example, only for the intersection of the LADN Service Area and the Registration Area.not for whole registration area. Since the UE is reachable within the registration area, the AMF only pages the intersection of the LADN Service Area and the Registration Area. 
2
Proposals
It is proposed to adopt the following in TS 23.501. 
* * * * (First Change) * * * *
5.6.5
Support for advertising the availability of a local area data network

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.
Editor’s Note: the applicability of location-based restrictions of LADN to non-3GPP access is FFS
When the UE performs a successful registration procedure, the AMF notifies the UE of the LADN 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 a Registration Area based on the availability of LADNs.
Editor's Note: additional levels of granularity are FFS.
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 downlink packet comes toward the UE, the network may optimize paging using different paging strategies. For example, the network may page only in the last known cell-id, or page only in the intersection of the LADN service area and the registration area or page in the whole registration area.

When the SMF detects that the UE has moved out of the service area of an 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.
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