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Abstract of the contribution: This paper discusses the remaining issue on LADN and proposes to finalize LADN description of TS23.501
1
Summary
This paper discusses and proposes to clean up the remaining editor’s notes on LADN.
Editor's note:
How the LADN service area is provided to the AMF is FFS.
The LADN service area is configured in the AMF (e.g. by OAM configuration). How the OAM configure the LADN service area is out of scope of this specification. OAM procedure may be provided by SA WG5. 
Editor's note:
additional levels of granularity are FFS.
The current specification clarifies the LADN service area is TA level. Since there is no proposal of cell level granularity for the LADN service area. The further enhancement to support cell level granularity is left for future release.
Editor's note:
other scenarios in which the UE is not configured with any LADNs and discovers the supported LADNs are FFS.
There is no proposal on how to use the LADN discovery so far. It is worth discussing the scenarios, but since there is no proposal, it is proposed to delete this editor’s note and leave it for future release.
Editor's note:
It is FFS how to tell the UE that UP activation has been rejected due to LADN service area restriction
The procedures for UE initiate service request will cover how to inform the UE of rejecting PDU session activation for LADN service. It may include a cause denoting that “UE is out of LADN service area”.

In addition, this paper also proposes clarification on PDU session handling for the following scenarios:

1) When the UE moves out of LADN service area during Xn/N2 handover
2) When the UE moves out of the RA containing LADN SA into the RA not containing LADN SA and vice versa
3) When the UE transited into the CM-IDLE state after deactivating the LADN PDU session within the registration area containing LADN service area.
2
Proposals

It is proposed to adopt the following in TS 23.501. 
* * * * (New Text) * * * *
5.6.5
Support for local area data network

The access to a DN via a PDU session for a LADN (Local Area Data Network) is only available in a specific LADN service area. A LADN service area is a set of Tracking Areas. 5GC shall provide support for the UEs to be made aware of the availability of a LADN based on the UE location.

For LADNs, the AMF provides to the UE the information about the LADN availability, and the SMF tracks whether the UE is located in the LADN service area (i.e. the area of availability of the LADN).

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 in AMF (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 provided to the UE during the registration procedure includes a set of Tracking Areas that belong to the current Registration Area of the UE (i.e. the intersection of the LADN service area and the current Registration Area). The AMF does not create Registration Area based on the availability of LADNs.
NOTE 1:
It is thus possible that the LADN service area information sent by the AMF to the UE contains only a sub-set of the full LADN service area as the LADN service area can contain TA(s) outside of the registration area of the UE

  NOTE 2:  LADN service area has TA level granularity in this release of the specification.

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.


  NOTE 3: For the scenario in which the UE is not configured with any LADNs and discovers the supported LADN is out of scope in this release of the specification.
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 LADN service area. The UE should not request a PDU session for a LADN when the UE is located outside the LADN service area, 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 SMF shall reject the establishment of user plane for the LADN PDU session.
The SMF subscribes to "UE location notification" as described in clause 5.6.11. Based on the UE location information received from AMF, the SMF may decide:

-
whether the Network triggered Service request should be triggered for a deactivated LADN PDU session.

-
to release the PDU session, or

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

This decision may be influenced by local policies.

After the UE is paged and the UE triggers a service request procedure as described in clause 4.2.3.4 in TS 23.502 [3], if the SMF determines that the UE is out of the service area of the LADN based on the latest UE location received from the AMF, the SMF rejects the establishment of user plane for the LADN PDU session.

NOTE 2:
In this case, the Service request of UE can still be successful regardless whether the establishment of user plane of the LADN PDU session is rejected or not.


During the Xn/N2 handover, the AMF detects that the UE moves out of the LADN service area, the AMF informs the SMF of the UE location. Based on the information, the SMF deactivate the LADN PDU session and changes its PDU session unreachable when the UE moves out of the LADN service area.

The SMF changes its PDU session to unreachable state when the UE moves into RA not containing LADN Service Area from the Registration Area containing LADN Service Area.

During the PDU session establishment for the LADN, the SMF subscribes the notification service on the UE’s CM state change. Based on the AMF notification, the SMF changes its PDU session to reachable state when the UE transits into CM-IDLE state within the Registration Area containing LADN Service Area.
Upon leaving the LADN service area, the UE need not release the LADN PDU session, unless the UE receives an explicit PDU session release request from the network.

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 AMF detects that the UE has returned to the LADN service area, the AMF, based on the SMF subscription to an area of interest corresponding to a LADN, informs the SMF. 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.
In this release, LADNs apply only to 3GPP accesses.
* * * * (End) * * * *
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