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Abstract of the contribution: This pCR proposes the operation to assist 5GC to be aware of the UE’s current location, e.g., when 5GC is not aware of the intra NG-RAN node mobility across LADN service area.
Discussion

In 5G system, the deployment option that ab NG-RAN node cover huge area will be more general considering the virtualization of RAN and standardization of gNB-CU and gNB-DU. In the deployment scenario, the coverage of an NG-RAN node contains multiple TAs and the coverage can be much larger than the LADN service area which is defined in TA granularity. 
Even in CM-CONNECTED state, intra RAN node mobility of a UE may not be shown in the core network immediately until UL NAS transaction occurs if specific operation, e.g., location reporting procedure, is not configured. Therefore, the LADN PDU sessions (and user plane for the session) may be kept activated during considerable time after leaving the LADN service area or kept deactivated during considerable time after entering the LADN service area in CM-CONNECTED state.
There are some possible alternative solutions to deal with the situation:

· Alternative 1: (Ignore the situation) It is allowed to receive LADN service before the CN become area of the UE location.
· Alternative 2: (UE based passive solution) UE discard DL packets and not sending UL packets out of LADN area in CM-CONNECTED state
· Alternative 3: (UE based active solution) UE actively trigger NAS transaction to inform the current location
· Alternative 4: (Network based solution) Using location reporting procedure between RAN and CN to be aware of correct location in CM-CONNECTED state
This pCR proposes Alternative 4 to reduce service impact and UE impact, and it is proposed that the possibility of applying location reporting procedure is mentioned in the text. 
Rev 1 (S2-177848)

Comments by Ericsson and Chairman that

· The (possible) condition of initiating this procedure needs to be described.

· (Editorial) Referring the clause describing the procedure in the spec (clause 4.10 of TS23.502)
Description has been updated based on the comments above. (Highlighted in yellow color)

Proposal

Propose to accept the following revision in the TS 23.501.
*************** Start of the 1st changes ***************
5.6.5
Support for local area data network

The access to a DN via a PDU session for a LADN 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 LADN information about the LADN availability, and the AMF tracks and informs the SMF whether the UE is located in the LADN service area (i.e. the area of availability of the LADN).
The LADN Information is configured in the AMF on a per DN basis, i.e. for different UEs accessing the same LADN, the configured LADN service area is the same regardless of other factors (e.g. UE's Registration Area).
LADN Information provided to the UE by the AMF consists of LADN DNN and LADN service area information availability to the UE. 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
Editor's note:
Additional levels of granularity are FFS.
When the UE performs a successful (Re)registration procedure, the AMF may provide to the UE, based on local configuration information (e.g. via OAM) about LADN Information, UE location, UE subscription information received from the UDM about LADN DNNs that is subscribed by the UE, or policies provided by PCF, the LADN Information for the LADNs available to the UE in that RA in the Registration response Accept message.

When the LADN information for the UE in the 5GC is changed, the AMF may update LADN information to the UE through UE Configuration Update procedure as described in clause 4.2.4 in TS 23.502 [3].
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 PDU session 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 LADN PDU session whose user plane connection is deactivated.

-
to release the PDU session, or

-
to deactivate the user plane connection for the PDU session and maintain the PDU session. The network may at any time, based on network policies, release the PDU session later. 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.
In the case of the network deployment where a UE may leave or enter an LADN service area within a single NG-RAN coverage without Registration Area update, the AMF may initiate the Location reporting as described in clause 4.10 in TS 23.502 [3] to track the correct location of the UE related to the LADN service area in CM-CONNECTED state.
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 as described in clause 4.2.3.2 in TS 23.502 [3].

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.

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 shall 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 of the 1st changes ****************
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