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1. Introduction
The CR intends to align with SA2 requirement. 
2. Reason for Change

TS23.501(S2-178156) defines that

------------

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. During the subsequent Registration Update procedure except for Periodic Registration Update procedure, if the network does not provides LADN information, the UE deletes the LADN information.
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.

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.

------------

Based on the requirement, following can be captured in TR24.890:
-
if the LADN information is not included in the REGISTRATION ACCEPT message during the mobility registration update procedure and the UE has LADN information, the UE may delete the LADN information. 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v1.1.1.
* * * First Change * * * *

8.5.2.1.3.4
Mobility and periodic registration update accepted by the network

If the registration update request has been accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE. If the AMF assigns a new 5G-GUTI for the UE, a 5G-GUTI shall be included in the REGISTRATION ACCEPT message. In this case, the AMF shall start timer Td.

The AMF may include a new TAI list for the UE in the REGISTRATION ACCEPT message. The UE, upon receiving a REGISTRATION ACCEPT message, shall delete its old TAI list and store the received TAI list. If there is no TAI list received, the UE shall consider the old TAI list as valid.
The AMF shall include the allowed NSSAI in the REGISTRATION ACCEPT if the UE included the requested NSSAI in the REGISTRATION REQUEST message and the AMF allows one or more S-NSSAIs in the requested NSSAI. The AMF may also include rejected NSSAI in the REGISTRATION ACCEPT message. Rejected NSSAI contains S-NSSAI(s) which was included in the Request NSSAI but rejected by the network associated with rejection cause(s).
The UE receiving the rejected NSSAI in the REGISTRATION ACCEPT message takes the following actions based on the rejection cause in the rejected NSSAI:

"S-NSSAI not available in this PLMN"


The UE shall add the rejected S-NSSAI(s) in the permanently rejected NSSAI for this PLMN as specified in subclause 13.2.2 and not attempt to use this S-NSSAI with current PLMN until switching off the UE or the UICC containing the USIM is removed. 
"S-NSSAI temporarily not available in this PLMN"

The UE shall add the rejected S-NSSAI(s) in the temporarily rejected NSSAI for this PLMN as specified in subclause 13.2.2 and consider the S-NSSAI is temporarily not available in the PLMN.Editor's note:
It is FFS whether the rejection cause "S-NSSAI temporarily not available in this PLMN" is needed."S-NSSAI not available in this registration area"


The UE shall add the rejected S-NSSAI(s) with the registration area(s) in the permanently rejected NSSAI for this PLMN as specified in subclause 13.2.2 and not attempt to use this S-NSSAI in the present registration area until switching off the UE, the UE moving out of the current registration area or the UICC containing the USIM is removed.
"S-NSSAI temporarily not available in the registration area"


The UE shall add the rejected S-NSSAI(s) with the registration area(s) in the tempararily rejected NSSAI for this PLMN as specified in subclause 13.2.2 and consider the S-NSSAI(s) is(are) temporarily not available in the current registration area.

Editor's note:
Further UE action is FFS when the rejection cause is"S-NSSAI temporarily not available in the registration area".

If the UE did not include the requested NSSAI in the REGISTRATION REQUEST message and one or more subscribed S-NSSAIs marked as default are available, the AMF shall put the subscribed S-NSSAI(s) marked as default in the allowed NSSAI of the REGISTRATION ACCEPT message.

Editor's note:
It is FFS whether the AMF includes the subscribed S-NSSAI(s) marked as default in the allowed NSSAI also when the UE sent the requested NSSAI.

If the REGISTRATION ACCEPT contains the allowed NSSAI, then the UE shall store the included allowed NSSAI together with the PLMN identity of the registered PLMN and the registration area as specified in subclause 13.2.2. If the UE has one or more PDU session contexts associated with S-NSSAI(s) not included in the received allowed NSSAI, the UE shall locally deactivate all such PDU session context(s).
The AMF may include in the allowed NSSAI one or more new S-NSSAIs each of which is associated with an S-NSSAI contained in the requested NSSAI.

If the uplink data status IE is included in the REGISTRATION REQUEST message, the AMF shall:

-
indicate the SMF to re-activate the user plane for the corresponding PDU session; and

-
include PDU session reactivation result IE to indicate the reactivation result of the PDU sessions the UE requested to re-activate.
If the uplink data status IE is not included in the REGISTRATION REQUEST message, the AMF may indicate the SMF to re-activate the user plane for the PDU sessions.
If a PDU session status IE is included in the REGISTRATION REQUEST message, the AMF shall:

-
release all those PDU session locally (without peer-to-peer signalling between the network and the UE) which are in 5GSM state PDU SESSION ACTIVE on the AMF side, but are indicated by the UE as being in 5GSM state PDU SESSION INACTIVE; and

-
include a PDU session status IE in the REGISTRATION ACCEPT message to indicate which PDU sessions are active in the AMF.
If the AMF needs to initiate PDU session status synchronization the AMF shall include a PDU session status IE in the REGISTRATION ACCEPT message to indicate the UE which PDU sessions are active in the AMF.

The AMF may include the LADN information in the REGISTRATION ACCEPT message as described in subclause 8.5.2.1.2.4. If the 5GS registration type IE is set to "mobility registration update", the LADN information is not included in the REGISTRATION ACCEPT message, and the UE has the LADN information, the UE may delete the LADN information.
The UE shall release all those PDU sessions locally (without peer-to-peer signalling between the network and the UE) which are in 5GSM state PDU SESSION ACTIVE on the UE side, but are indicated by the AMF as being in 5GSM state PDU SESSION INACTIVE.
The network informs the UE about the support of specific features, such as IMS voice over PS session, in the 5G network feature support information element. In a UE with IMS voice over PS session capability, the IMS voice over PS session indicator shall be provided to the upper layers. The upper layers take the IMS voice over PS session indicator into account when selecting the access domain for voice sessions or calls.

Editor's note:
Further details on mobility and periodic registration update accepted by the network are FFS.
If the UE has indicated "follow-on request pending" in REGISTRATION REQUEST message, the AMF shall not immediately release the NAS signalling connection after the completion of the registration procedure.
