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1. Introduction
The CR intends to address the abnormal case in which the SMF receives the notification from the AMF that the UE has moved out of the LADN service area during the UE requested PDU session establishmet procedure for the LADN.

2. Reason for Change
TS 23.502 defines

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

4.3.2.2.1
Non-roaming and Roaming with Local Breakout

This clause specifies PDU Session establishment in the non-roaming and roaming with local breakout cases. The procedure is used to establish a new PDU session as well as to hand over an existing PDU Session between 3GPP access and non-3GPP access.

In case of roaming, the AMF determines if a PDU session is to be established in LBO or Home Routing. In the case of LBO, the procedure is as in the case of non-roaming with the difference that the SMF, the UPF and the PCF are located in the visited network.
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Figure 4.3.2.2.1-1: UE-requested PDU Session Establishment for non-roaming and roaming with local breakout

The procedure assumes that the UE has already registered on the AMF thus the AMF has already retrieved the user subscription data from the UDM.

1.
From UE to AMF: NAS Message (S-NSSAI, DNN, PDU Session ID, Request type, N1 SM information).


In order to establish a new PDU session, the UE generates a new PDU Session ID.


The UE initiates the UE Requested PDU Session establishment procedure by the transmission of a NAS message containing a PDU Session Establishment Request within the N1 SM information. The PDU Session Establishment Request may include a PDU Type, SSC mode, Protocol Configuration Options.


The Request Type indicates "Initial request" if the PDU Session Establishment is a request to establish a new PDU Session and indicates "Existing PDU Session" if the request refers to an existing PDU Session between 3GPP access and non-3GPP access. The Request Type indicates "Emergency Request" if the PDU session Establishment is a request to establish a PDU session for emergency bearer services. The Request Type indicates "Existing Emergency PDU Session" if the request refers to an existing PDU Session for emergency services between 3GPP access and non-3GPP access.

The NAS message sent by the UE is encapsulated by the AN in a N2 message towards the AMF that should include User location information and Access Technology Type Information.


The N1 SM information may contain SM PDU DN Request Container containing information for the PDU session authorization by the external DN.


The AMF receives from the AN the NAS SM message (built in step 1) together with User Location Information (e.g. Cell Id in case of the RAN). 


The UE shall not trigger a PDU session establishment for a PDU session corresponding to a LADN when the UE is outside the area of availability of the LADN.
2.
The AMF determines that the message corresponds to a request for a new PDU Session based on that Request Type indicates "initial request" and that the PDU Session ID that is not used for any existing PDU Session(s) of the UE. If the NAS message does not contain an S-NSSAI, the AMF may determine a default S-NSSAI for the requested PDU session either according to the UE subscription, if it contains only one default S-NSSAI, or based on the operator policy. The AMF selects an SMF as described in TS 23.501 [2], clause 6.3.2. The AMF stores an association of the PDU session ID and the SMF ID.

The case where the Request Type indicates "Existing PDU Session", and either the AMF does not recognize the PDU Session ID or the subscription context from UDM does not contain an SMF ID corresponding to the DNN constitutes an error case. 


If the Request Type indicates "Emergency Request" or "Existing Emergency PDU Session", the AMF selects the SMF as described in TS 23.501 [2], clause 5.16.4.
3.
From AMF to SMF: Nsmf_PDUSession_CreateSMRequest (SUPI, DNN, S-NSSAI, PDU Session ID, AMF ID, Request Type, N1 SM information (PDU Session Establishment Request), User location information, Access Technology Type, PEI).


The AMF ID uniquely identifies the AMF serving the UE. The AMF forwards the PDU Session ID together with the N1 SM information containing the PDU Session Establishment Request received from the UE. The PEI (Permanent Equipment Identifier) is defined in TS 23.501 [2] clause 5.9.3.
4.
If the SMF has not yet registered and subscription data is not available, then the SMF registers with the UDM, retrieves subscription data and subscribes to be notified when subscription data is modified.

Editor's note: Whether registration and subscription data retrieval happen in 1 or 2 steps and the use of corresponding service operations is FFS. Whether indicating "subscriber data retrieval" in the Nudm_UEContext_Management service is possible is FFS.


If the Request Type in step in step 3 indicates "Existing PDU Session" the SMF determines that the request is due to handover between 3GPP access and non-3GPP access. The SMF identifies the existing PDU Session based on the PDU Session ID.


Subscription data includes the authorized PDU type(s), authorized SSC mode(s), default 5QI/ARP, subscribed Session-AMBR.

Editor's note:
Further detailing of SM-related subscription data is FFS.


The SMF checks whether the UE request is compliant with the user subscription and with local policies. If the DNN corresponds to an LADN, the SMF verifies whether the UE is located within the LADN service area based on the UE location reporting from the AMF. If that is not the case the SMF rejects the UE request via NAS SM signalling by responding to the AMF with Nsmf_PDUSession_CreateSMResponse including a relevant SM rejection cause. The SMF indicates to the AMF that the PDU session ID is to be considered as released, it deregisters from UDM and the rest of the procedure is skipped.

5.
SMF to DN via UPF


If the SMF needs perform secondary authorization/authentication during the establishment of the PDU session by a DN-AAA server as described in clause 5.6.6 of TS 23.501 [2], the SMF selects an UPF as described in TS 23.501 [2] clause 6.3.3 and triggers the PDU session establishment authentication/authorization as described in clause 4.3.2.3.


If the PDU session establishment authentication/authorization fails, the SMF terminates the PDU session establishment procedure and indicates a rejection to the UE.

      [...]
------------

TS 23.501 defines

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

5.6.11
UE Location change notification

When a PDU session is established or modified, or when the user plane path has been changed (e.g. UPF relocation), SMF may determine an area of interest, e.g. based on UPF service area, etc., and subscribe to AMF notifications. When the AMF detects that the UE has moved in or out of that area, it need notify SMF of the UE's new location.

Editor's note:
The granularity of the area of interest is FFS.

SMF subscribes to "UE mobility event Notification" service provided by AMF. During subscription, SMF provides the area of interest to AMF. The AMF sends UE's new location to SMF when AMF detects that the UE has moved in or out of that area.

In the case of LADN, the SMF only provides the LADN DNN to the AMF to subscribe to notifications when the UE enters or leaves the LADN service area. The AMF notifies the SMF when the AMF detects that the UE has moved in or out of the LADN service area.
The subscription may be maintained during the life of PDU session, regardless of the UP activation state of PDU session (e.g. PDU session UP connection activated or not).

Upon reception of new UE location notification from AMF, the SMF determines how to deal with the PDU session, e.g. relocate UPF, release PDU session, deactivate user plane connection for the PDU session, etc.

SMF may determine a new area of interest, and send a new subscription to the AMF with the new area of interest.

SMF unsubscribes to "UE mobility event Notification" service when PDU session is released.

The UE location change notification may also be subscribed by other NF.
------------

In TS 23.501 and TS 23.502, it is described as follows: 
· If the UE is located outside the LADN service area, the UE shall not trigger a PDU sesseion establishment for a PDU session corresponding to a LADN; and
· If the SMF recieves the DNN corresponding to an LADN and the UE is located outside the LADN service area, the SMF reject the UE request with a relevant 5GSM reject cause.
However the situation in which the SMF recieves the DNN corresponding to an LADN and the UE is located outside the LADN service area is not desribed in TS 23.501 and TS 23.502, this situation can be occuered when the SMF recevies:

· the LADN DNN included in the PDU SESSION ESTABLISHMENT REQUEST message; and

· a notification from the AMF that the UE moved out of the LADN service area during this PDU session establishment procedure.

Therefore, the CR intends to caputure as follows:

· a new 5GSM cause value "#yy:
 Requested DNN not supported in current tracking area"; and

· an abnormal case in which the SMF rejects the UE-requested PDU session establishment procedure for the LADN with an appropriate 5GSM cause value if the SMF receives the notification that the UE moved out of the LADN service area during this PDU session establishment procedure..

4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 v1.0.3.
* * * First Change * * * *

9.4.2.4
UE requested PDU session establishment procedure not accepted by the network

If the connectivity with the requested DN is rejected by the network, the SMF shall create a SM PDU SESSION ESTABLISHMENT REJECT message.

If the UE requests a PDU session establishment for an LADN when the UE is located outside the LADN service area, the SMF shall reject the request.

The SMF shall set the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message to indicate the reason for rejecting the PDU session establishment.

The 5GSM cause IE typically indicates one of the following SM cause values:

#31:
request rejected, unspecified;

#50
PDU session type IPv4 only allowed;
#51
PDU session type IPv6 only allowed;
#xx:
DN authentication failed; or
#yy:
Requested DNN not supported in current tracking area.
Editor's note:
Further 5GSM causes are FFS.

Editor's note:
Further contents of the PDU SESSION ESTABLISHMENT REJECT are FFS.

If the PDU SESSION ESTABLISHMENT REQUEST message includes a PDU session type IE set to "IPv6", and the subscription, the SMF configuration, or both, are limited to IPv4 only for the requested DNN, the SMF shall include the 5GSM cause value #50 "PDU session type IPv4 only allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message.

If the PDU SESSION ESTABLISHMENT REQUEST message includes a PDU session type IE set to "IPv4", and the subscription, the SMF configuration, or both, are limited to IPv6 only for the requested DNN, the SMF shall include the 5GSM cause value #51 "PDU session type IPv6 only allowed" in the 5GSM cause IE of the PDU SESSION ESTABLISHMENT REJECT message.

The SMF shall send the SM PDU SESSION ESTABLISHMENT REJECT message.

Upon receipt of a PDU SESSION ESTABLISHMENT REJECT message and a PDU session ID, using the network-initiated SM message transport procedure as specified in subclause 8.5.1.1.2.1.3, the UE shall stop timer Tx shall release the allocated PTI value and shall consider that the PDU session was not established.

9.4.2.5
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Tx expired

Editor's note:
Further abnormal cases in the UE are FFS.

9.4.2.6
Abnormal cases on the network side

Editor's note:
Further abnormal cases in the network side are FFS.

The following abnormal cases can be identified:

a)
If the received request type is "initial emergency request" and there is already another emergency PDU session for the UE, the SMF shall reject the PDU SESSION ESTABLISHMENT REQUEST message with ESM cause #31 "request rejected, unspecified".

b)
The information for the PDU session authentication and authorization by the external DN in PDU DN request container is not compliant with local policy and user's subscription data


If the PDU session authentication and authorization by the external DN is required due to local policy and user's subscription data and the information for the PDU session authentication and authorization by the external DN in PDU DN request container is not compliant with local policy and user's subscription data, the SMF shall reject the PDU session establishment request including the 5GSM cause #xx "DN authentication failed", in the PDU SESSION ESTABLISHMENT REJECT message.
c)
The notification that the UE has moved out of the LADN service area is received during the PDU session establishment request for the LADN:
If the received requested DNN is LADN DNN and the SMF receives the notification from the AMF that the UE has moved out of the LADN service area during this PDU session establishment procedure, the SMF shall reject the PDU SESSION ESTABLISHMENT REQUEST message with 5GSM cause #yy "Requested DNN not supported in current tracking area".
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