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Abstract of the contribution: This paper discusses the scenarios when the LADN mobility events happen for the Network Triggered and UE Triggered Service Request cases and proposes to AMF operation to support the LADN mobility events.
1
Discussion

Assume that the UE is located out of the LADN service area, but the AMF is aware that the UE is within the area that the PDU Session for the LADN is available (i.e. the UE is located within the Registration Area containing the LADN service area) as describes in the Fig 1. 
Fig. 1 illustrates the scenario visually with an example configuration. In the example, the UE established the PDU session for the LADN when it is located in the LADN service area (i.e. TA1 and TA2). After the UE transits into the CM-IDLE state, it moves out of the LADN service area and moves into the TA4 as the blue circle. 
When the UE triggers the Service Request to activate the PDU session for the DN 1 not for LADN. 
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Fig 1. The UE movements out of the LADN service area in idle mode within the Registration Area 

In this scenario, there can be two potential network operations as described below. A question for the LADN operation here is whether the AMF should notify to the SMF that the UE has moved out of the LADN service area. We discuss two potential approach in the section 2.

2
Proposals

We proposes two potential approaches. 

	Approach A. Proactive approach

Whenever the AMF detects the UE’s CM-state changes and the UE location in terms of the LADN service area, the AMF report the UE location in terms of LADN (i.e. IN, OUT or UNKNOWN) to the SMF.


The advantage of this approach, we can use a “generic (?) for LADN” AMF operation. I.e. AMF sends the UE location (IN, OUT or UNKNOWN) to the SMF whenever the AMF detects the change of the CM-State. 
The disadvantage of this approach requires unnecessary signaling between the AMF and the SMF whenever the UE changes its status even for the case that there is NO LADN traffic.
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Fig A. The AMF notifies the SMF that the UE has moved out of the LADN service area.

	Approach B. Reactive rejection at Downlink Data Notification

Justification: Since the service request is not related with the PDU Session corresponding the LADN, the AMF does not inform the SMF that the UE has moved out of the LADN service area.
Operation: When the downlink data comes to the UPF for the downlink data, the UPF sends the Data Notification to the SMF. The SMF sends the Namf_Communication_MessageTransfer to the AMF. Since the AMF is aware that the UE is out of LADN service area, it should respond the SMF with sending Namf_Communication_MessageTransfer Response with a proper indication.
The advantage of this approach has no unnecessary signaling between the AMF and the SMF, I.e. optimized way

The disadvantage of this approach is 
· Allowing or disallowing LADN session can not be controlled by the SMF
· Contradict with the current agreement of the AMF reporting LADN events (IN, OUT, UNKNOWN)

: Namely, even when the UE location is known (i.e. OUT), but SMF is aware that the UE is located UNKNOWN. 
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Fig B. The AMF responds with sending Namf_Communication_MessageTransfer response with “UE is located out of the LADN service area”


The approach A requires the notification signaling between the AMF and SMF whenever the UE CM states changes when the UE is located out of the LADN service area, within the Registration Area containing the LADN service area even though there is no data traffic for the LADN PDU Session. 



However, the approach A has more generic approach that does not change the generic notification mechanism, i.e. whenever the AMF detects the UE state changes, it decides whether the UE is located in IN, OUT or UNKNOWN for the UE location to the SMF. More importantly, the service logic can be controlled by the SMF.
Companies including Huawei, Intel, Nokia, LG (similar to the initial proposal) preferred this approach A in the offline discussion, and Qualcomm, Samsung were finally okay with the approach B. Levono was preferred with the approach B.

The group proposes the approach A.
2.
Proposal
The following changes are proposed in TS 23.502.

After merging the LADN condition to the S2-179501ly or Service Request and AN Release.

So, please only adopt this changes
**** Start of 2nd Change ****
4.2.6
AN Release
This procedure is used to release the logical NG-AP signalling connection and the associated N3 User Plane connections, and (R)AN RRC signalling and resources.

When the NG-AP signalling connection is lost due to (R)AN or AMF failure, the AN release is performed locally by the AMF or the (R)AN as described in the procedure flow below without using or relying on any of the signalling shown between (R)AN and AMF. The AN release causes all UP connections of the UE to be deactivated.

The initiation of AN release may be due to:

-
(R)AN-initiated with cause e.g. O&M Intervention, Unspecified Failure, (R)AN (e.g. Radio) Link Failure, User Inactivity, Inter-System Redirection, Release due to UE generated signalling connection release, mobility restriction etc.; or

-
AMF-initiated with cause e.g. Unspecified Failure, etc.

Both (R)AN-initiated and AMF-initiated AN Release procedures are shown in Figure 4.2.6-1.

For this procedure, the impacted SMF and UPF are all under control of the PLMN serving the UE, e.g. in Home Routed roaming case the SMF and UPF in HPLMN are not involved.


[image: image4.emf] 

3 .  (R)AN Connection  Release    

1 a .  (R) AN   Connection  R elease  

1b .  N2 UE Context Release Request    

UPF  

AMF   (R)AN   UE  

2 .  N2 UE Context Release Command  

4 .  N2   UE Context Release Complete  

SMF  

5 .  Nsmf_ PDUSession_UpdateSMContext  

6 a .  N4 Session  Modification   R equest  

6 b .  N4 Session  modification   Response  

7 .  Nsmf_   PDUSession_UpdateSMContext   Ack  


Figure 4.2.6-1: AN Release procedure

1.
If there is some confirmed (R)AN conditions (e.g. Radio Link Failure) or for other (R)AN internal reason, the (R)AN may decide to initiate the UE context release in the (R)AN. In this case, the (R)AN sends an N2 UE Context Release Request (Cause, List of PDU Session ID(s) with active N3 user plane) message to the AMF. Cause indicates the reason for the release (e.g. AN Link Failure, O&M intervention, unspecified failure, etc.). The List of PDU Session ID(s) indicates the PDU Sessions served by (R)AN of the UE. This step is described in TS 38.413 [10], clause 8.3.2 "UE Context Release Request (gNB initiated)".

2.
AMF to (R)AN: If the AMF receives the N2 UE Context Release Request message or due to an internal AMF event, including the reception of Service Request or Registration Request to establish another NAS signalling connection still via NG-RAN, the AMF sends an N2 UE Context Release Command (Cause) to the (R)AN. The Cause indicates either the Cause from (R)AN in step 1 or the Cause due to an AMF internal event. In case the (R)AN is a 3GPP RAN this step is described in detail in TS 38.413 [10], clause 8.3.3 "UE Context Release (AMF initiated)". In case the (R)AN is an N3IWF this step is described in clause 4.12.


If the AMF receives Service Request or Registration Request to establish another NAS signalling connection still via NG-RAN, after successfully authenticating the UE, the AMF releases the old NAS signalling connection, and then continues the Service Request or Registration Request procedure.
3.
[Conditional] If the (R)AN connection (e.g. RRC connection or NWu connection) with the UE is not already released (step 1), the (R)AN requests the UE to release the (R)AN connection. Upon receiving (R)AN connection release confirmation from the UE, the (R)AN deletes the UE's context.

4.
The (R)AN confirms the N2 Release by returning an N2 UE Context Release Complete (List of PDU Session ID(s) with active N3 user plane) message to the AMF. The List of PDU Session ID(s) indicates the PDU Sessions served by (R)AN of the UE. The N2 signalling connection between the AMF and the (R)AN for that UE is released. The (R)AN provides the list of recommended cells / TAs / NG-RAN node identifiers for paging to the AMF.


This step shall be performed promptly after step 2, i.e. it shall not be delayed, for example, in situations where the UE does not acknowledge the RRC Connection Release.

5.
[Conditional] AMF to SMF: For each of the PDU Sessions in the N2 UE Context Release Complete, the AMF invokes Nsmf_PDUSession_UpdateSMContext(PDU Session ID, PDU Session Deactivation, Cause). The Cause in step 5 is the same Cause in step 2. If List of PDU Session ID(s) with active N3 user plane is included in step 1b, the step 5 to 7 are performed before step 2.




6a
[Conditional] SMF to UPF: N4 Session Modification Request (AN or N3 UPF Tunnel Info to be removed, Buffering on/off).


The SMF initiates an N4 Session Modification procedure indicating the need to remove Tunnel Info of AN or UPF terminating N3. Buffering on/off indicates whether the UPF shall buffer incoming DL PDU or not. 

If multiple UPFs are used in the PDU Session and the SMF determines to release the UPF terminating N3, step 6a is performed towards the UPF (e.g. PSA) terminating N9 towards the current N3 UPF. The SMF then releases the N4 session towards the N3 UPF (the N4 release is not shown on the call flow).

See clause 4.4 for more details.


If the cause of AN Release is because of User Inactivity, or Inter-System Redirection, the SMF shall preserve the GBR QoS Flows. Otherwise, the SMF shall trigger the PDU Session modification procedure (see clause 4.3.3) for the GBR QoS Flows of the UE after the AN Release procedure is completed.
6b.
[Conditional] UPF to SMF: N4 Session Modification Response acknowledging the SMF request.


See clause 4.4 for more details.

7.
[Conditional] SMF to AMF: Nsmf_PDUSession_UpdateSMContext Ack for step 5.
· Upon completion of the procedure, the AMF considers the N2 and N3 as released and enters CM-IDLE state.
After completion of the procedure, the AMF reports towards the NF consumers are triggered for cases in clause 4.15.4.
�Moved its equivalent text into the clause 4.15.4
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3. (R)AN Connection Release











1a. (R)AN Connection Release







1b. N2 UE Context Release Request 
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2. N2 UE Context Release Command







4. N2 UE Context Release Complete
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5. Nsmf_PDUSession_UpdateSMContext







6a. N4 Session Modification Request







6b. N4 Session modification Response







7. Nsmf_ PDUSession_UpdateSMContext Ack












