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Abstract of the contribution: This contribution discusses the LADN PDU session handling when UE is in RRC inactive mode.
1.
Discussion
In SA2#123, SA2 considered the case of CM-CONNECTED mobility in and out of LADN area when the UE may leave or enter an LADN service are without any notification to the 5GC, and agreed that the AMF initiates Location reporting to track the correct location of the UE related to LADN service area (S2-178071). 

However, if the UE is CM-CONNECTED with RRC inactive state, and the RAN notification area contains cells in the LADN service area and cells outside the LADN service area, the RAN node will not know the location of the UE with respect to the LADN service area.

There are two scenarios of RRC inactive mobility:

Scenario 1: The UE enters RRC inactive outside the LADN service area for an established (but not active) PDU Session, RAN notification area contains at least part of the LADN service area. 
Figure 1 shows an example scenario for a deactivated LADN PDU session when the UE is entering the LADN service area while in RRC inactive state. 
1. The UE connects to 5GC and has an established LADN PDU session. 
2. When the UE moves to a RAN node outside of the LADN service area, the AMF informs the SMF, and the SMF requests UPF to deactivate user plane connection and disable Downlink Data Notification (DDN). 
3. A RAN node (anchor RAN node in Figure 1) then decides to move the UE to RRC-inactive state and allocates a RAN notification area which covers at least in part the LADN service area. 
4. When the UE in RRC inactive moves inside the LADN area while still in the RAN notification area, currently there is no trigger for the UE to update the network, so the RAN does not know the UE has entered the LADN service area. Since the LADN PDU session is deactivated, even though the UE is now in the LADN service area, no data for this PDU session will be sent from UPF to anchor RAN node for the LADN PDU session. 
It would be beneficial that when the UE enters the LADN service area, the PDU Session is reactivated and data service for the LADN is resumed.
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Figure 1: LADN PDU session deactivated / UE entering LADN service area while in RRC inactive
This contribution proposes to solve this issue in the UE, since:

· The anchor RAN node which assigns the RAN notification area does not know any LADN service area for established PDU sessions, and hence it cannot know of any potential overlap. 
· The AMF does not know the RAN notification area, so it does not know whether there is any potential overlap of RAN notification area and LADN service area when the UE enters RRC inactive state.

· It is only the UE which knows both the LADN service area and the RAN notification area.

Proposed Solution:
If a UE is in RRC inactive state and has at least one deactivated LADN PDU session, when it moves into the LADN service area it initiates a service request procedure to establish the user plane for the LADN PDU session. If the UE enters RRC inactive state again, the UE will receive RAN paging for the LADN PDU session as the LADN PDU session is not active.
This solution adds a new trigger for service request procedure but the operation in the network follows the current specification, and hence there are no network impacts. 
Scenario2: The UE enters RRC inactive inside the LADN service area for an active PDU Session, RAN notification area spans outside the LADN service area. 
In this scenario, the anchor RAN node assigns a RAN notification area that contains cells not in the LADN service area. In this case, if the UE moves outside the LADN service area but inside the RAN notification area while in RRC inactive state, the NW is not notified. Therefore, if there is downlink data for the LADN PDU Session, data will be sent to anchor RAN node, and the UE will receive RAN paging.
However, once the UE enters CM-CONNECTED with RRC-CONNECTED state as response to RAN paging, the current solution for CM CONNECTED will apply, i.e. the AMF will determine that the UE is outside the LADN service area and initiate the LADN PDU session deactivation. 

Therefore, current solution for CM-CONNECTED mobility in and out of the LADN service area covers this scenario, and no further changes to either the UE or the network are needed.

2.
Proposal

It is proposed to adopt following text in TS 23.502. 


First Change

4.2.3.3
UE triggered Service Request in CM-CONNECTED state
The Service Request procedure is used by a UE in CM-CONNECTED to request activate User Plane connection for PDU Sessions.
When a UE which is in CM-CONNECTED with RRC-Inactive state and has at least one deactivated LADN PDU session, moves into the LADN service area(s), the UE shall initiate a Service Request procedure to establish the user plane for the LADN PDU session (s).
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.
Editor's note:
It is FFS how to handle if the not all the PDU Session requested by the UE can be accepted by network.
The network may take further actions if User Plane connection activation is not successful.
The procedure in this clause 4.2.3.3 is applicable to the scenarios with or without intermediate UPF, and with or without intermediate UPF reselection.
NOTE 1:
The procedure in this clause 4.2.3.3 is not applicable for an access network (once the UE is registered in the network) in which the UE is always considered as in CM-CONNECTED state and in which the User Plane connection is always considered active for an established PDU Session.
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Figure 4.2.3.3-1: UE Triggered Service Request procedure in CM-CONNECTED state

1.
UE to (R)AN: MM NAS Service Request (List Of PDU Sessions) To Be Activated, List Of Allowed PDU Sessions).


The UE sends NAS message Service Request towards the AMF encapsulated in an RRC message to the RAN. The MM NAS Service Request message shall be integrity protected. If the Service Request is triggered for user data, the UE identifies PDU Session(s) whose UP connection is to be activated by including the List of PDU Sessions To Be Activated in the NAS Service Request message. The UE shall not trigger a Service Request procedure for a PDU Session corresponding to a LADN when the UE is outside the area of availability of the LADN. If the Service Request over 3GPP access is triggered in response to a NAS Notification message indicating a PDU Session associated with the non-3GPP access from the AMF, the NAS Service Request message shall identify, in the List Of Allowed PDU Sessions, the list of PDU Sessions associated with the non-3GPP access that can be re-activated over 3GPP access, as described in clause 4.2.3.4 (step 6) of this specification and in clause 5.6.8 of TS 23.501 [2].
2.
(R)AN to AMF: N2 Message(MM NAS Service Request).


Details of this step are described in TS 38.413 [10].

The (R)AN forwards the MM NAS Service Request message to the AMF based on the existing N2 connection. If the Service Request cannot be handled by the AMF, the AMF reject it.
3.
AMF to SMF: Nsmf_PDUSession_UpdateSMContext Request (PDU Session ID(s) , Cause, UE location information).


The AMF determines the PDU Session(s) to be re-activated and sends Nsmf_PDUSession_UpdateSMContext Request to SMF(s) associated with the PDU Session ID(s), including the current UE location. The Cause indicates "establishment of User Plane resources".

NOTE 2:
Step 3 is not performed for PDU Session(s) not indicated in the Service Request. Also, following step 4 to 7 and step 12 to 16 are skipped for those PDU Session(s).
4-9.
Same as step 5 to 10 of 4.2.3.2-1.
10.
AMF to (R)AN: N2 Request (N2 SM information (QoS profile, CN N3 Tunnel Info) received from SMF, MM NAS Service Accept).

If there are multiple PDU Sessions that involves multiple SMFs, AMF does not need wait for responses from all SMFs in step 3 before it send N2 SM information to the UE. However, the AMF shall wait for all responses from the SMFs before it sends MM NAS Service Accept message to the UE. In case of the Network Triggered Service Request procedure, the AMF does not send MM NAS Service Accept message to the UE.


If the activation of UP of a PDU Session is rejected by an SMF, then the MM NAS Service Accept includes an indication of the PDU Session ID and the reason why the user plane resources were not activated (e.g. LADN not available).
11.
(R)AN to UE: The RAN performs RRC Connection Reconfiguration with the UE depending on the QoS Information for all the QoS Flows of the PDU Sessions and Data Radio Bearers activated.


If the N2 Request includes a MM NAS Service Accept message, the RAN forwards the MM NAS Service Accept to the UE.


If the N1 SM information is transmitted to UE and it indicates that the any PDU Session needs to be re-established, the UE initiates PDU Session re-establishment after Service Request procedure is complete.

For SSC mode 2, step 3 and step 4 defined in clause 4.3.5.1.1 are performed.

For SSC mode 3, step 3 and 4 defined in clause 4.3.5.2 are performed.
NOTE 3:
The reception of the Service Accept message does not imply the successful activation of the User Plane radio resources.

NOTE 4:
In case not all the requested user plane radio resources are successfully activated, stage 3 will define how to handle this.

Editor's note:
When/how the UE is notified about the user plane activation for the successful completion of access network resource is FFS.
12.
After the User Plane radio resources for the selected PDU Session are setup, the uplink data from the UE can now be forwarded to RAN. The NG-RAN sends the uplink data to the UPF address and Tunnel ID provided in the step 10.

13.
(R)AN to AMF: N2 Request Ack (N2 SM information (AN Tunnel Info, List of accepted QoS Flows for the PDU Sessions whose UP connections are activated, List of rejected QoS Flows for the PDU Sessions whose UP connections are activated)).


The message may include N2 SM information(s), e.g. AN Tunnel Info. RAN may respond N2 SM information with separate N2 message (e.g. N2 tunnel setup response). If the AMF sends separate N2 message in step 10.


If multiple N2 SM information are included in the N2 Request message in step 4, the N2 Request Ack includes multiple N2 SM information and information to enable the AMF to associate the responses to relevant SMF.
14-19.
Same as step 16-20 of Figure 4.2.3.2-1.


End of Changes
3GPP

SA WG2 TD


_1572690870.vsd
LADN service area


















RAN notification area



_1571727310.doc


2. N2 message(NAS: Service Request)







1. NAS: Service Request







9. Nsmf_PDUSession_UpdateSMContext Response











5a. N4 Session Establishment Request







5b. N4 Session Establishment Response







6a. N4 Session Modification Request







6b. N4 Session Modification Response







19a. N4 Session Modification Request or N4 Session Release Request







19b. N4 Session Modification Response or N4 Session Release Response







18b. N4 Session Modification Response







18a. N4 Session Modification Request







7a. N4 Session Modification Request















7b. N4 Session Modification Response







8. Buffered downlink data forwarding







16a. N4 Session Modification request







16b. N4 Session Modification Response







12. Uplink Data







 15a. Nsmf_EventExposure_Notify







11. RRC connection reconfiguration







10. N2 Request







13. N2 Request ACK







17. Nsmf_PDUSession_UpdateSMContext Response











14.Nsmf_PDUSession_UpdateSMContext Request







 15b. Npcf_SMPolicyControl_UpdateNotify







3.Nsmf_PDUSession_UpdateSMContext Request







4. UPF selection
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