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Abstract of the contribution:
[bookmark: OLE_LINK146][bookmark: OLE_LINK147]This paper proposes to add the flows for insertion and removal of an UL CL from a PDU session.
Introduction
It is proposed to make the following changes to the TS 23.502 (procedure).
[bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK5][bookmark: OLE_LINK6]*************** Start of 1st changes *********************
4.3.5.X	Inserting an UL CL after the PDU session establishment
The following procedure is triggered by SMF to route the user traffic to a local access to a Data Network, if the SMF  determines to insert an "UL CL" (Uplink Classifier) into the data path of a PDU session when detecting that the UE is accessing data hosted by a Data Network local to the UE.

 
Figure 4.3.5.X-1: Inserting an UL CL after the PDU session establishment

1.	The UE has established a PDU session with a UPF as the IP anchor.
2.	The SMF determines to insert in the data path of a PDU session an UL CL to divert (locally) some traffic matching traffic forwarding rules provided by the SMF. The traffic forwarding rules may be retrieved from PCF or pre-configured in the SMF.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK1]3.	The SMF initiates an N4 Session Establishment procedure with the selected local anchor UPF for the traffic to be routed to the Data Network local to the UE.
3a.	The SMF sends an N4 Session Establishment Request to the local anchor UPF. If the local anchor UPF Tunnel Info is allocated by the SMF, it is provided to the local anchor UPF in this step.
3b.	The local anchor UPF acknowledges by sending an N4 Session Establishment Response. If the local anchor UPF Tunnel Info is allocated by the local anchor UPF, it is provided to SMF in this step.
[bookmark: OLE_LINK43]4.	The SMF configures the selected UL CL for the PDU Session and sets up the uplink path from the UL CL to the local anchor UPF and IP anchor UPF. The SMF provides the UL CL with the necessary UL traffic forwarding rules.
4a.	The SMF sends an N4 Session Establishment Request to the UL CL and provides filtering rules to be installed in the UL CL. The Request contains Tunnel Info about (R)AN, local anchor UPF and IP anchor UPF. The (R)AN Tunnel Info corresponds to the Access Network address of the N3 tunnel corresponding to the PDU session. Local anchor UPF Tunnel Info and IP anchor UPF Tunnel Info correspond to the network addresses of the N9 tunnel. If UL CL Tunnel Info is allocated by the SMF, it is also provided to the UL CL in this step.
4b.	The UL CL acknowledges by sending an N4 Session Establishment Response. If UL CL Tunnel Info is allocated by the UL CL, it is provided to the SMF in this step.
NOTE 1:	The UL CL and the local PDU session anchor functionalities can be supported in the same UPF.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]5.	The SMF initiates an N4 Session Modification procedure with the IP anchor UPF:
5a. The SMF initiates an N4 Session Modification procedure with the IP anchor UPF and provides the UL CL Tunnel Info for downlink traffic to the IP anchor UPF.
5b.The IP anchor UPF provides an N4 Session Modification Response to the SMF.
6.	The SMF initiates an N4 Session Modification procedure with the local anchor UPF:
6a. The SMF initiates an N4 Session Modification procedure with the local anchor UPF and provides the UL CL Tunnel Info for downlink traffic to the local anchor UPF.
6b.The local anchor UPF provides an N4 Session Modification Response to the SMF.
7.	The SMF sends an SM Request (N2 SM information (PDU Session ID, UL CL Tunnel Info for uplink traffic)) message to the AMF. The N2 SM information carries information that the AMF shall provide to the (R)AN. The UL CL Tunnel Info for uplink traffic corresponds to the Core Network address of the N3 tunnel corresponding to the PDU session.
8.	The AMF sends an N2 PDU Session Request (N2 SM information received from SMF) Message to the (R)AN. The uplink data from the UE is able to be forwarded by (R)AN to the UL CL, and the UL CL forwards the uplink data to the local anchor UPF or to the IP anchor UPF, according to the traffic forwarding rules.
9.	The (R)AN sends an N2 PDU Session Response to the AMF.
[bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK87]10. The AMF forwards the N2 SM information received from (R)AN to the SMF.
4.3.5.Y	Removing an UL CL after the PDU session establishment
The following procedure is triggered by the SMF to remove an UL CL from the data path of a PDU session when the SMF detects that the UE is not accessing or is not able to access data provided by the Data Network local to the UE.


Figure 4.3.5.Y-1: Removing an UL CL after the PDU session establishment
1.	The UE has established a PDU session with an UL CL. The UL CL forwards the uplink data to the local anchor UPF and/or to the IP anchor UPF, according to the traffic forwarding rules provided by the SMF
2.	The SMF determines to remove the UL CL from the data path of the PDU session. This may be triggered by traffic information provided by the UL CL, e.g. there is no traffic going through the local anchor UPF  for a period of time.
3.	The SMF initiates an N4 Session Modification procedure with the IP anchor UPF:
3a. The SMF initiates an N4 Session Modification procedure with the IP anchor UPF and provides the (R)AN Tunnel Info to the IP anchor UPF. The (R)AN Tunnel Info corresponds to the Access Network address of the N3 tunnel corresponding to the PDU session.
3b. The IP anchor UPF provides an N4 Session Modification Response to the SMF. 
4.	In order to assist the reordering function in the (R)AN, the IP anchor UPF sends one or more "end marker" packets on the old path immediately after switching the path.
5.	The SMF sends SM Request (N2 SM information (PDU Session ID, IP anchor UPF Tunnel Info)) message to the AMF. The N2 SM information carries information that the AMF shall provide to the (R)AN.
6.	The AMF sends N2 PDU Session Request (N2 SM information received from SMF) Message to the (R)AN. The uplink data from the UE is able to be forwarded by (R)AN to the IP anchor UPF.
7.	The (R)AN sends an N2 PDU Session Response to the AMF.
8.	The AMF forwards the N2 SM information received from (R)AN to the SMF.
9.	The SMF initiates an N4 Session Release procedure with the UL CL.
The SMF sends an N4 Session Release Request to the UL CL in step 9a. The UL CL sends an N4 Session Release Response to the SMF in step 9b.
10. The SMF initiates an N4 Session Release procedure with the local anchor UPF. 
The SMF sends an N4 Session Release Request to the local anchor UPF in step 10a. The local anchor UPF sends an N4 Session Release Response to the SMF in step 10b.

*************** End of changes *********************
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