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Abstract of the contribution: This contribution proposed to update ULCL relocation procedure in order to maintain service continuity.
1
Introduction
In 5G network, considering ULCL, the operator may deploy the different level TUPF for difference service based on the service requirement (e.g. latency requirement) just as the picture of an example deployment below shows. 
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Picture 1

For Central DC, related service are not so sensitive for latency, whether ULCL relocated doesn’t matter much for these service. For Region DC and Local DC, related service are latency sensitive and UE may move for broad area, so in order to maintain the shorter PDU Session path, ULCL may need to be relocated
As the below picture shows, When UE communicates with app server via local PSA, maybe app server also needs to be relocated. Based on the current ULCL relocation procedures, when ULCL and Local-PSA relocated, there maybe service interruption just because some time may be needed for UE to build service connection with new app server. And some local service is very sensitive for service continuity such as V2X.
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Picture 2

After RAN receive ACK from Network, the path between UE and AS1 disconnected. For the service level, there may need some time for the UE to build the service connection with AS2. So based on the current UL CL procedure, the service may be interrupted.
Proposed solution: For ULCL relocation, as following picture shows, SMF may build the forwarding path between the source ULCL and the target ULCL in order to maintain the service continuity. 
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Picture 3

Network may build the forwarding path between source ULCL and the target ULCL in order to maintain the service between UE and AS1. Here, the “may” means the forwarding path is optional. And the decision is made by network (SMF) based on the service requirement (e.g. if the according service is very sensitive for service interruption, the forwarding path should be built). After the up level service connection between UE and AS2 is ready (based on timers or notification from other component), the connection between UE and AS1 can be disconnected. In this time the forwarding path can be released. 
If network do not build the forwarding path, scenario is totally same as picture 2
2
Proposal

It is proposed to agree on the proposed changes to TS 23.502.
************** Start of 1st changes ********************

4.3.5.7
Relocation of UL CL for a PDU Session

The following procedure is triggered by SMF in order to relocate the UL CL serving a PDU Session for a UE.
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Figure 4.3.5.7-1: Relocation of UL CL for a PDU Session
UE has an established PDU Session with a UPF including the PDU Session Anchor (Remote UPF). The PDU Session user plane involves at least the Source RAN, Source UL CL, local Source UPF (PSA1) and the Remote UPF (PDU Session Anchor, PSA2), where Source UL CL and PSA1 can be co-located.

1. At some point SMF decides to relocate the UL CL due to UE mobility. This may be e.g. the AMF notifying the SMF that the target RAN has sent an N2 Path Switch Request message to an AMF. For more detail on Xn based inter-5G handover refer to clause 4.9.1.2.

2.
The SMF selects a local Target UPF (PSA3) and using N4 establishes the local Target UPF for the PDU Session.

3.
The SMF selects a UPF and using N4 establishes the Target UL CL for the PDU Session. SMF may build the forwarding path between source UL CL and target UL CL to maintain the service path between UE and PSA1 based on the service requirement (e.g. QCI). SMF provides the necessary uplink forwarding rules towards the PSA3 and PSA2 including the Tunnel Info for each UPF to target UL CL. SMF may provide the downlink rules including the Tunnel Info for target UL CL to source UL CL. In addition, the RAN Tunnel Info to target RAN is provided for downlink forwarding. The SMF provides traffic filters indicating what traffic shall be forwarded towards source UL CL（the according traffic should be forwarded to Application based on the Destination Address via PSA1）, PSA3 and PSA2, respectively. Target UL CL provides the CN Tunnel Info for downlink traffic.

NOTE 1:
In case the Target UL CL and the PSA3 are co-located in a single UPF then steps 3 and 4 may be merged.

4.
The SMF updates the PSA2 via N4. It provides the PDU Session CN Tunnel Info for the downlink traffic.

5.
The SMF updates the PSA3. It provides the CN Tunnel Info for downlink traffic.

NOTE 2:
In case the Target UL CL and the PSA3 are co-located in a single UPF then step 6 is not needed.

6.
The SMF updates RAN via N2 SM information over N11. It provides the new CN Tunnel Info corresponding to the Target UL CL. If there is an existing UPF between the Target RAN and Target UL CL, the SMF updates the existing UPF via N4 instead of updating the RAN.
NOTE 3: When the uplink traffic towards PSA1 arrives Target UL CL, based on the forwarding rules of the forwarding path between source UL CL and Target UL CL, these traffic will be forwarded to the source UL CL
7.
The SMF releases via N4 the PSA1.

8.
The SMF releases the Source UL CL. SMF release the forwarding path. The SMF may removes the traffic filters in target UL CL which indicates the according traffic shall be forwarded towards source UL CL.
*************** End of changes *********************
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