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Abstract of the contribution:
This contribution discusses when to perform UPF relocation in case of UE mobility and suggests a way forward.
1
Discussion

This contribution aims at addressing the following question:
Q. In case of UE mobility, when shall anchor UPF relocation be performed, i.e. either during UE mobility or after UE mobility?
Prior to answering the above question, we focus on the following scenario:
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· When UE moves from source RAN within anchor UPF (i.e. UPF1) service area to target RAN which is beyond the anchor UPF service area, it implies that there is no connectivity between the target RAN and the anchor UPF.
· In this case, there are two solution approaches: (i) changing the anchor UPF with a new one (i.e. UPF2) that has a connectivity with target RAN or (ii) inserting some intermediate UPF in-between to provide connectivity between the target RAN and the anchor UPF.
· The UE can have multiple PDU sessions with either SSC mode 2 or 3 (SSC mode 1 is out of scope of this paper).
Similarly with EPC, 5GC also needs to handle UE mobility in a different way according to UE’s CM state: handover for UE in CM-CONNECTED state and registration due to mobility (mobility TAU) for UE in CM-IDLE state. Thus, we further consider UE’s CM state separately in each solution approach.
==========================================
Case 1: Anchor UPF relocation during UE mobility

· Solution requirement

· Instant notification of UE mobility from AMF to SMF is required whenever UE mobility happens irrespective of UE's CM state.
· Subcase A: UE is in CM-CONNECTED state
· Solution: Anchor UPF relocation during handover, which indicates that the anchor UPF can successfully change for PDU sessions that are accepted by target RAN before the handover procedure is complete
· Pros

1 5GC does not need to perform a separate UPF relocation in case of UE handover
· Cons: 

1 Complexity increase in handover procedure

2 Abrupt IP@ change of the PDU session during handover
· Subcase B: UE is in CM-IDLE state

· Solution 1: UPF relocation triggered by UE mobility notification, which implies that UPF service area needs to have a dependency with UE’s registration area. That is, the UPF service area can be formed in the unit of registration area for the UE.
· Pros

1 Fast data transmission by service request procedure

· Cons

1 It is difficult to manage registration area in case of multiple PDU sessions served by different anchor UPFs
2 Registration area update is required whenever a new PDU session is established

3 Abrupt IP@ change due to UE mobility

· Solution 2: UPF relocation is performed when actual data happens (i.e. UPF relocation during service request)

· Pros

1 Signalling reduction between AMF and SMF in case when there is no data after UE mobility
· Cons

1 For UE in CM-IDLE state, a first data packet using an old IP@ is lost because UE moves beyond UPF service area that routes the old IP@
2 Abrupt IP@ change during service request

==========================================

Case 2: Anchor UPF relocation after UE mobility

· Requirement: Before UPF relocation, existing PDU session(s) needs to be sustained even after UE moves beyond the anchor UPF service area
· Subcase A: UE is in CM-CONNECTED state

· Solution: SMF can trigger anchor UPF relocation after handover is completed

· Pros

1 Decoupling between handover and UPF relocation

2 No abrupt IP@ change during handover
· Cons

1 5GC needs to support connectivity between anchor UPF and serving RAN after handover

· Subcase B: UE is in CM-IDLE state

· Solution: SMF can trigger anchor UPF relocation after UP connection for the PDU session is activated

· Pros

1 Decoupling between mobility TAU and UPF relocation

2 Decoupling between UE’s registration area and UPF service area
3 No abrupt IP@ change during either mobility TAU or service request
· Cons

1 5GC needs to support connectivity between anchor UPF and serving RAN when UE performs service request

==========================================

According to the above analysis, “Case 2: Anchor UPF relocation after UE mobility” approach is more appreciated with respect to signalling complexity between AMF and SMF including decoupling of MM and SM context philosophy and versatile applicability of SSC mode 2 and 3 over SSC mode 1.
2
Proposal

It is proposed that in case of UE mobility anchor UPF relocation is performed after the UE mobility procedure is completed in 5GC.
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