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Abstract: This contribution proposes to update Key Issue #3: Enhancement of Session Continuity during UE Mobility to include how to avoid IP address reallocation during UPF relocation into the study.
Discussion
According to current TS 23.501, UP optimization for a moving UE is based on reselecting UPF acting as PSA. When the UPF acting as PSA is reselected, the IP address is reallocated to be associated with the new PSA UPF. This IP changing may break upper layer session continuity, unless the application supports IP layer mobility by some mechanisms e.g. MPTCP or QUIC, which are still under development. Supporting IP layer mobility management for an application is a strong requirement on the application side, and complicates application system design. 
Some mechanisms defined in Rel-15 for supporting session/service continuity and/or UP optimization are listed below:
The SSC mode 1 maintains the initial UPF. It guarantees IP continuity for the IP address associated with the initial UPF and therefore guarantees session continuity. It however offers no UP efficiency for the traffic using that IP address when UE moves. 
The SSC mode 2 offers UP efficiency but may interrupt service continuity.

The SSC mode 3 offers support of session continuity and UP efficiency both. With SSC mode 3, the old UPF is kept for ongoing traffic for a period of time. During this period, the ongoing traffic may go through an inefficient path. The old UPF and the UE IP address associated to it are released as soon as a timer expires. This breaks session continuity if the ongoing traffic has not finished by the time the IP address is released. If the network knows when the ongoing traffic will finish, it may delay the release. But nevertheless, this knowledge is very difficult, if not impossible, to obtain. This means the application has to support dynamic IP mobility (by e.g. MPTCP or QUIC) to avoid breaking upper layer service continuity. 
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(a) Without application server relocation


(b) With application server relocation
Figure 1: UP inefficiency analysis for SSC modes 1 and 3 with UE mobility
The limitation of SSC modes 1 and 3 in UP efficiency is illustrated by Figure 1. The UE is moving from location X1 to location X2. At location X1, the efficient UP path (Path 1) connecting the UE and the application is established through the UPF1. With SSC mode 1, at location X2 the UP path has to go through the initial UPF1 for the sake of IP continuity, that is, Path 2 is used for connecting the UE and the application, which is less efficient than Path 3 via the UPF2. With SSC mode 3, the ongoing traffic is migrated from Path 2 to Path 3 after the timer expires. 
In Figure 1(b), where application relocation occurs, Path 2 connects to the new location of the application for SSC mode 1 and may connect to either the old location and/or the new location for SSC mode 3, depending on whether application relocation is completed before the timer expiry.
Another mechanism of UL CL is used to branch a subset of UE traffic to local access of the DN. But this mechanism
 relies on the existing of a SSC mode 1 PDU session anchor to keep the UE IP address unchanged even there is no traffic need to be transferred to the remote PSA UPF; and 


To support URLLC service without impact to the design of application layer, this paper proposes to update Key Issue #3: Enhancement of Session Continuity during UE Mobility to investigate how to avoid IP address reallocation in SSC mode 3 during UPF relocation into the study.
Proposal
The following changes are proposed to TR 23.725.
* * * * Start of Change * * * *
5.3
Key Issue #3: Enhancement of Session Continuity during UE Mobility

5.3.1
General Description

This key issue focuses on enhancing session continuity while maintaining UP efficiency. The follow problems are to be studied.

-
How to enable runtime coordination between AF and 5GC for supporting application relocation without breaking upper layer session and service continuity

When application relocates to a new DNAI, N6 connection is re-established with the new DNAI. To support upper layer session and service continuity, application traffic should be routed over the new N6 connection only after it is fully ready. This requires the 5GC to know when the end of N6 connection in the DN is ready before it switches to the new N6 connection. In Rel-15, such runtime coordination is not supported yet.
-
How to handle ULCL relocation or PSA relocation (for SSC mode 3) for URLLC services, and how the traffic routing on N6 interface is fulfilled are FFS. 


Note: The solutions to this key issue should reuse, if possible, functions of the 5GC developed in Rel-15.

* * * * End of Changes * * * *
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