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Abstract: This discussion paper discusses issues of handover and simultaneous change of L-PSA/BP/ULCL and I-SMF.
1. Discussion
In SA2 #135 meeting, S2-1910290 was approved to remove procedure in clause 4.23.9a on simultaneous change of L-PSA, ULCL/BP and I-SMF. The main argument is that target I-SMF selection in the procedure is not compatible with handover procedure during which target I-SMF has already been selected and relocated.

This discussion paper is to discuss the consequences of removing the procedure and potential gaps to be resolved.

Let’s take handover scenario as an example (SR procedure is similar), in which UE perform handover with a PDU Session with multiple PSAs as shown in Figure 1. 
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Figure 1: Handover when UE has a PDU Session with multiple PDU Session Anchors
As shown in the figure, before UE handover, uplink/downlink data is transferred to/from local DN via the blue path in Figure 1. According to current handover procedure, during UE handover, the downlink data of the local DN is sent to UE via the indirect forwarding tunnel, as the yellow line in Figure 1. At the end of handover procedure, the source I-SMF/ULCL/BP/PSA2 will be released. Hence the service via local PSA2 will be immediately torn down after handover.
The intention of supporting simultaneous change of I-SMF/ULCL/L-PSA was to enable a service continuity in this case. However, to allow this simultaneous change after handover, the handover procedure should be extended to keep the source I-SMF/L-PSA after handover procedure, then the simultaneous change can be performed to allow a graceful PSA/service relocation from old to new service area to keep service continuity. One possible solution is shown in the annex.
NOTE: There was a common understanding that not to merging simultaneous change of I-SMF/ULCL/L-PSA into mobility procedures, e.g. handover procedure.

Considering the progress of Rel-16 and ETSUN, another alternative is not to support the continuity for services go via local PSA in I-SMF relocation case in this release (:P). Even that, the release of local PSA and terminated of service need to be clarified in the HO procedure.
2. Proposal
Proposal: During the mobility procedures with I-SMF change, the source I-SMF initiates N4 Session Release procedure to the local PSA to release the resource for the PDU session, and consequently, the services go via local PSA will be terminated. A corresponding CR S2-1911178 is submitted for the clarification.
3. Annex

Potential solution to support graceful I-SMF/ULCL/BP/L-PSA relocation by extending Handover procedure
To avoid ungraceful service interrupt during handover procedure, the source I-SMF/ULCL/L-PSA need to be kept after handover procedure until simultaneous change of I-SMF/ULCL/L-PSA relocation happens.

A forwarding tunnel between source ULCL and target ULCL (similar as N9 forwarding tunnel in clause 5.6.4.2 of TS 23.501) need to be set up during handover and kept after handover procedure. 
In the ETSUN scenario, to set up the forwarding tunnel, the target I-SMF shall interact with the source I-SMF during the handover procedure. After the handover procedure, UE access to the source local DN via the N9 forwarding tunnel, as the green line shown in Figure 1. 
To support the solution, three SMFs (2 I-SMFs and 1 anchor SMF) will co-exist after handover, architecture and interfaces of N4/N16a need to be enhanced accordingly.

After the handover procedure, L-PSA relocation can be performed to move the service from old L-PSA to a new L-PSA controlled by the target I-SMF, after that the source I-SMF/ULCL can be released.
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