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Abstract of the contribution: Confusion on Figures 4.9.1.1.2-1 and 4.9.1.1.3-1. The Downlink arrow occurring after the Handover execution that goes from the UPF (PDU Session Anchor) to the UE through the Target RAN gives the wrong impression that the UPF (PDU Session Anchor) was notified about the new UE location before the N2 Path Switch Request was performed.
Proposal

On both Figure 4.9.1.1.2-1 and Figure 4.9.1.1.3-1, replace the existing arrow occurring after the Handover execution that goes from the UPF (PDU Session Anchor) to the UE through the Target RAN by a “Downlink data” arrow going from the Target RAN to the UE. This will help understanding that the downlink data is the Forwarded data from the source RAN and not directly sent by the UPF (PDU Session Anchor) through the Target RAN.
The following changes are proposed to TS 23.502.

* * * First change* * * *
4.9.1.1.2
Xn based inter NG RAN handover with User Plane function relocation

This procedure is used to hand over a UE from a Source RAN to a Target RAN using Xn when the AMF is unchanged and the SMF decides that the Source UPF is to be relocated.

Editor's note:
Impact on UL-CL and/or BP functions is FFS.

It is assumed that the PDU session for the UE comprises of an UPF that acts as a PDU session anchor and an intermediate UPF at the time of this Handover procedure. The Source UPF referred in this clause is the UPF which terminates N3 interface in the 5GC and it serves as the PDU mobility anchor for the given PDU session. The presence of IP connectivity between the Source UPF and Source RAN, and between the Target UPF and Target RAN, is assumed.

The call flow is shown in figure 4.9.1.1.2-1.
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Figure 4.9.1.1.2-1 - Xn based inter NG RAN handover with Source UPF relocation


Steps 1-2 are the same as discussed in clause 4.9.1.1.1.

3.
For PDU sessions to be switched, the SMF then selects a new Target UPF based on UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2]. If UE has moved out of the service area of the UPF connecting to RAN, SMF selects a new Target UPF. Target UPF IP address assignment and allocation of downlink and uplink tunnel identifiers are performed by the SMF. An N4 Session Establishment Request (Target RAN address, uplink and downlink tunnel identifiers) message is sent to the Target UPF.

4.
The Target UPF sends an N4 Session Establishment Response message to the SMF. The SMF starts a timer, to be used in step 10.

5.
The SMF sends N4 Session Modification message to the PDU session anchor.

6.
The PDU session anchor responds with the N4 Session Modification Response message. At this point, PDU session anchor starts sending downlink packets to the Target RAN using the address and tunnel identifiers of the Target RAN via Target UPF.

7.
The SMF sends a N11 Message Ack (CN Tunnel Information) to the AMF.

Steps 8-9 are same as steps 7-8 defined in clause 4.9.1.1.

10.
Once the timer has expired after step 4, the SMF initiates Source UPF release procedure by sending an N4 Session Release Request (Release Cause).

11.
The Source UPF acknowledges with an N4 Session Release Response message to confirm the release of resources.

* * * Second change* * * *
4.9.1.1.3
Xn based inter NG RAN handover with insertion of intermediate UPF

This procedure is used to hand over a UE from a Source RAN to a Target RAN using Xn when the AMF is unchanged and the SMF decides that an intermediate UPF is needed.

It is assumed that the PDU session for the UE comprises of only one UPF that acts as a PDU session anchor at the time of this Handover procedure. The presence of IP connectivity between the UPF (PDU session anchor) and Source RAN, and between the Target UPF and Target RAN, is assumed.

The call flow is shown in figure 4.9.1.1.3-1.
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Figure 4.9.1.1.3-1 - Xn based inter NG RAN handover with setup of intermediate UPF

Steps 1-2 are the same as discussed in clause 4.9.1.1.1.

3.
For PDU sessions to be updated, the SMF then selects a new Target UPF (intermediate) based on UPF Selection Criteria according to clause 6.3.3 of TS 23.501 [2]. If the UE has moved out of the service area of UPF connecting to RAN, SMF selects a Target UPF (intermediate). Target UPF IP address assignment and allocation of downlink and uplink tunnel identifiers are performed by the SMF. An N4 Session Establishment Request (Target RAN address, uplink and downlink tunnel identifiers) message is sent to the Target UPF (intermediate).

4.
The Target UPF (intermediate) sends an N4 Session Establishment Response message to the SMF.

5.
The SMF sends N4 Session Modification message to the PDU session anchor.

6.
The PDU session anchor responds with the N4 Session Modification Response message. At this point, PDU session anchor starts sending downlink packets to the Target RAN using the address and tunnel identifiers of the Target RAN via Target UPF.

7.
The SMF sends a N11 Message Ack (CN Tunnel Information) to the AMF.


Steps 8-9 are same as steps 7-8 defined in clause 4.9.1.1.

* * * End of changes* * * *
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