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Abstract of the contribution: This contribution clarifies that this procedure is used when the insertion of a new intermediate UPF is required by the SMF. It also proposes editorial changes to reflect alignment of format for Xn based handover procedure with insertion of intermediate UPF.
Discussion

There are two sections discussing XN based handover with UPF relocation. This contribution clarifies that this particular section (4.9.1.2.3) is relevant when the insertion of a new intermediate UPF is identified by the SMF as opposed to relocation of the existing intermediate UPF.

This contribution also proposes alignment of format for Xn based handover procedure with insertion of intermediate UPF. Each step defined by procedures in 23.502 includes sending/receiving entities along with the name of message/operation and relevant content. This contribution changes format of procedure defined in section 4.9.1.2.3 so that it aligns with other procedure in the specification. Changes are meant to be editorial only.
Proposal

***** Start of Change *****
4.9.1.2.3
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 insertion of a new 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 4.9.1.2.3-1.
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Figure 4.9.1.2.3-1 - Xn based inter NG-RAN handover with setup of intermediate UPF

Steps 1-2 are the same as described in clause 4.9.1.2.2.

3.
SMF to Target UPF (intermediate): N4 Session Establishment Request (Target RAN address, uplink and downlink tunnel identifiers)

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 message is sent to the Target UPF (intermediate).

4.
Target UPF (intermediate) to SMF: N4 Session Establishment Response

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

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

6.
PDU session anchor to SMF: N4 Session Modification Response

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.
SMF to AMF: Nsmf_PDUSession_UpdateSMContext Response (CN Tunnel identifiers)

The SMF sends a Nsmf_PDUSession_UpdateSMContext response  to the AMF. CN Tunnel Information includes uplink tunnel identifiers and address of the new intermediate UPF.

Steps 8-9 are same as steps 7-8 defined in clause 4.9.1.2.2.

***** End of Change *****
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