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Abstract of the contribution: This contribution proposes to clarify the UL CL relocation procedure in clause 4.3.5.7 of 23.502.
1. Discussion
UL CL Relocation:

Intermediate UPF relocation has been described in Xn based handover (clause 4.9.1.2), N2 based handover (clause 4.9.1.3) and Service Request procedures (clause 4.2.3), where the I-UPF can be regarded as UL CL and additional PSA provides local access to a DN.
The procedure in 4.3.5.7, in terms of UL CL relocation, is applicable to Xn based handover as UL CL relocation in other two procedures happens during the procedure not after that. This procedure can also be applicable in case where SMF determine to relocate the UL-CL e.g. policy change in the SMF, AF/PCF trigger.
In order to describe this scenario, there are two options:

· Option #1: Describe the complete procedures by copying the procedures defined in clause 4.9.1.2, 4.9.1.3 and 4.2.3 with replacing the I-UPF with UL CL.

· Option #2: Remove the procedure and refer to existing procedures with I-UPF relocation with clearly stating the I-UPF is the UL CL in case the PSA provides local access to a DN.
Option #1 will obviously introduce TS maintenance difficulty as two same procedures need to be maintained simultaneously and seems unnecessary.

Proposal: Use clause 4.3.5.7 as a general section for UL CL relocation by pointing to the corresponding procedures with I-UPF relocation.
Regarding the EN “Editor's note: Impact on UL CL and/or BP functions is FFS” in clause 4.9.1.2.4, when UL CL is used, the I-UPF can be regarded as UL CL; when Branching Point is used, the I-UPF can be regarded as BP. With such clarification, this EN can be removed.
2. Proposal
It is proposed to agree the following update into TS 23.502.
* * * First change * * * *

4.3.5.7
Simultaneous relocation of UL CL and additional PSA for a PDU Session
Intermediate UPF relocation procedures have been described in Xn based handover (clause 4.9.1.2), N2 based handover (clause 4.9.1.3) and Service Request procedures (clause 4.2.3), where the I-UPF can be regarded as UL CL in case the PSA provides local access to a DN. Simultaneous UL CL and additional PSA relocation can happen in Xn based handover, N2 based handover and Service Request procedures.
The following procedure (just an example call flow triggered by Xn based handover) is triggered by SMF in order to relocate the UL CL and additional PSA serving a PDU Session for a UE.
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Figure 4.3.5.7-1: Simultaneous relocation of UL CL and additional PSA for a PDU Session

UE has an established PDU Session with a UPF including the PDU Session Anchor (Remote UPF). The PDU Session user plane involves at least the Source RAN, Source UL CL, local Source UPF (PSA1) and the Remote UPF (PDU Session Anchor, PSA2), where Source UL CL and PSA1 can be co-located.

1.
At some point SMF decides to relocate the UL CL due to UE mobility. This may be e.g. the AMF notifying the SMF that the target RAN has sent an N2 Path Switch Request message to an AMF. For more detail on Xn based inter-5G handover refer to clause 4.9.1.2.

2.
The SMF selects a local Target UPF (PSA3) and using N4 establishes the local Target UPF for the PDU Session.
3.
The SMF selects a UPF and using N4 establishes the Target UL CL for the PDU Session. SMF provides the necessary uplink forwarding rules towards the PSA3 and PSA2 including the Tunnel Info for each UPF. In addition, the RAN Tunnel Info to target RAN is provided for downlink forwarding. The SMF provides traffic filters indicating what traffic shall be forwarded towards PSA3 and PSA2, respectively. Target UL CL provides the CN Tunnel Info for downlink traffic.

NOTE 1:
In case the Target UL CL and the PSA3 are co-located in a single UPF then steps 3 and 4 may be merged.
4.
The SMF updates the PSA2 via N4. It provides the PDU Session CN Tunnel Info for the downlink traffic.
5.
The SMF updates the PSA3. It provides the CN Tunnel Info for downlink traffic.

NOTE 2:
In case the Target UL CL and the PSA3 are co-located in a single UPF then step 6 is not needed.
6.
The SMF updates RAN via N2 SM information over N11. It provides the new CN Tunnel Info corresponding to the Target UL CL. If there is an existing UPF between the Target RAN and Target UL CL, the SMF updates the existing UPF via N4 instead of updating the RAN.
7.
The SMF releases via N4 the PSA1.

8.
The SMF releases the Source UL CL.
* * * Second 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 an intermediate UPF is needed. In case of using UL CL, the I-UPF can be regarded as UL CL and additional PSA provides local access to a DN. In case of using Branching Point, the I-UPF can be regarded as BP.
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 new intermediate UPF (I-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.
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 Nsmf_PDUSession_UpdateSMContext response (CN Tunnel Information) to the AMF.


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

* * * Third change * * * *

4.9.1.2.4
Xn based inter NG-RAN handover with relocation 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 the intermediate UPF (I-UPF) is to be relocated. In case of using UL CL, the I-UPF can be regarded as UL CL and additional PSA provides local access to a DN, the simultaneous relocation of UL-CL and the additional PSA is described in clause 4.3.5.7. In case of using Branching Point, the I-UPF can be regarded as BP.

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 4.9.1.2.3-1.
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Figure 4.9.1.2.3-1 - Xn based inter NG-RAN handover with intermediate UPF relocation

Steps 1-9 are same as steps 1-9 described in clause 4.9.1.2.3.

10.
[Conditional] The timer is started in step 4 if the source UPF is not the PSA UPF. When this timer is expired, the SMF initiates Source UPF release procedure by sending an N4 Session Release Request (Release Cause).

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

* * * End of all changes * * * *
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