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Abstract of the contribution: This pCR proposes a candidate solution for the key issues in the use cases of that a SMF is not able to control UPFs throughout intra/inter PLMN(s). This pCR would also provide a concept to deal with the issue on multiple SMFs shared UPF.
1.
Introduction
To deal with the issues in ETSUN use cases, it is expected that some SMF interacts in between an AMF and an anchor SMF for a mobility session in a PLMN. That SMF is expected to handle the data path for the session with the UPFs that the anchor SMF isn’t allowed to control.  In that way, the number of entities and interaction overhead between them could be increased in 5GC control plane in addition to what Rel-15 architecture and procedure defined in TS23.501 and TS23.502. 
ETSUN use cases will widely be deployed in the future so that it would be nice if we can keep the architecture in simple as much as possible. It makes easy for the deployment and the operation that helps operators to make sure enough coverage for their networks which could leverage ETSUN solutions.
This contribution proposes a solution to address ETSUN issues with simple usage of an IP address that abstracts an UPF in the control plane and small augment to existing 5GC interfaces. In architectural perspective, both IPv4 and IPv6 address families are expected as the protocol for the user plane to provide address spaces for it. But IPv6 would be preferable in terms of size of address space in case that limited size of available address space will be a restriction for network planning and will impact to the deployment.

2.
Proposal
This proposal introduces the notion of pseudo UPF, pUPF for short, to the control plane of 5GC. The purpose of the pUPF is to keep 5GC control plane simple.
* * * * Start of Change * * * * 

6.X
Solution #X:

6.X.1
Overview

A pUPF is defined in an anchor SMF or a NRF for a mobility session as an IP address assigned from a target region’s address space to the user plane in the region of those NFs. Here it is assumed that the UPF entity for the address of the pUPF does not exist in the user plane, but in the control plane.
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Figure 6.X.1-1 pUPF and IP address spaces for ETSUN

As a normal operation, the anchor SMF decides which pUPF to be chosen to configure the data path for the mobility session as if the selected pUPF is actual UPF allowed to connect to the gNB in the target region between the anchor UPF using N9 for the session.

This does not require the call-flow to be changed in the control-plane. This only requires the control plane to bring parameters regarding pUPF address in addition to the existing ones in some 5GC interfaces, such as N2, N4 and N11.

Forwarding policy applied to the address space for pUPF in the user plane would be pre-configured through some means into the routers and switches in the target region where an anchor SMF of a mobility session needs to establish the data path. That forwarding policy could include access control for UPFs in the outside of regions, reliability and QoS like bandwidth, priority, and latency of the path.

Actual user plane handling based on the control plane policy using pUPF needs to be studied.

* * * * End of Changes * * * * 
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