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Abstract of the contribution: This contribution proposes a new solution for how to handle UL CL/BP by enabling UPF to flexible interface different SMFs.
Discussion

General considerations

Key issue #1 covers aspects related to insertion of UPF with UL CL / BP when the SMF controlling the PSA UPF of the PDU Session cannot control the UPF with UL CL / BP, e.g. a UPF deployed at a distributed site. The UL-CL/BP to be inserted may be in the same or different regional / administrative areas.
This aspect relates to questions about what UPFs can be controlled from the SMF serving the PDU Session. The problem statement in KI#1 assumes that there is some limitation in what UPFs an SMF can interface/control, even if both SMF and UPF are within the same regional / administrative area and even if the UPF is within the SMF Service Area of the SMF controlling the PSA. 
It is not documented in detail where this limitation comes from in case the UPF and SMF are part of the same regional / administrative area and the UPF is within the SMF Service Area. However, one reason can be that SMFs would need to be configured with UPF resource info (e.g. UE IP address ranges) and it is not reasonable to separate UPF resource info between all SMFs in case there are many SMFs. SMFs would then only be able to control UPFs for which it has been configured with corresponding resource information. 
Solution description
Making UPFs more self-contained and less reliant on configuration in SMF is one way to allow a UPF to be controlled by multiple different SMFs. In this way it could in principle be possible to allow any SMF (in the same regional / administrative area) to control a UPF. Making UPFs more self-contained includes the following, in order to “decouple” UPF from SMF:

-
Enable UE IP address allocation outside of SMF, either in UPF itself, or in a central server. This is discussed as part of objective 2 of the ETSUN study and multiple solutions have been proposed and documented in the TR, but it is also relevant as a solution component for the above-mentioned part of key issue #1 for objective 1 of the study. This avoids partitioning UPF resources between SMFs. 

-
To ensure further flexibility and decoupling of SMF and UPF, it should be possible for the SMF controlling the PSA of the PDU Session to easily discover available UPFs suitable as UL CL/BP, preferably without pre-configured knowledge. This functionality is already available as part of rel-15 using e.g. UPF-initiated N4 Association Setup, discovery of UPF capabilities via N4, as well as UPF discovery via NRF, but enhancements may be needed. For example, discovery of the UPF Service Area may need to be added to N4. 
If this is done, it seems that SMF for interfacing a UL CL/BP directly within a regional / administrative area should not be an issue.
Proposal

It is proposed to update TR 23.726 as follows

***** First Change *****

All new text
6.X 
Solution X: UL-CL/BP Insertion with UPF that is capable to flexibly interface any SMF
6.X.1
Overview

This solution addresses the following part of key issue #1:

-
How to insert an UPF supporting UL-CL/BP (IPv6 multi-homing) which is not controlled by the SMF that controls the PSA of the PDU Session. The UL-CL/BP to be inserted may be at the same or different regional / administrative areas

6.X.2 
Description 
6.X.2.1 
General
This solution addresses the KI on UL CL/BP insertion, for a use case where SMF cannot be the sole control plane for a UPF. 
The solution proposes that the UPF (UL CL/BP) shall have sufficient self-independence to enable it to interface and receive rules from multiple SMFs in a flexible fashion, without having dedicated control of UPF resources in one or a few specific SMFs. In this way it can be feasible to allow any SMF (in the same regional / administrative area) to control a UPF (UL CL/BP).
The solution proposes that UE IP address allocation can be managed outside of SMF. This is discussed as part of objective 2 of the ETSUN study and multiple solutions have been proposed and captured in the TR, e.g. to enhance UPF to support UE IP address management or to host UE IP address management in external servers such as AAA, DHCP or NRF (see solutions #8 – #12). This avoids partitioning UPF resources between SMFs. 

To ensure further flexibility and decoupling of SMF and UPF, it should be possible for the SMF controlling the PSA of the PDU Session to easily discover available UPFs and their associated capabilities and properties, possibly without pre-configured knowledge about the UPFs in each SMF. Discovery of UPF as well as UPF capabilities via N4, as well as discovery/provisioning of UPFs in SMF via NRF is already available as part of rel-15, but enhancements may be needed. This solution proposes the following enhancements:
- 
The UPF provides the UPF Service Area to the SMF via N4. 

Editor’s note: Whether any additional enhancements to SMF/UPF, N4 or to the discovery/provisioning of UPFs using NRF is needed is FFS

If the UPF (UL CL/BP) is in the same regional / administrative area as the A-SMF (i.e. SMF serving the initial PSA UPF), then the A-SMF selects the UPF (UL CL/BP) and has the N4 session with it. The corresponding architecture is shown in Figure 6.X.2-1 below.
If the UE is not in the same regional / administrative area as the A-SMF, then it is assumed that solutions such as #1 and #6 are used to insert an I-SMF between AMF and A-SMF. If the UPF (UL CL/BP) is in the same regional / administrative area as the I-SMF, then the I-SMF selects the UPF and has the N4 session with the UPF. The corresponding architecture is shown in Figure 6.X.2-2 below.
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Figure 6.X.2-1: System architecture with UL-CL/BP in same region / administrative domain as SMF serving initial PSA
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Figure 6.X.2-2: System architecture with UL-CL/BP in same region / administrative domain as I-SMF 
6.X.2.2 
Procedures

Existing procedures are re-used. In case of multiple regional / administrative areas, solutions 1/6 are used where UPF (UL CL/BP) is controlled from I-SMF (if UL CL is in region of I-SMF) or A-SMF (if UL CL is in region of A-SMF).

6.X.3
Impact of the solution to existing entities

The following impacts are foreseen:
-
To support UE IP address allocation outside of SMF, the solution will have same impact as solutions defined for objective 2, depending on solution that gets agreed (to allow UE IP address outside of SMF).

- 
Enhancements to N4 to provide the UPF Service Area to SMF

Editor’s note: Additional impacts is FFS
6.X.4
Evaluation of the solution

Editor's note:
This clause provides an evaluation of the solution.

***** End of Changes *****
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