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Abstract of the contribution: Describes a new key issue for regarding the allocation of IP addresses for complex SMF and UPF topologies.
Discussion

This study is expected to investigate more complex SMF and UPT topologies that the topologies considered during the 5G Phase 1 work.  One area of concern is that relying on only the SMF to allocate IP addresses to UE IP sessions may result in complex management of IP pools, further complicated when virtualization enables SMF and UPF resources to grow and contract dynamically.  As part of this study additional solutions to manage IP address allocations to PDU sessions need to be investigated.

It is proposed to add a Key Issue for this matter.

An editor’s note is included in the text for this Key Issue to reflect that this key issue is not the priority of the study at this time (in alignment with the agreements stated in the study item description).

Proposal
It is proposed to add the following text to the FS_ETSUN TR document (all new text):

Start of Change

5.X Key Issue #X: IP Address Allocation for Complex SMF/UPF Topologies

5.x.1
Description

The current specification for allocating IP addresses to UE PDU sessions is managed by the SMF as described in 23.501, using the procedures described in 23.502 – these procedures work well when a SMF only interacts with a few UPF’s and in turn those UPF’s are controlled by one (or a couple) of SMFs. These procedures also assume a somewhat static relationship between SMF and UPF, that does not react dynamically to traffic on the network.  As networks and services grow the number of SMFs and UPFs are expected to increase and the relationships between them may become more complex and difficult to manage.
Some of the capabilities of 5G imply that UPF functions will be required to be greatly de-centralized (e.g. Mobile Edge Computing enablers) and in these cases the number of UPF’s will exponentially increase, further complicating management.  Also as address allocation is in response to UE demand, which is not evenly distributed, areas of high demand may exhaust IP Address allocation in one function while low demand elsewhere in the network may leave unused IP Addresses in other functions – this is especially exacerbated when small, highly distributed functions are used.
As virtualization brings a lot of flexibility for deploying (scale in/out) NF (e.g. SMF) instances due to (signaling) traffic variation, there may be a big and varying number of SMF instances using the same UPF as PSA (PDU Session Anchor) and thus needing IP addresses / Prefixes pointing to this UPF.
Solutions to this key issue will investigate alternatives to the basic SMF allocation methods, described in the existing specifications, to address networks that have complex relationships between SMFs and UPFs. 
Editor’s Note: Investigating this key issue has a lower priority than key issues related to SMF and UPF that are restricted to limited geographic areas. 
5.x.2
Requirements

Solutions to this key should describe the following:

Allocation of IP addresses to UE PDU Session (of type IPv4 and IPv6) for topologies where multiple SMF control the same UPF or UPFs.

Co-ordination of IP addresses such that the same IP address is not mistakenly allocated to 2 different PDU sessions of different UEs

Impacts to the solution when SMF and UPF resources grow, and/or contract, due to load or other dynamic events (e.g. Scale In/Scale Out, Scale Up/Scale Down.

Interactions and impacts to roaming scenarios.

Evaluation of these solutions should include comparison to the existing SMF based allocation method.

UE’s should not be aware or impacted by the allocation method.

Network implementations should be able to mix the allocation methods freely. 
Applicability to Mobile Edge Computing and highly distributed SMF/UPF deployments.
End of Change
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