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Abstract of the contribution: This document discusses the current IP address mechanisms for LTE and considers how the growth in network services and use cases in 5G have implications on the simple methods used.  The position that is reached is that the procedures for PDU creation introduced for 5G should utilize a subscriber specific policy when allocating an IP address to a PDU session.
Discussion

Overview
Currently, when a bearer is created 3GPP specifies that the PGW immediately allocates an IP address for the UE to use for the bearer – while 3GPP does not specify how the PGW determines which IP address to allocate, often a simple “allocate the next available address” method is used.  While this was satisfactory for the originally foreseen LTE services, these simple methods are already straining with the growth in variety of LTE services, and new methods are being sought to enhance the allocation using some hard coded policy in the PGW.  With the expansion of use cases, devices, and services already determined for 5G networks it is clear to this operator that simple methods will be insufficient.
Examples of how 5G capabilities cause issues with existing simple allocation methods.

Slicing – Enabling individual slices to manage and control IP pools independently to the UE

Local routing – Optimizing IP addressing for direct communication UE-UE or UE-Infrastructure

Optimal Routing – Enabling IP addresses to be managed using local pools

Tenancy – Enabling 3rd party tenants to use and manage their own IP address for their own devices

Device Diversity – Allocating IP addresses based on the type of device and subscribed services
To address the variety of use cases the SMF will need to support multiple IP allocation methods (examples of such methods include; support for multiple pools, interfaces to non-3GPP databases, connection via NEF to 3rd Party databases, roaming interfaces to HPLMN, etc); additionally if multiple allocation methods exists, the SMF will need to determine which method is appropriate to the PDU it is creating.  It is not intended in this paper to go into further details on the allocation methods (either they will be specified by 3GPP, or left to implementation specifics), however how the 5G system determines which method to utilize is fundamental to the structure of the PDU creation procedures and therefore this paper looks at three ways for selecting an IP Address allocation method.
Solution 1
Selection of method is hard coded into the SMF – based on the pre-determined criteria the SMF determines the best available allocation method.
Advantages – No standards impacts, operationally simplistic
Disadvantages – Hard to customize services, slow to reflect changing requirements, contra to 5G study goal
Solution 2

Single allocation method per SMF instance.  Each specific SMF instance only supports 1 method, based on service requirements the 5G system selects the specific SMF instance that supports the required method.
Advantages – Re-uses SMF selection functionality, Accommodates diverse services
Disadvantages – Operationally complex (SMF Management, Troubleshooting, Service Validation, etc), mobility complexity
Solution 3

Policy based determination.  Subscriber specific policy in the PEF is extended to include parameters that identify the IP Address allocation method, and the SMF uses these policy parameters when creating a PDU session (that requires an IP address) to determine the allocation method (or use default method if there is none specified)
Advantages – Flexible to accommodate diverse service requirements, customizable, centralized policy

Disadvantages – Additional policy parameters need specification

Based on evaluation of the three approaches it is suggested that Solution 3 be adopted; Specifically that the 5G subscriber specific policy include parameters that will govern the IP address allocation method; Further, that procedures that create PDU sessions (for PDU’s that require an IP address) should use the allocation method identified by the policy (or a default method if there is none specified).  This does not prevent solution 2 from being used in certain cases (e.g. network slicing where each slice uses its own SMF).  Further work can then be done to specify the details of the policy parameters and how the SMF uses these to select the allocation method.
Proposal

It is proposed to technically endorse that when the procedures for creating a PDU session require allocating an IP address, then the method used to determine the appropriate address should be determined by subscriber specific policy.  It is suggested that flows for PDU creation to this meeting have an appropriate “Editor’s Note” added to reflect this agreement.
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