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Abstract of the contribution: This contribution proposes to enhance the UPF registration via NRF, as part of key issue 2: User Plane Aspects.
Introduction

This contribution proposes to enhance the UPF registration via NRF, as part of key issue 2: User Plane Aspects.
In Rel-15, SMF provisioning of available UPFs using NRF was introduced. This procedure can be used before SMF selects UPF and before SMF establishes N4 association with UPF. 

The profile parameters specific for UPF are listed in TS 23.502 subclause 4.17.6.1. These contain a list of (S-NSSAI, DNN) and a list of SMF Areas the UPF can serve. In addition, CT4 has agreed to include the list of User Plane interfaces configured on the UPF in the UPF profile.
Once SMF has discovered UPFs, it can establish N4 association with selected UPFs, and during the N4 association setup, SMF and UPF will exchange information regarding their capabilities.
Excerpt from TS 23.502:
"4.17.6
SMF Provisioning of available UPFs using the NRF

4.17.6.1
General

This clause describes the provisioning of available UPFs in SMF using the NRF as documented in TS 23.501 [2], clause 6.3.3.

This optional node-level step takes place prior to selecting the UPF for PDU Sessions and may be followed by N4 Node Level procedures defined in clause 4.4.3 where the UPF and the SMF exchange information such as the support of optional functionalities and capabilities.
As an option, UPF(s) may register in the NRF. This registration phase uses the Nnrf_NFManagement_NFRegister operation and hence does not use N4. For the purpose of their registration onto the NRF, UPF(s) are associated with a single service called "UPF _Management".

For the purpose of SMF provisioning of available UPFs, the SMF uses the Nnrf_NFDiscovery service to learn about available UPFs.

NOTE:
The protocol used by UPF to interact with NRF is described in TS 29.510 [37]

UPFs may be associated with UPF Provisioning Information in the NRF. The UPF Provisioning Information consists of a list of (S-NSSAI, DNN) and of a SMF Area Identity the UPF can serve. The SMF Area Identity allows limiting the SMF provisioning of UPF(s) using NRF to those UPF(s) associated with a certain SMF Area Identity. This can e.g. be used in case an SMF is only allowed to control UPF(s) configured in NRF as belonging to a certain SMF Area Identity.

The SMF Area Identity is optional in the UPF Provisioning Information."

One possible improvement for Rel-16 in this area could be the advertisement of UPF capabilities or optional features via NRF instead of relying on N4 association setup.
Proposal

It is proposed to update TR 23.742 as follows.

CHANGE – ALL TEXT IS NEW
6.Z
Solution Z: UPF features advertisement via NRF
6.Z.1
Introduction
This is a solution for Key Issue 2 : User Plane Aspects.

6.Z.2
High-level description
In Rel-15, SMF provisioning of available UPFs using NRF was introduced. The procedure can be used before SMF selects UPF and before SMF establishes N4 association with UPF. 
The profile parameters specific for UPF, in Rel-15, are:

· a list of (S-NSSAI, DNN)
· a list of SMF Areas the UPF can serve
· the list of User Plane interfaces configured on the UPF

Once SMF has discovered UPFs, it can establish N4 association with selected UPFs, and during the N4 association setup, SMF and UPF will exchange information regarding their capabilities. In particular, UPF will provide SMF with UPF capabilities and User Plane interfaces.
In this solution, UPF capabilities and optional features are registered via NRF instead of relying on N4 signalling, thus avoiding the establishment of N4 association just for discovering UPF capabilities.
The UPF features that UPF can register into NRF would correspond to a subset of the features listed in "UP Function Features" IE in stage 3 (3GPP TS 29.244).
Editor's note:
The UPF features possibly affecting UPF selection (e.g. support for Framed Routing, support for Header Enrichment) are FFS.
6.Z.3
Impacts on existing NFs, NF services and interfaces

UPF Provisioning Information in UPF profile maintained by NRF needs to be enhanced with UPF features.
6.Z.4
Evaluation
Editor's note:
This clause provides an evaluation of the solution.
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