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1
Rationale and Proposal

We have a Key Issue for Architectural support for highly reliable deployments. In Rel-15, enablers were introduced for AMF reliability allowing also dynamic runtime load balancing and dynamic runtime load re-balancing. AMF Set was a key concept enabling scalability up to n AMFs within an AMF Set. We propose to introduce the Set concept also for other 5GC NFs – SMF, PCF, AUSF, UDM, NRF, NEF etc.

2
Proposed modification

It is proposed to modify TS 23.742 as follows:

* * * * Start Change * * *.*
6.x
Solution #X: NF Reliability
6.x.1
Introduction

In Rel-15, enablers were introduced for AMF reliability allowing also dynamic runtime load balancing and dynamic runtime load re-balancing. AMF Set was a key concept enabling scalability up to n AMFs within an AMF Set. We propose to introduce the Set concept also for other 5GC NFs – SMF, PCF, AUSF, UDM, NRF, NEF, BSF.

The Concept of NF reliability should work irrespective of whether UDSF is deployed or not. Furthermore, concept of NF reliability should work irrespective of whether UDSF is used as a primary storage or secondary storage. 
6.x.2
High-level Description
It is proposed to introduce the concept of NF Set for all 5GC NFs – SMF, PCF, AUSF, UDM, NRF, NEF, BSF, SMSF, LMF, NSSF. The NF instances within a given NF Set are expected to have access to the same UDSF (when UDSF is deployed) or use back-up NF instance/implementation specific means to share context amongst NF instances within the NF Set. Thus, in principle, any NF instance within an NF set should be able to process the UE transaction as it has access to UE context. 

In case of SMF, this implies that any SMF within the SMF Set have connectivity to the same UPF instance(s) as shown in the following figure:
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Figure 4.x.2-1 Set of SMFs

Following are the key principles for NF Set:

· A Set of equivalent Stateless NFs may be identified by a common “Set ID” (e.g. SMF Set ID, UDM Set ID etc).

· A Specific Instance within a Set may be identified by a “Pointer” (e.g. SMF Pointer, UDM Pointer etc) 

· All NF instances in a Set are from the same manufacturer, and can access the same UDSF.

· In case of SMF, SMFs within the SMF Set can access the same UPFs
· In case of PCF, PCFs in the same Set can access the same UDSF/UDR containing IP-CAN sessions

· In case of UDM/PCF/NEF, UDMs, PCFs, NEFs within the same Set can assess the same UDR/UDSF.
Following figure shows that multiple SMF Sets within a given SMF Area can also access the same UPF instances:
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Figure 4.x.2-2 Multiple SMF Sets

6.X.3
Illustrated Procedures

Editor's note:
This clause describes related high-level procedures for the solution.
6.X.4
Impacts on existing NFs, NF services and interfaces

Editor's note:
This clause describes impacts to existing services and interfaces.

6.X.5
Evaluation

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

* * * * End Change * * *.*
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