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1. Introduction

Lenovo proposed in SA2-146e a new study on supporting network function coordination leveraging analytics provided by NWDAF.
During discussion of this SID the main comments raised by companies was the dependency/relation with the eNA_Ph3 study and the work carried out in SA5.

This discussion paper provides further justification on the need of this work in Release 18. In order to simplify the discussion, Lenovo propose that this objective to be studied as part of the eNA phase 3 study as a separate work task. 
The discussion paper is split into the following sections:

-
Clause 2 provide justification on the need to support this study in Release 18

-
Clause 3 propose additional objectives to be captured as a work task within eNA phase 3

-
Clause 4 includes TU estimation for the proposed work task. 
2
Justification
Currently a Net work Function determines an action based on one of the following (example in Figure 2.1):

-
Internal triggers

-
Configuration from OAM

-
Analytics input from an NWDAF

-
Events from other NFs (e.g. indication of new subscription data from UDM)

Each NF determines an action based on internal/vendor configuration which is implementation specific and out of scope of 3GPP. 
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Figure 2.1: NF determing an action

Each NF determines actions independently of actions taken by other NF(s) and is not aware of any action taken by other NFs. One example is the case of managing the load for a network slice as illustrated in Figure 2.2
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Figure 2.2: An example of uncoordinated action by each NF

An NSSF, AMF and PCF may take decisions for reducing the network slice load when the slice load exceeds a configured threshold. The thresholds are configured to each NF type by the network operator. Such NFs determine the action required when the slice load exceeds a configured threshold. The determination can be based on internal triggers or based on analytics received from the NWDAF. Each NF will make an independent decision to ensure that the slide load does not exceed the threshold. The action by each NF type can be:

-
NSSF may allocate an S-NSSAI to a new network slice instance (new NSI ID), 
-
AMF may reject accepting UEs registering to the overloaded slice and 
-
PCF may allocate a new RFSP index moving UEs to a different slice.
Not all the actions from each NF type may be needed to ensure that the slice load does not excheed the configured threshold. For example, the action of an NSSF to allocate a new NSI ID can be sufficient to reduce/maintain the slice load below the configured thresholds.
Another example is when SMF, AF and PCF make decisions to optimise the performance of a user plane connection of a UE. An SMF may take decision to move the user plane connection in a different DN path, the PCF may allocate a different QoS for a session and the AF may decide to influence the routing of the DN connection.
Such examples indicate that a coordination between NFs is required to ensure that the actions taken by each NF does not create conflicts.  As part of this work task the objective would be to study mainly how such NF coordination can be supported within the 5GC. 
An example solution is provided in Figure 2.3.
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Figure 2.3: Example solution, using analytics to coordinate actions between NFs.

In the example solution analytics are obtained from the NWDAF that are used to identify risks and determine based on AI/ML models which action by which NF type would alleviate the risk. In the example mentioned above for reducing the slice load the functions that coordinates the actions can determine using AI/ML models that the action from the NSSF would be sufficient to manage the slice load below the configured thresholds.
The outcome of the study is that:

-
Each NF will be able to operate autonomously and consistently to meet certain KPI goals configured by a network operator 
-
Simplifies the NF implementation logic as the NF does not need to subscribe to multiple analytics information from an NWDAF

3
Objectives
The following objectives are proposed to be included as an independent task within eNA phase 3 study:
Work Task: Coordination of NF actions 

Study systems enhancements supporting a fully autonomous 5G core network where the trigger for an action and the actions required by each network function are coordinated 

When there are multiple consumers that take actions to resolve the same identified issue study whether and how actions from NF of different NF types can be coordinated to avoid any conflicts or avoid any actions that can be counteractive. 

The following use cases are identified:

-
When NFs of different NF types take decisions to optimise a network slice. Examples are when the NSSF, AMF and PCF take decision to optimise a network slice. 

-
When NFs of different NF types take decisions to optimise a DN connection. Examples are when the SMF, AF and PCF take decisions to improve the performance of a user plane connection of a UE.
The following are the work tasks for this objective:
-
WT# 1.1: Study whether and how Network Functions identify that their actions can be coordinated (e.g. when an NF determines an action identify if coordination is required before triggering an action) 
-
WT#1.2: Study whether and how actions for coordination are provided to each NF (e.g. when coordination is required how the NF receives the action to carry out).
-
WT#1.3: Study whether and how analytics from NWDAF are leveraged for coordinating actions between NFs (e.g. the main task is to identify which analytics from the NWDAF can be used to identify risks and the action required to resolve such risks). 
4
TU estimation
	Work Task ID
	TU Estimate

(Study)
	TU Estimate

(Normative)
	RAN Dependency

(Yes/No/Maybe) 
	Inter Work Tasks Dependency 

Editor’s Note: This column should highlight if WT#x is self-contained, or is depended on completion of other WTs

	WT#1.1
	1
	0.25
	NO
	self-contained

	WT#1.2
	1
	0.25
	NO
	self-contained

	WT#1.3
	1
	0.25
	NO
	self-contained


Total TU estimates for the study phase: 3
Total TU estimates for the normative phase: 0.76
Total TU estimates: 3.75
