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1
Decision/action requested

The group is asked to discuss and approval.
2
References

[1]
3GPP TR 28.912: "Management and orchestration; Study on enhanced intent driven management services for mobile networks v1.1.0".
3
Rationale

This contribution proposes to update the following aspects for the TR 28.912:
-
Add missing reference for TR 28.908 and TS 28.104.
-
Address the Editor’s Note in clause 4.2.2 and 4.6.1.

-
Rewording several requirements in clause 4.8.3 to keep consistence.

-
Correct several typos
4
Detailed proposal
	1st Change


2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 28.312: "Management and orchestration; Intent driven management services for mobile networks"

[3]
3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".

[4]
3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".

[5]
TM Forum TMF921A: "TMF921A _Intent_Management_API_Profile_v1.1.0".
[X]
3GPP TR 28.908: "Study on Artificial Intelligence/Machine Learning (AI/ ML) management".
[Y]
3GPP TS 28.104: "Management and orchestration; Management Data Analytics (MDA)".
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4.2.2
Potential Solution

When the MnS producer detects a conflict on an intent, an intent expectation or an expectation target, following activities will be taken by MnS producer:

· The MnS producer should notify the MnS consumer whenever such a conflict is detected with intent, intent expectations or expectation targets specified which give rise to the conflict. 

· The MnS producer may execute one of the following options to handle the conflict based on the intent conflict handling guidelines configured by MnS consumer:
1. The MnS producer rejects the intent and sends the notification of the rejection message to MnS consumer providing the cause for rejection as the conflict. Additionally, the intent progress status should be marked as terminated with the reason as conflict detected.  
2. The MnS producer continues to execute the intent and selects the best alternative targets that can be satisfied. 
3. The MnS producer provides to the MnS consumer an indication of the best alternative targets can be satisfied and asks the MnS consumer to either approve or reject the alternative targets.
4.  The MnS producer provides to the MnS consumer a recommended context (e.g. execution time as context) of the intent instance and asks the MnS consumer to either accept or reject the alternative context information.
Multiple methods may be available on how to derive best alternative targets can be satisfied. As an example, each Intent, intent expectation or expectation target may be characterized by a priority and the guideline from the MnS consumer may be to apply the highest priority intent, intent expectation or expectation target. The MnS producer can preliminarily obtain an overall optimal solution then applies this guideline to accept one of the Intent, intent expectation or expectation targets. The others are rejected providing a notification with the reason as conflict and potentially affect terminated state which is caused by the reason of conflict detected. Another example is such best alternative targets can be derived based on compromise derived from information given by the MnS consumers whose Intents, intent expectations or expectation targets are conflicting. Example information to derive such a compromise may be the relative priorities of the intent, intent expectations and expectation targets or their relative utilities.

Note that the computation: of the compromised value may depend and vary based on the specified target(s). For example, consider the two intents: (i) intent 1 {target: TTT = t1} and (ii) intent 2 {target: TTT = t2}. In this case, the compromised value of TTT can be calculated as (t1 + t2)/2. 
however, if we consider the contradiction example in Expectation conflict of 4.2.1 (target_1=: throughput > threshold_1 and target_2=: interference < threshold_2), in this case MnS producer has to determine the common factor(s) such as the specific network parameters because of which these two targets cannot be satisfied simultaneously. After that, MnS producer may average the values of the common factor(s) which are needed to satisfy target_1 and target_2.

The proposed solution options are feasible for all the possible intent related conflicts. The options are not mutually exclusive but can be combined by the MnS consumer as needed.

For example, given 4 intent instances resulting in conflicts, the MnS producer may select that: the expectation of intent instance 1 can be modified to expectation 1; expectation 2, and the targets of intent instance 2 can be modified to target1, target2, and intent instance 3 is recommended to be cancelled, while intent instance 4 is recommended to be executed at some other time. Then the notified MnS consumer can update or cancel its intent instance according to the solution information provided by the MnS producer. 

Intent priority level and preemption: If executed intent and new intent are in conflict and terminating executed intent will solve, MnS producer may use priority level, preemption capability and preemption protect. MnS producer may terminate executed intent If same priority level intent conflicts, executed intent preemption capability is preemptable and new intent preemption capability is pre-emption.

Extend the Intent <<IOC>> with the following attribute:

· The attribute “intent priority level" can be used by MnS consumer to specify the priority of the intent. 
The following two attributes are used for intent management, how to model is FFS.

·  The attribute "intent preemption capability" can be used by MnS consumer to specify the preemption capability, whether it shall be triggered, or shall be not triggered,
· The attribute "intent preemption protect" can be used by MnS consumer to specify the preemption protect, whether it is not preemptable, or preemptable.
Note: How to use the attribute “intent preemption capability " and " intent preemption protect", and which scenario can use these attributes is not investigated in the present document.
The solutions are feasible and should be expanded in the normative phase.
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4.6
Issue#4.6: Intent-driven Closed Loop control

4.6.1

Description
A Closed Loop (CL) is an entity that implements the capabilities to get data, analyse it, generate decision and execute those decision on the network. It may be implemented in one or more stages (in Figure 1 as 4 or 3 stages) and each may be implemented by a specific component (i.e. MnF). Each CL may implement a Closed-loop Control (CC) as the producer of CL management services that support control capabilities used to manage or control the closed loop and to support interaction with the external world. 
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Figure 4.6.1-1: Example relations among closed loop components

Given a set of deployed network functions and/or management functions, the Closed-Loop Control may configure different network and management functions to achieve the desired closed loop goals based on intents with the input “context” (e.g. capabilities, control or use case) provided by the operator, as illustrated by Figure 4.N.1-3. Within the intent driven system, the MnS producer for intent driven MnS may play the role of closed loop control to implement the intent driven closed loop or interact with closed loop control to control the closed loop.
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Figure 4.6.1-2: Using Intents towards Closed-Loop Control to automate closed loops management and control


REQ-Intent_GEN_CON_01: The 3GPP management systems shall support a capability to allow a consumer (e.g. an operator) to express an intent to enable the provider of CL management to configure a CL based on an intent that expresses the intent expectations as closed loop goals, KPI, SLS, SLA targets, input-output pairs or capabilities

REQ-Intent_GEN_CON_02: The 3GPP management systems shall support a capability to allow a consumer (e.g. an operator) to express an intent to enable the provider of CL management to configure its constituent management functions and goals to achieve the expectations of the intent. 

REQ-Intent_GEN_CON_03: The 3GPP management systems shall support a capability to inform an authorized consumer (e.g. an operator) about closed loops and management functions serving the intent 

	4th    Change


4.8.1
Description

Management Functions such as SON functions and MDA functions may use AIML capabilities (either of a decision-making capability or an analysis capability) as defined in TR 28.908 [X]). In RAN, there is a complex inter-dependency among the control parameters (e.g., Transmit power, Antenna tilt) and the KPIs (e.g., throughput, load, handover) which inter-dependency also varies with time and several other real-life factors. For an operator to simultaneously manage multiple control parameters and KPIs, the operator has to learn the complex inter-dependency and its variations. Yet specific optimizations can be done using SON Functions and non-SON AI/ML enabled functions, which focus on optimizing specific targets through specific control parameters. 

Intent driven management may rely on these SON or MDA and AI/ML capabilities to accomplish the desired automation. Such Intent driven management may rely on ML-based solutions with or those without an entity that orchestrates the ML solutions (so called ML orchestration). 

Correspondingly, the 3GPP management system should support these and other enablers are needed to realize or support the fulfilment of intents.
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4.8.2.3
Intent-driven SON orchestration 
Although SON focusses on the optimization of parameters based on operator stated targets, even when using SON to manage the radio parameters and KPIs, the complex interactions do remain critical. In TS 28.312 [2], an intent focuses more on describing the "What" needs to be achieved but less on "How" that outcome should be achieved. As such, intent-driven MnS can work as the interface between Operator and SON. Using that interface the Operator can specify the customization the Operator wants on certain radio parameters and/or KPIs, and the intent-driven MnS can generate appropriate commands to be executed by SON to achieve those targets. For example, the operator may state requirements for specific SON functions (SFs) that are responsible for optimizing the KPIs and/or control parameters specified within the intent. Such customizations may include specific values expected as outcomes on certain parameters or metrics.
4.8.2.4
Intent-driven for MDA  

As described in TS 28.104[Y], multiple MDA capabilities have been defined for different analysis purposes. Within one MDARequest, it is allowed for a consumer to indicate more than one MDA capabilities that the consumer may be interested in. As such, intent-driven MnS can work as the interface between the Operator and MDA function. Using that interface the consumer can specify what the consumer wants on certain analyses for a specific subnetwork or network function, and the intent-driven MnS can initiate appropriate request to MDA function to achieve those targets. For example, an operator may state requirements for specific MDA functions that are responsible for analysis of the performance behaviours for a network slice specified within the intent, the requirements may include SLS requirement together with the requirement related to energy consumption. The intent may also include specific values expected as outcomes on certain parameters or metrics.
4.8.3
Potential requirements

REQ-Intent_TEST_1: The ntent-driven MnS shall have the capability to enable an authorized MnS consumer to request for the testing of intent-driven capabilities provided by an MnS producer.
REQ-MLCAPTEST-1 The intent driven MnS should have a capability to enable an authorized consumer to request the MnS producer to return capabilities of one or more ML Entities to support specified intent management requirements. 

REQ-MLCAPTEST-2 The intent driven MnS should have a capability to enable an authorized consumer to request the MnS producer to fulfil an intent by using or excluding specific AI/ML capabilities

REQ-Intent_SON_1: The intent driven MnS shall have the capability to enable a consumer to state an intent requesting for the SON Functions (SFs) responsible for optimizing the KPIs and/or control parameters specified in the intent.

REQ-Intent_SON_2: The intent driven MnS shall have the capability to enable a consumer to state an intent requesting to execute SON functions needed optimize the KPIs and/or control parameters specified in the intent.

REQ-Intent_MDAS_1: The intent driven MnS shall have the capability to enable a MnS consumer to state an intent requesting for MDA function to do analysis related to one or more MDA capabilities specified in the intent.
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4.9
Issue#4.9: Intent fulfilment feasibility check

4.9.1
Description

The option for MnS producer automatically feasibility check when receive the intent creation and modification request from MnS consumer is described in TS 28.312 [2]. However, the intent fulfilment feasibility check capability which can be used by MnS consumer to request intent-driven MnS producer to check the feasibility for intent fulfilment before intent creation is missing. This functionality can be used to assist MnS consumer to generate the suitable intent information.
When intent-driven MnS producer receiving the request, the intent fulfilment feasibility check may be performed to determine which intents are feasible, including check the satisfaction of intent fulfilment and potential conflicts between one or more intents. 

When the intent fulfilment feasibility check is accomplished, MnS producer needs to notify the MnS consumer about the result of feasibility check, indicates that the intent is feasible or infeasible. In addition, the MnS producer may also notify the MnS consumer about the reason why the intent is infeasible (e.g. the intent conflict, the satisfaction of intent fulfilment lowering than threshold). 

REQ-Intent_Driven_MnS: The intent-driven MnS producer shall have capability enabling MnS consumer to request to check the feasibility for intent fulfilment.

REQ-Intent_Driven_MnS: The intent-driven MnS producer shall have capability to inform the authorized MnS consumer about the result of intent fulfilment feasibility check, including feasible and infeasible.

REQ-Intent_Driven_MnS: The intent-driven MnS producer shall have capability to inform the authorized MnS consumer about the infeasible reason if intent fulfilment feasibility check result is infeasible.
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