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[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: scope][bookmark: _Toc103681027][bookmark: _Toc103681192][bookmark: _Toc103681236][bookmark: _Toc103690245][bookmark: _Toc103690292][bookmark: _Toc103690411][bookmark: _Toc107582591][bookmark: _Toc107582834][bookmark: _Toc107582907][bookmark: _Toc107582995][bookmark: _Toc107583057]
1	Scope
[bookmark: references]The present document investigates new areas for enhancing the intent driven management services of 5G network. It identifies and documents key issues and evaluates potential solutions, and provides recommendations for the normative work.
[bookmark: _Toc103681028][bookmark: _Toc103681193][bookmark: _Toc103681237][bookmark: _Toc103690246][bookmark: _Toc103690293][bookmark: _Toc103690412][bookmark: _Toc107582592][bookmark: _Toc107582835][bookmark: _Toc107582908][bookmark: _Toc107582996][bookmark: _Toc107583058]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".

[bookmark: definitions][bookmark: _Toc103681029][bookmark: _Toc103681194][bookmark: _Toc103681238][bookmark: _Toc103690247][bookmark: _Toc103690294][bookmark: _Toc103690413][bookmark: _Toc107582593][bookmark: _Toc107582836][bookmark: _Toc107582909][bookmark: _Toc107582997][bookmark: _Toc107583059]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc103681030][bookmark: _Toc103681195][bookmark: _Toc103681239][bookmark: _Toc103690248][bookmark: _Toc103690295][bookmark: _Toc103690414][bookmark: _Toc107582594][bookmark: _Toc107582837][bookmark: _Toc107582910][bookmark: _Toc107582998][bookmark: _Toc107583060]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc103681031][bookmark: _Toc103681196][bookmark: _Toc103681240][bookmark: _Toc103690249][bookmark: _Toc103690296][bookmark: _Toc103690415][bookmark: _Toc107582595][bookmark: _Toc107582838][bookmark: _Toc107582911][bookmark: _Toc107582999][bookmark: _Toc107583061]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc103681032][bookmark: _Toc103681197][bookmark: _Toc103681241][bookmark: _Toc103690250][bookmark: _Toc103690297][bookmark: _Toc103690416][bookmark: _Toc107582596][bookmark: _Toc107582839][bookmark: _Toc107582912][bookmark: _Toc107583000][bookmark: _Toc107583062]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>

[bookmark: clause4]
[bookmark: _Toc89691178][bookmark: _Toc81513697][bookmark: _Toc103681033][bookmark: _Toc103681198][bookmark: _Toc103681242][bookmark: _Toc103690251][bookmark: _Toc103690298][bookmark: _Toc103690417][bookmark: _Toc107582597][bookmark: _Toc107582840][bookmark: _Toc107582913][bookmark: _Toc107583001][bookmark: _Toc107583063]4	Issue investigations and potential solutions for new areas
Editor's note: this clause will contain issues and potential solutions related to the new scenario, requirement and generic capability for intent driven management.
[bookmark: _Toc103681243][bookmark: _Toc103690252][bookmark: _Toc103690299][bookmark: _Toc103690418][bookmark: _Toc107582598][bookmark: _Toc107582841][bookmark: _Toc107582914][bookmark: _Toc107583002][bookmark: _Toc107583064][bookmark: OLE_LINK112][bookmark: OLE_LINK113]4.1	Issue#4.1: intent driven approach for RAN energy saving 
[bookmark: _Toc103690419][bookmark: _Toc107582599][bookmark: _Toc107582842][bookmark: _Toc107582915][bookmark: _Toc107583003][bookmark: _Toc107583065]4.1.1	Description
Operators are aiming at decreasing power consumption in 5G networks to lower their operational expense with energy saving management solutions. Energy saving is achieved by executing the energy saving actions with suitable parameter configurations, e.g. energy saving state switch, start time and end time, the energy saving thresholds. However, the various of combinations of energy saving actions can lead to conflictions. For example, different energy saving actions may be contradictory, or the energy saving actions may conflict with other activities (e.g. network optimization actions). Moreover, it is not straightforward to evaluate the influence on service experience (e.g. UL/DL RAN UE throughput, latency) of energy saving actions beforehand, which makes it difficult to balance the energy saving effect and service experience, for example the energy saving actions may deteriorate the service experience.
As TS 28.312 [2] described, an intent focuses more on describing the "What" needs to be achieved but less on "How" that outcomes should be achieved, which not only relieves the burden of the consumer knowing implementation details but also leaves room to allow the producer to explore alternative options and find optimal solutions. So introducing the intent approach for energy saving, which can enable the 3gpp management system to analyse and select the optimal balance between the energy saving effect and service experience by utilizing some intelligence mechanisms. In intent driven approach, a MnS consumer expresses intent expectation for RAN energy saving in the specified area to a MnS producer, which may include the RAN energy saving target (e.g. target RAN energy consumption) and service experience (e.g. RAN UE throughput, latency), as well as the frequencies and RATs to be considered for energy saving. MnS producer analyses and determines the optimal RAN energy saving solution (a set of energy saving actions) to satisfy MnS consumer's intent expectation for RAN energy saving.
It is important to investigate the model for intent expectation for RAN energy saving based on the generic intent model and radio network expectation defined in TS 28.312[2]
REQ-Intent_RAN_EnergySaving: The intent driven MnS shall have capability enabling MnS consumer to express intent containing an expectation on RAN energy saving for the specified area to MnS producer.

[bookmark: _Toc103690420][bookmark: _Toc107582600][bookmark: _Toc107582843][bookmark: _Toc107582916][bookmark: _Toc107583004][bookmark: _Toc107583066]4.1.2	Potential solutions
The RadioNetworkExpectation can be reused for expectation on RAN energy saving with some extension.
- Following attributes defined in RadioNetworkExpectation in TS 28.312 [2] can be reused.
- The attribute "coverageAreaPolygonContext", "coverageTACContext" and "nRATContext" can be used by MnS consumer to specify the area that the intent expectation for RAN energy saving applied.
- The attribute "nRFqBandContext" and rATContext" can be used by MnS consumer to specify the frequencies and RATs to be considered for energy saving.
- The attribute "aveULRANUEThptTarget", "aveDLRANUEthptTarget", "lowULRANUEThptRatioTarget" and "lowDLRANUEThptRatioTarget" can be used by MnS consumer to specify the service experience to be assured when achieve the energy saving target.
- Following attributes needs to be defined in RadioNetworkExpectation for the expectation on radio network energy saving.
- Attribute "RanEnergyConsumptionTarget" describes the energy consumption that the intent expectation is applied, it including attributes: targetName, targetCondition and targetValueRange. The concrete targetValueRange see corresponding KPI "ECNG-RAN" definition in clause 6.7.3.4.1 in TS 28.554 [4].
- Attribute "RanEnergyEfficiencyTarget" describes the energy efficiency that the intent expectation is applied, it including attributes: targetName, targetCondition and targetValueRange. The concrete targetValueRange see corresponding KPI "EEMN,DV" definition in clause 6.7.1.1 in TS 28.554 [4].
[bookmark: _Toc103690421][bookmark: _Toc103690300][bookmark: _Toc103690253][bookmark: _Toc103681244][bookmark: _Toc103681199][bookmark: _Toc103681034][bookmark: _Toc107582601][bookmark: _Toc107582844][bookmark: _Toc107582917][bookmark: _Toc107583005][bookmark: _Toc107583067][bookmark: _Toc103681037][bookmark: _Toc103681202][bookmark: _Toc103681247][bookmark: _Toc103690256][bookmark: _Toc103690303][bookmark: _Toc103690424]4.2	Issue#4.2:	Intent conflicts
[bookmark: _Toc103690422][bookmark: _Toc103690301][bookmark: _Toc103690254][bookmark: _Toc103681245][bookmark: _Toc103681200][bookmark: _Toc103681035][bookmark: _Toc107582602][bookmark: _Toc107582845][bookmark: _Toc107582918][bookmark: _Toc107583006][bookmark: _Toc107583068]4.2.1	Description
The MnS consumer may create an intent containing two or more intent expectations, and each intent expectation may contain multiple expectation targets. For example, a Radio Network related intent may express an intent with targets on radio network parameters (like, downlink transmit power, remote electrical tilt) or on KPIs (like, DL UE throughput target, average RSRP target, coverage area). On receiving and after analysing the intent, the MnS producer may realize that the intent expectations or expectation targets in one intent are contradicted, i.e. the MnS producer may detect conflicts in the intent. Also an intent is considered to have conflict with other intents if the requirements (includes intent expectation and corresponding expectation targets) stated in one intent is conflicted with the requirements (includes intent expectation and corresponding expectation targets) stated in another intent. Following are the intent related conflict scenarios:
- Target conflict, which represents the conflict between two or more expectation targets within the same intent expectation.
- Expectation conflict, which represent the conflict between two or more intent expectations with the same intent
- Intent conflict, which represent the conflict between two or more different intents. 
For example, consider two targets target_1=: throughput > threshold_1 and target_2 :=  interference <  threshold_2, and while trying to achieve target_1, target_2 gets degraded, so the producer will see that the targets are conflicting. The two are intent conflict if they are in different intents, but they are expectation conflict or target conflict if they are in the same intent.
When such conflicts are detected, the MnS producer needs to notify the MnS consumer about the conflict, indicating the intent, intent expectations or expectation targets which give rise to the conflict. Additionally, the MnS producer may also notify the MnS consumer about the additional information (e.g. the impact for other expectation targets when fulfill the specified expectation targets in the same or different intent) for the conflict. 
Thereby, the MnS consumer may task actions (e.g. modify and delete the intent or intent expectation or expectation targets,) to address such intent conflict or MnS consumer may give some intent conflict handling guidelines (e.g. assign priority for such intent or intent expectation or expectation targets) to MnS producer to solve such intent conflict or eliminate the terminated state which is caused by the reason of conflict detected.
REQ-Intent_conflict-CON-1: The intent driven MnS should have the capability to inform the authorized MnS consumer about intent related conflicts, including intent conflict, expectation conflict and target conflict. 
REQ-Intent_conflict-CON-2: The intent driven MnS should have the capability allow the authorized MnS consumer to give intent conflict handling guidelines to MnS producer to solve such intent conflict and potentially affect the terminated state which is caused by the reason of conflict detected.

[bookmark: _Toc103690423][bookmark: _Toc103690302][bookmark: _Toc103690255][bookmark: _Toc103681246][bookmark: _Toc103681201][bookmark: _Toc103681036][bookmark: _Toc107582603][bookmark: _Toc107582846][bookmark: _Toc107582919][bookmark: _Toc107583007][bookmark: _Toc107583069]4.2.2	Potential Solution
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. Additionally, the intent progress status should be marked as terminated with the reason as conflict detected.  Also MnS consumer can give intent conflict handling guidelines to MnS producer to solve such intent conflict and potentially affect terminated state which is caused by the reason of conflict detected.
[bookmark: _Toc107582604][bookmark: _Toc107582847][bookmark: _Toc107582920][bookmark: _Toc107583008][bookmark: _Toc107583070]4.3	Issue#4.3: Enhancement of radio network intent expectation
[bookmark: _Toc103681038][bookmark: _Toc103681203][bookmark: _Toc103681248][bookmark: _Toc103690257][bookmark: _Toc103690304][bookmark: _Toc103690425][bookmark: _Toc107582605][bookmark: _Toc107582848][bookmark: _Toc107582921][bookmark: _Toc107583009][bookmark: _Toc107583071]4.3.1	Description
In TS 28.312 [2], the radio network expectation is defined in clause 6.2.2.1.1, which is used to support the use case and requirements for clause 5.1.1 Intent containing an expectation for delivering radio network, clause 5.1.4 Intent containing an expectation on coverage performance to be assured and clause 5.1.5 Intent containing an expectation on RAN UE throughput performance to be assured. Following aspects for radio network expectation need to be enhanced:
- Enhancement Aspect1: In existing radio network expectation, only Polygon Area and TAC are specified to represent the coverage area. However, in some scenario, the MnS consumer may express the radio network expectation targets for the coverage area which is represented by a list of Cell (e.g. CGI).
- Enhancement Aspect2: In clause 5.1.5 Intent containing an expectation on RAN UE throughput performance to be assured, the sentence "optional performance scope (e.g. specific service type, specific UE groups)" is described, which means MnS consumer may express the radio network expectation targets for the specific service type or UE groups instead of the whole radio network. 
- Enhancement Aspect3: In existing radio network expectation, only coverage and RAN UE throughput related expectation targets are defined to support coverage performance and RAN UE throughput performance assurance use case. The capacity performance is important for radio network delivering and assurance, so the corresponding radio network capacity performance requirements need to be defined in Radio network expectation.
[bookmark: _Toc103681039][bookmark: _Toc103681204][bookmark: _Toc103681249][bookmark: _Toc103690258][bookmark: _Toc103690305][bookmark: _Toc103690426][bookmark: _Toc107582606][bookmark: _Toc107582849][bookmark: _Toc107582922][bookmark: _Toc107583010][bookmark: _Toc107583072]4.3.2	Potential solutions
Regarding the Enhancement Aspect 1, it proposes to add attribute "cellContext" in ObjectContext for RadioNetworkExpectation in Clause 6.2.2.1.1.2 to represent the coverage area.
Regarding the Enhancement Aspect 2, it proposes to add attribute "targetedScopeContext" in ObjectContext for RadioNetworkExpectation in Clause 6.2.2.1.1.2. The contextValueRange of "targetedScopeContext" is dataType modelled as tuple [SNSSAI, 5QI]. If MnS consumer only express the expectation targets for specific SNSSAI, then the 5QI of the tuple should be absent. If MnS consumer only express targets for specific 5QI, then the SNSSAI of the tuple should be absent. If MnS consumer express the expectation targets for specific combination of SNSSAI and 5QI, both SNSSAI and 5QI needs to be present.
Regarding the Enhancement Aspect 3, it proposes to add radio network capacity related expectation targets in ExpectationTargets for RadioNetworkExpectation, the radio network capacity related expectation targets can be highUlPrbLoadRatioTarget and highDlPrbLoadRatioTarget.
[bookmark: _Toc103681040][bookmark: _Toc103681205][bookmark: _Toc103681250][bookmark: _Toc103690259][bookmark: _Toc103690306][bookmark: _Toc103690427][bookmark: _Toc107582607][bookmark: _Toc107582850][bookmark: _Toc107582923][bookmark: _Toc107583011][bookmark: _Toc107583073]4.4	Issue#4.4: 5GC related intent expectation
[bookmark: _Toc103681041][bookmark: _Toc103681206][bookmark: _Toc103681251][bookmark: _Toc103690260][bookmark: _Toc103690307][bookmark: _Toc103690428][bookmark: _Toc107582608][bookmark: _Toc107582851][bookmark: _Toc107582924][bookmark: _Toc107583012][bookmark: _Toc107583074]4.4.1		Description
TR 28.312 [2] describes the generic requirements of intent-driven MnS in clause 5.2. The generic information model definition and scenario specific IntentExpectation definition are given in clause 6.2 in TS 28.312 [2].
Intent driven management may affect management scenarios of 5G Core network which include 5G Core NF provisioning, 5G Core network performance management, 5G Core network fault management and 5G Core network optimization. In this key issue, this study should investigate the potential solution(s) of intent expression of 5G Core network intent expectation.
The 5GC intent expectation may include the specific Expectation Targets related to 5GC subnet management and Expectation Targets of 5G Core network. Intent driven management may affect various management scenarios of 5G Core network.  This study is to investigate potential solution(s) for intent expression, including defining expectations for a specific set of these scenarios. 
The 5GC intent expectation should investigate the potential solution(s) to extent the generic information model of intent IOC to support 5GC specific intent expectation.
REQ-Intent_GEN_CON_01:  The Intent Management MnS Producer shall have the capability to provide the results of the intent fulfillment to Intent Management MnS Consumers.
REQ-Intent_Deploy_NF_CON_01: The intent driven MnS for 5GC shall support Intent based deployment of 5GC NFs.
REQ-Intent_Opt_5GC_CON_01: The intent driven MnS for 5GC shall support Intent based 5GC performance assurance.

[bookmark: _Toc103681042][bookmark: _Toc103681207][bookmark: _Toc103681252][bookmark: _Toc103690261][bookmark: _Toc103690308][bookmark: _Toc103690429][bookmark: _Toc107582609][bookmark: _Toc107582852][bookmark: _Toc107582925][bookmark: _Toc107583013][bookmark: _Toc107583075]4.4.2		Potential solutions
[bookmark: _Toc107582610][bookmark: _Toc107582853][bookmark: _Toc107582926][bookmark: _Toc107583014][bookmark: _Toc107583076]4.4.2.1		Potential 5GC specific IntentExpectation
The generic information model for intent should be used to provide specific IntentExpectation related to 5GC management. 
The IntentExpectation for core network is used to represent MnS consumer’s expectation for 5GC subnetwork or 5GC NF. The ExpectationObject should indicate the 5GC as value of objecttype for core network, include value of objectInstance to indicate the 5GC subnetwork or 5GC NF. 
When IntentExpectation represents an Intent to deliver 5GC NF, 5GC related ObjectContext should be provided, such as the information of 5GC NF and 5GC NF software artifact.
For intent based 5GC performance assurance, the performance KPIs for 5GC subnetwork are considered as network characteristics, so the performance assurance KPI name and value can included as values of ExpectationTargets  for IntentExpectation. The IntentExpectations in service assurance IntentExpectation diverse and depend on management scenarios.  The examples of common performance KPI related to 5GC subnetwork are PDU session Establishment success, Registration success rate and the inter-AMF handover number for 5GC subnetwork.

[bookmark: _Toc107582611][bookmark: _Toc107582854][bookmark: _Toc107582927][bookmark: _Toc107583015][bookmark: _Toc107583077]4.5	Issue#4.5: Intent Report
[bookmark: _Toc107582612][bookmark: _Toc107582855][bookmark: _Toc107582928][bookmark: _Toc107583016][bookmark: _Toc107583078]4.5.1	Description
In TS 28.312 [2], the Fulfilment information (including the intentFulfilmentinfo, expectationfulfilmentInfo and targetfulfilmentInfo) are defined for the MnS consumer obtain the intent fulfilment information. However, the intent report haven't been defined. The intent report can contain the current and optional predicted value for performance indicated by corresponding expectation targets (e.g. WeakRSRPRatio for the weakRSRPRatioTarget, Average UL RAN UE Throughput for aveULRANUEThptTarget), which can be used by MnS consumer to validate whether the intent is really fulfilled and to evaluate whether the intent (especially for expectation targets) needs to be updated if needed (improve the target value when corresponding target is fulfilled or reduce the target value when corresponding target is not fulfilled or not fulfilled with the reason of target confliction).
Different MnS consumer may have different requirements for intent report (e.g. Some MnS consumer may want to have corresponding performance value information while others don't want, Different MnS consumer may want to calculate or monitor the performance value in different period).
REQ-Intent_Driven_MnS: The intent driven MnS should have capability enabling MnS consumer to request intent report information.
REQ-Intent_Driven_MnS: The intent driven MnS should have capability enabling MnS consumer to obtain intent report information with current performance value for corresponding expectation targets.

[bookmark: _Toc107582613][bookmark: _Toc107582856][bookmark: _Toc107582929][bookmark: _Toc107583017][bookmark: _Toc107583079]4.5.2	Potential solutions
[bookmark: _Toc107582614][bookmark: _Toc107582857][bookmark: _Toc107582930][bookmark: _Toc107583018][bookmark: _Toc107583080]4.5.2.1	Potential solution#1
Following are the proposed solution based on intent information model defined in TS 28.312 [2].
· Extend the IntentExpectation <<dataType>> with the following attribute:
- "reportIndicator", represents MnS consumer's requirements for intent Report, which is a Boolean value. If the value is TRUE, MnS producer needs to create an instance of IntentReport IOC to capture the current performance values for corresponding Expectation Targets. 
- "observationTime", represents MnS consumer's requirements for the observation period of performance value for corresponding Expectation Targets.  The performance value for corresponding Expectation Targets will be observed from the start of each observation period, then at the end of each observation period, the value will be derived and configured
· Introduce the IntentReport <<IOC>>, represents the performance values for the Expectation Targets in the associated Intent.  Then The MnS consumer can use the "getMOIAttributeValue" operation to query the IntentReport <<IOC>> to obtain the intent report information. The IntentReport <<IOC>> include the following attributes:
- "DN of the Intent <<IOC>>", indicates the associated instance of Intent <<IOC>>
- "TargetMetricInfoList", which is the list of [targetMetricName, currentValue]. The targetMetricName is same as ExpectationTarget Name in the associated Intent <<IOC>.
[bookmark: _Toc107582615][bookmark: _Toc107582858][bookmark: _Toc107582931][bookmark: _Toc107583019][bookmark: _Toc107583081]4.5.2.2	Potential solution#2
Following are the proposed solution based on intent information model defined in TS 28.312 [2].
· Extend the IntentExpectation <<dataType>> with the following attribute:
- "observationTime", represents MnS consumer's requirements for the observation period of performance value for corresponding Expectation Targets.  The performance value for corresponding Expectation Targets will be observed from the start of each observation period, then at the end of each observation period, the value will be derived and configured
· Introduce the "achieveValue" attribute in the ExpectationTarget to represent the performance value for the ExpectationTarget.  Then The MnS consumer can use the "getMOIAttributeValue" operation to query the Intent <<IOC>> to obtain the achieveValue for a given ExpectationTarget. 
[bookmark: _Toc107582616][bookmark: _Toc107582859][bookmark: _Toc107582932][bookmark: _Toc107583020][bookmark: _Toc107583082]4.6	Issue#4.6: Intent-driven Closed Loop control
[bookmark: _Toc107582617][bookmark: _Toc107582860][bookmark: _Toc107582933][bookmark: _Toc107583021][bookmark: _Toc107583083]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. 


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.

Figure 4.6.1-2: Using Intents towards Closed-Loop Control to automate closed loops management and control

Editor's Note: above closed loop description needs to be revised based on content in TS 28.535 and TS 28.312.
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 objectives/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 servicing the intent 



[bookmark: _Toc103681043][bookmark: _Toc103681208][bookmark: _Toc103681253][bookmark: _Toc103690262][bookmark: _Toc103690309][bookmark: _Toc103690430][bookmark: _Toc107582618][bookmark: _Toc107582861][bookmark: _Toc107582934][bookmark: _Toc107583022][bookmark: _Toc107583084]5	Issue investigations and potential solutions for the requirements documented in TS 28.312
Editor's note: this clause will contain issues and potential solutions related to the solution to support Rel-17 leftover requirements

[bookmark: _Toc103681044][bookmark: _Toc103681209][bookmark: _Toc103681254][bookmark: _Toc103690263][bookmark: _Toc103690310][bookmark: _Toc103690431][bookmark: _Toc107582619][bookmark: _Toc107582862][bookmark: _Toc107582935][bookmark: _Toc107583023][bookmark: _Toc107583085]5.1	Issue# 5.1: Solution for radio service intent expectation
[bookmark: _Toc103681045][bookmark: _Toc103681210][bookmark: _Toc103681255][bookmark: _Toc103690264][bookmark: _Toc103690311][bookmark: _Toc103690432][bookmark: _Toc107582620][bookmark: _Toc107582863][bookmark: _Toc107582936][bookmark: _Toc107583024][bookmark: _Toc107583086]5.1.1	Description
In TS 28.312 [2], the use case and requirements for intent containing an expectation for delivering a radio service is described in clause 5.1.2. However, corresponding radio service intentExpectation is missing in clause 6.2.2 Scenario specific IntentExpectation definition. The intentExpectation for radio service needs to be defined by utilizing the construct of the generic IntentExpectation <<dataType>> with set of allowed values and concrete dataTypes specified.
[bookmark: _Toc103690265][bookmark: _Toc103690312][bookmark: _Toc103690433][bookmark: _Toc107582621][bookmark: _Toc107582864][bookmark: _Toc107582937][bookmark: _Toc107583025][bookmark: _Toc107583087]5.1.2	Potential solutions

The Radio Service Expectation needs to be defined by utilizing the construct of the generic IntentExpectation <<dataType>> with set of allowed values and concrete dataTypes specified. 
The objectType of the Radio Service Expectation can be Radio Service.
The ObjectContexts for the Radio Service Expectation may include coverageAreaPolygonContext, coverageTACContext and serviceTypeContext. All these ObjectContexts include attributes: contextAttribute, contextCondition and contextValueRange. The concrete contextValueRange see corresponding attribute definition in RANSliceSubnetProfile in TS 28.541[3].
The ExpectationTargets for Radio Service Expectation may include maxNumberofUEsTarget, activityFactorTarget, dLThptPerUETarget, uLThptPerUETarget, uEMobilityLevelTargetTarget, uESpeedTarget, dLLatencyTarget, uLLatencyTarget, dLMaxPktSizeTargetand uLMaxPktSizeTarget. All these ExpectationTargets include attributes: targetName, targetCondition and targetValueRange. The concrete targetValueRange see corresponding attribute definition in RANSliceSubnetProfile in TS 28.541[3].


[bookmark: _Toc103681046][bookmark: _Toc103681211][bookmark: _Toc103681256][bookmark: _Toc103690266][bookmark: _Toc103690313][bookmark: _Toc103690434][bookmark: _Toc107582622][bookmark: _Toc107582865][bookmark: _Toc107582938][bookmark: _Toc107583026][bookmark: _Toc107583088]6	Issue investigations and potential solutions for collaboration/alignment with other SDOs
Editor's note: this clause will contain issues and potential solutions related to collaboration/alignment for intent driven management with other SDOs
[bookmark: _Toc103681047][bookmark: _Toc103681212][bookmark: _Toc103681257][bookmark: _Toc103690267][bookmark: _Toc103690314][bookmark: _Toc103690435][bookmark: _Toc107582623][bookmark: _Toc107582866][bookmark: _Toc107582939][bookmark: _Toc107583027][bookmark: _Toc107583089]6.1	Issue#6.1: Mapping the 3GPP and the TM Forum intent management operations
[bookmark: _Toc103681048][bookmark: _Toc103681213][bookmark: _Toc103681258][bookmark: _Toc103690268][bookmark: _Toc103690315][bookmark: _Toc103690436][bookmark: _Toc107582624][bookmark: _Toc107582867][bookmark: _Toc107582940][bookmark: _Toc107583028][bookmark: _Toc107583090]6.1.1	Description
The mapping of the 3GPP and the TM Forum intentExpectation Models is documented in TS 28.312 [2]. Besides the intent model, TM Form also defines the Intent Management operations in TMF921A [5], which includes intent management operations between Intent Owner and Intent Handler.
The Management operation for Intent defined in 3GPP (see clause 6.1) contains some operations and notifications which can be mapped to TM Forum intent management operations.
[bookmark: _Toc103690269][bookmark: _Toc103690316][bookmark: _Toc103690437][bookmark: _Toc107582625][bookmark: _Toc107582868][bookmark: _Toc107582941][bookmark: _Toc107583029][bookmark: _Toc107583091]6.1.2	Potential solutions
The following table illustrates the mapping between 3GPP intent management operations (defined in TS 28.312) and TM Forum intent management operations (defined in TMF921A [5]).
[bookmark: MCCQCTEMPBM_00000173]Table6.1.2-1 the mapping between 3GPP Intent Management operations and TM Forum intent management operations
	[bookmark: MCCQCTEMPBM_00000175]3GPP Intent management operations
	TM Forum Intent management operations 

	createMOI operation, the MOI is instance of intent IOC 
	Set Intent

	modifyMOIAttributes operation,  the MOI is instance of intent IOC
	

	getMOIAttributes operation,  the MOI is instance of intent IOC
	Retrieve Intent

	deleteMOI operation, the MOI is instance of intent IOC
	Remove Intent

	notifyMOIAttributeValueChanges Notification for the attribute "intentFulfillmentInfo" in the instance of intent IOC
	Intent Report Event



[bookmark: _Toc103681049][bookmark: _Toc103681214][bookmark: _Toc103681259][bookmark: _Toc103690270][bookmark: _Toc103690317][bookmark: _Toc103690438][bookmark: _Toc107582626][bookmark: _Toc107582869][bookmark: _Toc107582942][bookmark: _Toc107583030][bookmark: _Toc107583092]7	Conclusion and recommendation
[bookmark: _Toc107582627][bookmark: _Toc107582870][bookmark: _Toc107582943][bookmark: _Toc107583031][bookmark: _Toc107583093]7.1	Conclusion and recommendation for new capabilities
[bookmark: _Toc107582628][bookmark: _Toc107582871][bookmark: _Toc107582944][bookmark: _Toc107583032][bookmark: _Toc107583094]7.1.1	Issue#4.1: intent driven approach for RAN energy saving
It is recommended to introduce the scenario and requirements for intent driven approach for RAN energy saving, and define corresponding scenario specific IntentExpectation definition (including introducing new expectation targets for RAN Energy Consumption and RAN Energy Efficiency). The detailed solution see clause 4.1.2.
[bookmark: _Toc107582629][bookmark: _Toc107582872][bookmark: _Toc107582945][bookmark: _Toc107583033][bookmark: _Toc107583095]7.1.2	Issue#4.2:	Intent conflicts and intents containing contradictions
TBD
[bookmark: _Toc107582630][bookmark: _Toc107582873][bookmark: _Toc107582946][bookmark: _Toc107583034][bookmark: _Toc107583096]7.1.3	Issue#4.3:	Issue#4.3: Enhancement of radio network intent expectation
It is recommended to enhance the existing radio network intent expectation to support following aspects:
- Support MnS consumer to express the radio network expectation targets for the coverage area represented by a list of Cells.
- Support MnS consumer to express the radio network expectation targets for the specific service type or UE groups instead of the whole radio network.
-Support MnS consumer to express the radio network capacity targets (including Maximum HighUL/DLPR Load Ratio) for a specified areas.
The detailed solution see clause 4.3.2.
[bookmark: _Toc107582631][bookmark: _Toc107582874][bookmark: _Toc107582947][bookmark: _Toc107583035][bookmark: _Toc107583097]7.1.4	Issue#4.4: 5GC related intent expectations
TBD
[bookmark: _Toc107582632][bookmark: _Toc107582875][bookmark: _Toc107582948][bookmark: _Toc107583036][bookmark: _Toc107583098]7.2	Conclusion and recommendation for the solution for requirements documents in TS 28.312
[bookmark: _Toc107582633][bookmark: _Toc107582876][bookmark: _Toc107582949][bookmark: _Toc107583037][bookmark: _Toc107583099]7.2.1	Issue# 5.1: Solution for radio service intent expectation
It is recommended to introduce the RadioServiceExpectation by utilizing the construct of the generic IntentExpectation <<dataType>> with set of allowed values and concrete dataTypes, including the objectType, ObjectContext and ExpectationTargets for the radio service intent expectation as one of the scenario specific intent expectation.
The detailed solution see clause 5.1.2.
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