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[bookmark: foreword][bookmark: _Toc164641989][bookmark: _Toc164642288]Foreword
[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: _Toc164641990][bookmark: _Toc164642289]
1	Scope
The present document investigates new areas for enhancing the intent driven management services for mobile networks.
[bookmark: references][bookmark: _Toc164641991][bookmark: _Toc164642290]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 28.622: "Telecommunication management; Generic Network Resource Model (NRM); Integration Reference Point (IRP); Information Service (IS)".
[5]	TM Forum IG1253: "Intent in Autonomous Networks v1.2.0".
[6]	ETSI ZSM011: "Intent-driven autonomous networks V2.0.2".
[bookmark: definitions][bookmark: _Toc164641992][bookmark: _Toc164642291]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc164641993][bookmark: _Toc164642292]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: _Toc164641994][bookmark: _Toc164642293]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc164641995][bookmark: _Toc164642294]3.3	Abbreviations
[bookmark: clause4][bookmark: tsgNames][bookmark: startOfAnnexes]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].
[bookmark: _Toc164641996][bookmark: _Toc164642295]4	Concept and background
Editor’s note: This clause provides a description of concepts and background.
[bookmark: _Toc89691178][bookmark: _Toc81513697][bookmark: _Toc164641997][bookmark: _Toc164642296]5	Use cases
[bookmark: _Toc164642297][bookmark: _Toc164641998]5.1 Use case #1: Enhance the radio service delivering use case
[bookmark: _Toc164641999][bookmark: _Toc164642298]5.1.1 Description
In TS 28.312 [2], the existing use case and requirements for intent containing an expectation for delivering a radio service is described in clause 5.1.2 and includes the MnS consumer's expectations for delivering and assurance of a radio service (radio network as a service) in the specified area. However, following information is missing in Radio Service Expectation: 
· Service capacity information (e.g. maximum number of UEs).
· PLMN information. The PLMN information (including PLMNId) is important to describe the radio service is specific for which PLMN.
In addition, MnS consumer may expect the radio service to be delivered and assured at a scheduled time instead of all the time. 
Before MnS consumer expresses the expectations for delivering a radio service, the MnS consumer may want to check whether the mnS producer can guaranteed fufillment of the specified intent, but the way and handling of the related resource reservation is MnS producer’s internal behaviour.
[bookmark: _Toc164642000][bookmark: _Toc164642299][bookmark: _Hlk161679865]5.1.2 Potential requirements
[bookmark: _Hlk161680449]REQ-Intent_RadioService-1: The intent driven MnS producer for radio service should have a capability enabling MnS consumer to request to deliver a radio service in a scheduled time. 
The generic feasibility check requirements are applied for the feasibility of an expected radio service before requesting to deliver a radio service.
[bookmark: _Toc164642001][bookmark: _Toc164642300][bookmark: _Hlk161679871]5.1.3 Potential solutions
[bookmark: _Toc138424026][bookmark: _Toc164642002][bookmark: _Toc164642301][bookmark: _Hlk161680725]5.1.3.1 Potential solution #1
This solution proposes to reuse and enhance the existing RadioServiceExpectation defined in TS 28.312 [2].
Enhancement Aspect1: Add following attributes in the existing RadioServiceExpectation:
	- 	Add PLMNInfoContext as ObjectContext for Radio Service Expectation. The concrete definition for PLMNInfo see TS 28.541 [3].
	-	Update the existing definition for maxNumberofUEsTarget in TS 28.312[2] more generic which can be applied for both EdgeServiceSupportExpectation and RadioServiceExpectation and reuse the  maxNumberofUEsTarget as ExpectationTarget for Radio Service Expectation. 
	-	Add SchedulingTimeContext as ExpectationContext for Radio Service Expectation. The datatype for SchedulingTime <<choice>> is defined in TS 28.622 [4] which can support one-time interval, daily periodicity, weekly periodicity or monthly periodicity.
[bookmark: _Toc164642003][bookmark: _Toc164642302][bookmark: _Hlk161679877]5.1.4 Evaluation of potential solutions
TBD
[bookmark: _Toc164642004][bookmark: _Toc164642303]5.2 Use case #2: Enhancement of radio network expectation
[bookmark: _Toc164642005][bookmark: _Toc164642304]5.2.1 Description
Following aspects are proposed to enhance the radio network expectation defined in TS 28.312[2] to support more radio network performance assurance scenarios:
Enhancement Aspect 1: the RAN energy saving target and service experience target in the existing object context are applied for all selected frequencies (represented by dlFrequencyContext and ulFrequencyContext in the ExpctationObject) and RAT (represented by rATContext in the ExpctationObject). However, in some scenarios, MnS consumer may want to assure different RAN UE throughput performance for different Frequencies or RATs in the same area when perform energy saving activities (same RAN energy saving targets). It is important to the allow the MnS consumer to express different RAN UE throughput targets for different Frequencies or RATs in the specified area in the same intent, and receive the target fulfilment result for different RAN UE throughput targets for different Frequencies or RATs.
Enhancement Aspect 2: the existing radio network expectation (e.g. existing aveULRANUEThptTarget and aveDLRANUEthptTarget) can be used to support MnS consumer to express radio network expectations on radio network traffic assurance in the specified areas for the scheduled events (such as a sports event or concert). However, the solution for user numbers requirement is missing. Besides, the radio network expectation also needs to be enhanced to support schedule times which can be one-time interval, daily periodicity, weekly periodicity or monthly periodicity and coverage area which can be represented by polygon area or a list of Cell (e.g. CGI) to satisfy the radio network traffic assurance scenario.
[bookmark: _Toc164642006][bookmark: _Toc164642305]5.2.2 Potential solutions
Following are the proposed solutions to support above enhancements based on existing RadioNetworkExpectation and TargetFulfilmentResult in TS 28.312 [2].
Proposals for the Enhancement Aspect 1:
· Proposal 1.1:  Update existing aveULRANUEThptTarget defined in TS 28.312 [2] by adding “ulFrequencyContext” and “rATContext” as targetContext, and update existing aveDLRANUEThptTarget defined in TS 28.312 [2] by adding “dlFrequencyContext” and “rATContext” as targetContext. 
· Proposal 1.2:   Update existing TargetFulfilmentResult<<dataType>> by adding attribute “targetContext”. The “targetContext” can be “ulFrequencyContext”, “dlFrequencyContext” or “rATContext”, which depends on the concrete target specified in the Intent.
Proposals for the Enhancement Aspect 2, 
· Proposal 2.1: Add ActiveUEsTarget as ExpectationTarget, it describes the number of Active UEs for the specified areas. This target is related to Mean number of Active UEs in the DL per cell and Mean number of Active UEs in the UL per cell defined in TS 28.552.
· Proposal 2.2: Replace the targetAssuranceTimeContext with the SchedulingTimeContext. The datatype for SchedulingTime <<choice>> is defined in TS 28.622 [4] which can support one-time interval, daily periodicity, weekly periodicity or monthly periodicity.
· -	Proposal 2.3: Add attribute "cellContext" as ObjectContext for RadioNetworkExpectation to describe the coverage areas which represented by a list of cells. The contextValueRange for cellContext can be a list of CGIs (NCGI in case of NR cells and ECGI in case of E-UTRAN cells). This attributes also can be reused for other purpose if needed.
[bookmark: _Toc164642007][bookmark: _Toc164642306]5.2.3 Evaluation of potential solutions
TBD
[bookmark: _Toc164642008][bookmark: _Toc164642307]5.3 Use case #3: Implicit intent report subscription
[bookmark: _Toc164642009][bookmark: _Toc164642308]5.3.1 Description
In TS 28.312 [2], NtfSubscriptionControl IOC is used for MnS consumer to subscribe the intent report information explicitly. MnS consumer needs to request to create a NtfSubscriptionControl instance to subscribe the intent report information for a specified intent instance after such intent instance is created.
[image: ]
Figure 5.X.1-1 Explicit intent report subscription
However, in some scenarios, MnS consumer who expresses the intent may want to obtain the intent report by default, instead of triggering separate subscription action (i.e. request to create a NtfSubscriptionControl instance) to subscribe intent report information (especially intent fulfilment information). 
So, the capability to support for implicit intent report subscription is important for the MnS consumer who express the intent.
[bookmark: _Toc164642010][bookmark: _Toc164642309]5.3.2 Potential requirements
REQ-Intent_Driven_MnS-CON-1: The intent driven MnS producer should have the capability enabling MnS consumer who expresses the intent to specify intent report control information in the intent when creating or modifying the intent.
The existing REQ-Intent_Driven_MnS_Report-1,2,3,4,5,6,7 defined in TS 28.312 [2] also applied for implicit intent report subscription
[bookmark: _Toc164642011][bookmark: _Toc164642310]5.3.3 Potential solutions
It proposes to add an attribute "reportRecipientAddress" in Intent <<IOC>> to represent the address of notification recipient for MnS consumer to receive the notification (i.e. notifyMOIAttributeValueChanges notification) with intent report information. If present, this attribute instructs the MnS producer to create, on behalf of the MnS consumer, a subscription for attribute value change notifications for IntentReport instance of the corresponding intent instance. Then MnS consumer does not need to request to create a NtfSubscriptionControl instance to receive the notification with intent report information.
[image: ]
Figure 5.X.3-1 Implicit intent report subscription
In addition, the existing attribute “observationPeriod” in Intent <<IOC>> can be used to allow the MnS consumer who expresses the intent to configure the frequency of the intent reporting.
In case MnS consumer who expresses the intent does not want to subscribe to the intent report content, a new attribute “expectedReportTypes” can be added as an optional attribute of Intent <<IOC>> to allow the MnS consumer who expresses the intent to specify the content of the intent report. The allowed values for attribute “expectedReportType” can be intentFulfilmentReport, intentConflictReport or intentFeasibilityCheckReport.
[bookmark: _Toc164642012][bookmark: _Toc164642311]5.3.4 Evaluation of potential solutions
TBD
[bookmark: _Toc164642013][bookmark: _Toc164642312][bookmark: OLE_LINK3][bookmark: OLE_LINK2][bookmark: OLE_LINK16][bookmark: OLE_LINK1][bookmark: OLE_LINK31]5.4 Use case #4: Intent containing an expectation to guarantee  specific service characteristics 
[bookmark: _Toc164642014][bookmark: _Toc164642313]5.4.1 Description
[bookmark: OLE_LINK30][bookmark: OLE_LINK29][bookmark: OLE_LINK28][bookmark: OLE_LINK24][bookmark: OLE_LINK7][bookmark: OLE_LINK5]This use case describes a scenario where the MnS consumer expresses the intent containing an expectation to guarantee specific service characteristics (such as mobile payment). The intent expectation may include area information (e.g. geographic area), time information (e.g. start time and end time), service to be guaranteed and guaranteed level (such as bit rate, priority of stream etc). 
MnS producer notifies MnS consumer about the fulfilment information of the intent containing an expectation for guarantee of specific service characteristics. 
[bookmark: _Toc164642015][bookmark: _Toc164642314][bookmark: _Toc106192944][bookmark: _Toc155794385]5.4.2 Potential requirements
[bookmark: OLE_LINK13][bookmark: OLE_LINK17][bookmark: OLE_LINK8]REQ-Intent_Guar_Ser-CON-1 The intent driven MnS shall have capability enabling authorized MnS consumer to express intent containing an expectation to guarantee specific service characteristics to MnS producer.
[bookmark: OLE_LINK4]REQ-Intent_Guar_Ser-CON-2 The intent driven MnS shall have capability enabling authorized MnS consumer to obtain intent report information (including fulfilment information) for intent containing an expectation to guarantee specific services.
[bookmark: _Toc164642016][bookmark: _Toc164642315]5.5 Use case #5: Improve intent life cycle documentation 
[bookmark: _Toc164642017][bookmark: _Toc164642316]5.5.1 Description
In Annex B.1 of 28.312 [2], it is stated that the intent lifecycle consists of the following phases: Detection, Investigation, Definition, Distribution, and Operation, and the processing flow of each phase is described in detail. However, for the existing processes of each phase, further enhancements can be made from several aspects, including but not limited to the following.:
· In the investigation phase, no solution is provided for when the intent content (a list of expectations) is not feasible. This part needs further enhancement to identify subsequent steps when the intent is not feasible, such as re-evaluation, or adjusting intent expectations.
Editor’s Note: The requirements and solutions will be added in the future.
[bookmark: _Toc164642018][bookmark: _Toc164642317]5.6 Use case #6: Investigate potential impacts to support natural language intents translation 
[bookmark: _Toc164642019][bookmark: _Toc164642318]5.6.1 Description
Intent management aims to provide more intelligent services by understanding and implementing users' intents. In TS 28.312 [2], the primary focus is on intent where intent models are used. However, with the advancement of technologies such as large language models, intents expressed in natural language are gradually becoming the focal point of research and application in intent management.
Some SDOs have also conducted research on intents described in natural language. In TMF IG1253 [5], it is mentioned that the intent interpreter can be used to handle intents described in natural language, and the intent interpreter assumes the role of the intent owner for the formal intent. In ETSI ZSM011 [6], it is mentioned that through intent translation, the received natural language intent is mapped to the intent model, and the translation may be based on rules or AI/ML.
Regarding the existing intent management in TS 28.312 [2], if intent interpreter is introduced to process intents described in natural language, it is necessary to clarify its position within the existing intent management framework, especially its relationship with the MnS consumer. Additionally, further exploration is needed to assess the impact on the existing intent models and procedures for intent management. 
Editor’s Note: The detailed use case is FFS.

[bookmark: _Toc164642020][bookmark: _Toc164642319]6	Conclusions and recommendations
Editor's note: this clause will contain conclusions and recommendations for corresponding use cases identified in clause 5.
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