3GPP TR 28.912 V0.2.0 (2022-05)
3
Release 18

	[bookmark: page1][bookmark: specType1][bookmark: specNumber][bookmark: specVersion][bookmark: issueDate]3GPP TR 28.912 V0.2.0 (2022-05)

	[bookmark: spectype2]Technica Report



	3rd Generation Partnership Project;
[bookmark: specTitle]Technical Specification Group Services and System Aspects;
[bookmark: _GoBack][bookmark: specRelease]Management and orchestration; Study on enhanced intent driven management services for mobile networks (Release 18)

		

	
	

	

	[bookmark: warningNotice]The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.





	[bookmark: page2]

	[bookmark: coords3gpp]3GPP
Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis
Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16
Internet
http://www.3gpp.org


	[bookmark: copyrightNotification]Copyright Notification
No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

[bookmark: copyrightDate][bookmark: copyrightaddon]© 2022, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members
3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association



[bookmark: tableOfContents]
Contents
Foreword	4
1	Scope	6
2	References	6
3	Definitions of terms, symbols and abbreviations	6
3.1	Terms	6
3.2	Symbols	6
3.3	Abbreviations	6
4	Issue investigations and potential solutions for new areas	7
4.1	Issue#4.1: intent driven approach for RAN energy saving	7
4.1.1	Description	7
4.1.2	Potential solutions	7
4.2	Issue#4.2: Intent conflicts and intents containing contradictions	8
4.2.1	Description	8
4.2.2	Potential Solution	8
4.3	Issue#4.3: Enhancement of radio network intent expectation	8
4.3.1	Description	8
4.3.2	Potential solutions	9
4.4	Issues#4.4: 5GC related intent expectation	9
4.4.1	 Description	9
4.4.2	 Potential solutions	9
5	Issue investigations and potential solutions for the requirements documented in TS 28.312	10
5.1	Issue# 5.1: Solution for radio service intent expectation	10
5.1.1	Description	10
5.1.2	Potential solutions	10
6	Issue investigations and potential solutions for collaboration/alignment with other SDOs	10
6.X	Issue# Num: title	11
6.X.1	Description	11
6.X.2	Potential solutions	11
7	Conclusion and recommendation	11
Annex <X> (informative): Change history	12



[bookmark: foreword][bookmark: _Toc103681026][bookmark: _Toc103681191][bookmark: _Toc103681235][bookmark: _Toc103690244][bookmark: _Toc103690291][bookmark: _Toc103690410][bookmark: _Toc103690490]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: _Toc103681027][bookmark: _Toc103681192][bookmark: _Toc103681236][bookmark: _Toc103690245][bookmark: _Toc103690292][bookmark: _Toc103690411][bookmark: _Toc103690491]
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: _Toc103690492]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)".

[bookmark: definitions][bookmark: _Toc103681029][bookmark: _Toc103681194][bookmark: _Toc103681238][bookmark: _Toc103690247][bookmark: _Toc103690294][bookmark: _Toc103690413][bookmark: _Toc103690493]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc103681030][bookmark: _Toc103681195][bookmark: _Toc103681239][bookmark: _Toc103690248][bookmark: _Toc103690295][bookmark: _Toc103690414][bookmark: _Toc103690494]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: _Toc103690495]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: _Toc103690496]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: _Toc103690497]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: _Toc103690498][bookmark: OLE_LINK112][bookmark: OLE_LINK113]4.1	Issue#4.1: intent driven approach for RAN energy saving 
[bookmark: _Toc103690419][bookmark: _Toc103690499]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: _Toc103690500]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: _Toc103681034][bookmark: _Toc103681199][bookmark: _Toc103681244][bookmark: _Toc103690253][bookmark: _Toc103690300][bookmark: _Toc103690421][bookmark: _Toc103690501]4.2	Issue#4.2:	Intent conflicts and intents containing contradictions
[bookmark: _Toc103681035][bookmark: _Toc103681200][bookmark: _Toc103681245][bookmark: _Toc103690254][bookmark: _Toc103690301][bookmark: _Toc103690422][bookmark: _Toc103690502]4.2.1	Description
The MnS consumer may create an intent containing two or more intent expectations and/or 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, average RSRP, coverage area). On receiving and after analysing the intent, the MnS producer may realize that the expectations or targets are not aligned, i.e. the MnS producer may detect conflicts or contradictions in the intent. 
A intent is considered to have a conflict if the requirements stated in one expectation is not consistent (i.e. conflicts) with the requirements stated in another expectation in the same or different intent. On the other hand, an intent is considered to have a contradiction if the targets stated in one intent expectation is not consistent (i.e. conflicts) with another target in the same intent expectation. 
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 conflicts if they are in different expectations but they are a contradiction if they are in the same expectation.
When such conflicts or contradictions are detected, the MnS producer needs to notify the MnS consumer about the conflict or contradiction, specifying the expectations and targets which give rise to the conflict or contradiction. Additionally, the MnS producer may also notify the MnS consumer about the parameters and/or KPIs which are in conflict or contradiction with one another. 
Thereby, the MnS consumer may modify or delete the intent. 

REQ-Intent_conflict: The intent driven MnS shall have the capability to inform the MnS consumer about intent expectations or targets which may give rise to conflicts or contradictions. 
[bookmark: _Toc103681036][bookmark: _Toc103681201][bookmark: _Toc103681246][bookmark: _Toc103690255][bookmark: _Toc103690302][bookmark: _Toc103690423][bookmark: _Toc103690503]4.2.2	Potential Solution
The MnS producer should notify the MnS consumer whenever such a conflict is detected. Additionally, the intent progress status should be marked as terminated with the reason as conflict detected.  
[bookmark: _Toc103681037][bookmark: _Toc103681202][bookmark: _Toc103681247][bookmark: _Toc103690256][bookmark: _Toc103690303][bookmark: _Toc103690424][bookmark: _Toc103690504]4.3	Issue#4.3: Enhancement of radio network intent expectation
[bookmark: _Toc103681038][bookmark: _Toc103681203][bookmark: _Toc103681248][bookmark: _Toc103690257][bookmark: _Toc103690304][bookmark: _Toc103690425][bookmark: _Toc103690505]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: _Toc103690506]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: _Toc103690507]4.4	Issues#4.4: 5GC related intent expectation
[bookmark: _Toc103681041][bookmark: _Toc103681206][bookmark: _Toc103681251][bookmark: _Toc103690260][bookmark: _Toc103690307][bookmark: _Toc103690428][bookmark: _Toc103690508]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: _Toc103690509]4.4.2		Potential solutions


[bookmark: _Toc103681043][bookmark: _Toc103681208][bookmark: _Toc103681253][bookmark: _Toc103690262][bookmark: _Toc103690309][bookmark: _Toc103690430][bookmark: _Toc103690510]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: _Toc103690511]5.1	Issue# 5.1: Solution for radio service intent expectation
[bookmark: _Toc103681045][bookmark: _Toc103681210][bookmark: _Toc103681255][bookmark: _Toc103690264][bookmark: _Toc103690311][bookmark: _Toc103690432][bookmark: _Toc103690512]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: _Toc103690513]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: _Toc103690514]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: _Toc103690515]6.X	Issue# Num: title
[bookmark: _Toc103681048][bookmark: _Toc103681213][bookmark: _Toc103681258][bookmark: _Toc103690268][bookmark: _Toc103690315][bookmark: _Toc103690436][bookmark: _Toc103690516]6.X.1	Description
[bookmark: _Toc103690269][bookmark: _Toc103690316][bookmark: _Toc103690437][bookmark: _Toc103690517]6.X.2	Potential solutions

[bookmark: _Toc103681049][bookmark: _Toc103681214][bookmark: _Toc103681259][bookmark: _Toc103690270][bookmark: _Toc103690317][bookmark: _Toc103690438][bookmark: _Toc103690518]7	Conclusion and recommendation
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