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1	Decision/action requested
The group is asked to discuss and approval.
2	References
[1]	3GPP draft TR 28.910: “Study on enhancement of autonomous network levels v0.4.0”.

3	Rationale
This contribution proposes to remove some Editor’s Notes which are already addressed and clean up some editorial issues.

4	Detailed proposal
It proposes to make the following changes to TR 28.910[1].
	1st  Change


[bookmark: _Toc718][bookmark: _Toc27556][bookmark: _Toc23142][bookmark: _Toc463][bookmark: _Toc18888][bookmark: _Toc21807]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 28.310: "Management and orchestration; Energy efficiency of 5G"
[3]	3GPP TR 28.813: "Management and orchestration; Study on new aspects of Energy Efficiency (EE) for 5G"
[bookmark: definitions][4]	3GPP TS 28.100: "Management and orchestration; Levels of autonomous network"
[5]	3GPP TS 28.312:" Management and orchestration; Intent driven management services for mobile networks"
[6]	3GPP TS 28.104: "Management and orchestration; Management Data Analytics"
[7]	3GPP TS 28.532: "Management and orchestration; Generic management services".
[8]	3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".
[9]	3GPP TS 28.622: "Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)".
[10]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[11]	3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace; Trace control and configuration management".
[12]	3GPP TS 28.313: "Management and orchestration; Self-Organizing Networks (SON) for 5G networks".
[13]	3GPP TS 28.535: "Management and orchestration; Management services for communication service assurance; Requirements".
[14]	3GPP TS 28.105: "Management and orchestration; Artificial Intelligence / Machine Learning (AI/ML) management".
[15]	3GPP TS 28.554: "Management and orchestration; 5G end to end Key Performance Indicators (KPI)".
[16]	3GPP TR 28.912: "Study on enhanced intent driven management services for mobile networks".

	2nd  Change


[bookmark: _Toc27750][bookmark: _Toc6961][bookmark: _Toc4424][bookmark: _Toc7841][bookmark: _Toc1960][bookmark: _Toc32091]5	Issue investigations and potential solutions for scenarios listed in TS 28.100
Editor's note: this clause will contain the description and potential solutions for additional generic MnS requirements of generic autonomous network level for network optimization, RAN NE deployment and fault management defined in Rel-17, especially those missing requirements to support autonomous network level 4 and 5.

[bookmark: _Toc134][bookmark: _Toc27333][bookmark: _Toc9002]5.1	Key Issue# 5.1: Enhancement of generic autonomous network level for network optimization
[bookmark: _Toc14455][bookmark: _Toc12533][bookmark: _Toc18936]5.1.1	Description
[bookmark: _Toc884][bookmark: _Toc9731][bookmark: _Toc31790]5.1.1.1 	Issue description
The generic autonomous network level for network optimization is defined in Clause 7.1 in TS 28.100 [4], which includes generic workflow, generic classification of autonomous network level, generic autonomy capability description for management system, generic MnS requirements and solutions for generic MnS requirements. 
Based on current definition, the generic autonomy capability description for management system for level 4 is documented in clause 7.1.3 in TS 28.100 [4]. However, the additional MnS requirements for level 4 are not specified in clause 7.1.4 in TS 28.100 [4]. 
Regarding the solutions for MnS requirements for level 2, currently only solutions for the network issues which can be detected based on threshold is specified. The MDA feature specified in TS 28.104[6] delivers the analytic capabilities for identifying more network issues (e.g. coverage issue, SLS issue, network slice throughput issue), so the MDA MnS can be used to support MnS requirements for level 2 which focus on the autonomous analytic capability. So it is necessary to analyse which concrete MnS requirements for level 2 are already supported by MDA MnS, and which MnS requirements can be supported by enhancement of MDA MnS.
[bookmark: _Toc23575][bookmark: _Toc26167][bookmark: _Toc11255]5.1.1.2 	Potential requirements
Following additional MnS requirements for level 4 needs to be specified to support generic autonomy capability description for management system for level 4. 
REQ-ANL-NetOpt-Level_4-MnS-1 The 3GPP management system shall have the capability allowing its authorized consumer to specify the network optimization intent.
REQ-ANL-NetOpt-Level_4-MnS-2 The 3GPP management system shall have the capability allowing its authorized consumer to obtain the fulfilment information of the network optimization intent.

5.1.2		Potential solutions
Following solutions for MnS requirements for level 4 needs to be added in TS 28.100 [4] Table 7.1.5-1: Solutions for generic MnS requirements of autonomous network level for network optimization.
Table 5.1.2-1: Potential solutions for generic MnS requirements of autonomous network level 4 for generic network optimization
	Level4
	REQ-ANL-NetOpt-Level_4-MnS-1
	This can be implemented by using generic provisioning MnS (e.g, createMOI) defined in TS 28.532 [4] to specify the network optimization intent defined in TS 28.312 [5]. 

	
	REQ-ANL-NetOpt-Level_4-MnS-2
	This can be implemented by using generic provisioning MnS (e.g, getMOIAttribbutes) defined in TS 28.532 [7] to obtain network optimization fulfilment information defined in TS 28.312 [5].



Following are the additional solution description for MnS requirements for level 2 to be added in TS 28.100 [4].
Regarding the REQ-ANL-NetOpt-Level_2-MnS-2 and REQ-ANL-NetOpt-Level_2-MnS-4, the MDA MnS defined in TS 28.104 [6] can be used. The Analytics output can represent network issue identification and network issue demarcation result. Which means MnS consumer can use the MDA MnS to obtain the network issue and corresponding demarcation result.
[bookmark: _Toc26325][bookmark: _Toc6019][bookmark: _Toc12344]5.1a	Key Issue# 5.1a: Enhancement of autonomous network level for radio network coverage optimization
[bookmark: _Toc14749][bookmark: _Toc29705][bookmark: _Toc18586]5.1a.1	Description
The solution for MnS requirements for radio network coverage optimization is described in A.1.3, Based on current definition, following aspects needs to be further enhanced:
-	The MnS component type A (operation and notification), MnS component type B (Information model) and MnS component type C (management data) to support the MnS requirements for radio network coverage optimization haven't been explicitly described. 
[bookmark: _Toc22100][bookmark: _Toc20718]5.1a.2		Potential solutions
[bookmark: _GoBack]Based on the solutions for MnS requirements of autonomous network level for radio network coverage optimization defined in clause A.1.3 in TS 28.100[2], following are the enhanced solutions description for generic MnS requirements of autonomous network level for radio network coverage optimization.
Note: the solutions below are not used to evaluate the autonomous network level, which are MnS solutions to support MnS requirements for 3gpp management system derived from autonomy capability of each level
Table 5.1a.2-1: Solutions for generic MnS requirements of autonomous network level for radio network coverage optimization
	ANL
	Requirements

	Corresponding solutions

	
	
	MnS Component
type A
	MnS Component
type B
	MnS Component
type C


	Level1
	REQ-ANL-NetOpt-Level_1-MnS-1
	createMOI of provisioning MnS defined in TS 28.532[7] 
	CommonBeamformingFunction IOC in NR NRM defined in TS 28.541[8]
	Not applicable

	
	REQ-ANL-NetOpt-Level_1-MnS-2
	createMOI of provisioning MnS defined in TS 28.532[7]
	PerfMetricJob IOC and TraceJob IOC defined in TS 28.622[9]
	Not applicable

	
	REQ-ANL-NetOpt-Level_1-MnS-3
	operations of file data reporting MnS and streaming data report MnS defined in TS 28.532[7]
	NR NRM (e.g. NRCellCU, Beam and NRCellRelation IOC) defined in TS 28.541[8]
	1. RSRP measurements (e.g. SS-RSRP), RSRQ measurements (e.g. SS-RSRQ) and SINR measurements (e.g. SS-SINR) defined in TS 28.552 [10].
2. RSRPs of the serving cell and neighbour cells, and UE location in MDT reports [11]

	Level2
	REQ-ANL-NetOpt-Level_2-MnS-1
	createMOI of provisioning MnS defined in TS 28.532[7]
	MDARequest IOC defined in MDA information model in TS 28.104[6].
	Not applicable

	
	REQ-ANL-NetOpt-Level_2-MnS-2
	Operations of file data reporting MnS and streaming data report MnS defined in TS 28.532[7]
	MDARequest IOC defined in MDA information model in TS 28.104[6]
	"CoverageProblemId" of analytics output for coverage problem analysis in TS 28.104[6].

	
	
	
	
	

	
	REQ-ANL-NetOpt-Level_2-MnS-3
	createMOI of provisioning MnS defined in TS 28.532[7]
	MDARequest IOC defined in MDA information model in TS 28.104[6].
	Not applicable

	
	
	
	
	

	
	REQ-ANL-NetOpt-Level_2-MnS-4
	Operations of file data reporting MnS and streaming data report MnS defined in TS 28.532[7]
	MDARequest IOC defined in MDA information model in TS 28.104[6]
	"CoverageProblemType" and "CoverageProblemAreas" of analytics output for coverage problem analysis in TS 28.104[6].


	
	REQ-ANL-NetOpt-Level_2-MnS-5
	createMOI of provisioning MnS defined in TS 28.532[7]
	MDARequest IOC defined in MDA information model in TS 28.104[6]
	Not applicable

	Level3
	REQ-ANL-NetOpt-Level_3-MnS-1
	createMOI of provisioning MnS defined in TS 28.532[7]
	CCOFunction IOC defined in TS 28.541 [8] and TS 28.313 [12] as control information for CCO function.
	Not applicable

	
	REQ-ANL-NetOpt-Level_3-MnS-2
	createMOI of provisioning MnS defined in TS 28.532[7]
	CCOFunction IOC defined in TS 28.541 [8] and TS 28.313 [12] as control information for CCO function.
	Not applicable

	Level
4

	REQ-ANL-NetOpt-Level_4-MnS-1
	createMOI of provisioning MnS defined in TS 28.532[7]
	"weakRSRPRatioTarget"and "lowSINRRatioTarget" of RadioNetworkExpectation in intent information model in TS 28.312[5] as expectation targets for radio nework coverage assurance.
	Not applicable

	
	REQ-ANL-NetOpt-Level_4-MnS-2
	getMOIAttributes of provisioning MnS defined in TS 28.532[7]
	"targetfulfillmeInfo" for "weakRSRPRatioTarget"and "lowSINRRatioTarget" of RadioNtworkExpectation in intent information model in TS 28.312[5].
	Not applicable



Editor's Note: above solutions may need to be revisited based on further investigation. 
[bookmark: _Toc14938][bookmark: _Toc25664]5.1b	Key Issue# 5.1b: Analysis on the solution for MnS requirements of autonomous network level for RAN UE throughput optimization
[bookmark: _Toc22039]5.1b.1	Description
Autonomous network level for RAN UE throughput optimization is documented in clause A.2 in TS 28.100[4]. In TS 28.100[4], corresponding workflow and classification of autonomous network level for RAN UE throughput optimization is defined, however it is not clear whether the solution for generic MnS requirements of autonomous network level for RAN UE optimization is well defined. So it is necessary to analyse the solutions for corresponding MnS requirements.
[bookmark: _Toc7454]5.1b.2		Potential solutions
Based on the existing generic MnS requirements of Level 1-Level 3 for the generic network optimization in TS 28.100 [4] and additional MnS requirements for Level 4 for the generic network optimization in clause 5.1, following are the solution descriptions to be added in TS 28.100[4] which can be used to satisfy MnS requirements of autonomous network level for RAN UE throughput optimization.
· Regarding the REQ-ANL-NetOpt-Level_1-MnS-1, 2, 3, NR NRM (e.g. NRCellCU, NRCellRelation, NRCellDU) defined in TS 28.541[8] are used to represent network adjustment solution. The UE throughput measurements (e.g. Average DL UE throughput in gNB, Distribution of DL UE throughput in gNB) defined in TS 28.552 [10] and RAN UE Throughput KPIs (e.g. DL RAN UE throughput for a sub-network, DL RAN UE throughput for a NRCellDU) defined in TS 28.554 [X15] are used to represent the network related information.
Regarding the REQ-ANL-NetOpt-Level_4-MnS-1, 2, the attribute "aveULRANUEThptTarget", "aveDLRANUEthptTarget","lowULRANUEThptRatioTarget" and "lowDLRANUEThptRatioTarget" of RadioNetworkExpectation in intent information model in TS 28.312[5] as expectation targets for RAN UE throughput assurance.
5.2	Key Issue# 5.2: Enhancement of generic autonomous network level for RAN NE deployment
[bookmark: _Toc14696]5.2.1	Description
[bookmark: _Toc31928]5.2.1.1 	Issue description
The generic autonomous network level for RAN NE deployment is defined in Clause 7.2 in TS 28.100 [4], which includes generic workflow, generic classification of autonomous network level, generic autonomy capability description for management system, generic MnS requirements and solutions for generic MnS requirements. 
Based on current definition, the generic autonomy capability description for management system for level 4 is documented in clause 7.2.3 in TS 28.100 [4]. However, the additional MnS requirements for level 4 are not specified in clause 7.2.4 in TS 28.100 [4]. 
[bookmark: _Toc25379]5.2.1.2 	Potential requirements
Following additional MnS requirements for level 4 needs to be specified in TS 28.100 [4] to support generic autonomy capability description for management system for level 4. 
REQ-ANL-RanNeDeploy-Level_4-MnS-1 The 3GPP management system shall have the capability allowing its authorized consumer to specify the intent for delivering RAN NE(s).
REQ-ANL- RanNeDeploy-Level_4-MnS-2 The 3GPP management system shall have the capability allowing its authorized consumer to obtain the fulfilment information of the intent for delivering RAN NE(s).
[bookmark: _Toc29884]5.2.2		Potential solutions
Following are the solution for MnS requirements for level 4 for RAN NE deployment which needs to be added in TS 28.100[4]. The RadioNetworkExpectationRadioNetworkExpectation defined in TS 28.312[25] can be used as the intent expectation for delivering RAN NE(s). A radio subnetwork can contain one or multiple RAN NE(s).  The attribute "coverageTACContext", "pLMNContext", "nRFqBandContext" and "rATContext" in ObjectContextObjectContext can be used as expected radio setting parameters for delivering RAN NE(s). The attribute "weakRSRPRatioTarget", "lowSINRRatioTarget", "aveULRANUEThptTarget" and "aveDLRANUEthptTarget" in ExpectationTargetExpectationTarget can be used as expected network capacity and performance targets for delivering RAN NE(s).  The expected transport setting parameters for delivering RAN NE(s) is missing in RadioNetworkExpectationRadioNetworkExpectation in TS 28.312[5] but it inis investigated in TSR 28.3912[216] and can be used.

	3rd   Change


[bookmark: _Toc25113][bookmark: _Toc23780][bookmark: _Toc6400][bookmark: _Toc6413][bookmark: _Toc19616][bookmark: _Toc25073]6	Issue investigations and potential solutions for new scenarios
Editor's note: this clause will contain the description and potential solutions for enhanced autonomy capabilities corresponding to different autonomous network levels for additional management use cases which is not defined in Rel-17, including but not limited to energy saving and service provisioning.


	4th   Change


[bookmark: _Toc26074][bookmark: _Toc22258][bookmark: _Toc18311][bookmark: _Toc66227427]6.2.1.3	Classification of autonomous network level
Level 0: 
-	All the tasks in the 5GC NF deployment workflow (Task A, Task B, Task C, Task D, Task E, Task F, Task G, Task H) are accomplished by human.
Level 1: 
-	Telecom system executes tasks of deploying the 5GC NF based on onboarded VNF package and activating configuration data prepared by human (Task H) and tasks of collecting part of 5GC NF information (inclcuding virtualised resource information) based on specified rules(Task C).  
[bookmark: OLE_LINK37]-	All the other tasks in the 5GC NF deployment workflow (Task A, Task B, Task D, Task E, Task F, Task G) are accomplished by human.
Level 2: 
-	Compared to Level 1, telecom system additionally executes the tasks of collecting 5GC information (inclcuding virtualised resource information) (Task C). Telecom system also can execute the tasks of analysing the deployment data for the 5GC based on the network function generation rules (e.g. configuration template) specified by human (Task D). The tasks of 5GC NF deployment (Task H) are fully accomplished by telecom system.
[bookmark: OLE_LINK38]-	All the other tasks in the 5GC NF deployment workflow (Task A, Task B, Task E, Task F, Task G) are accomplished by human.
Level 3: 
-	Compared to Level 2, the telecom system additionally executes tasks of analysing and determining the deployment data for the 5GC NF based on the network configuration data generation policies specified by human (Task D). Telecom system also can executes tasks of performing 5GC virtualised resource feasibility check and commissioning/dialing test by human (Task E and Task F). The tasks of 5GC NF information collection (Task C) are fully accomplished by telecom system.
-	All the other tasks in the5GC deployment workflow (Task A, Task B) are accomplished by human.
Level 4: 
-	Compared to Level 3, the telecom system can additionally execute the tasks of 5GC NF deployment policy generation (Task A) and 5GC NF deployment intent evaluation (Task B) based on intent handling control information specified by human. The tasks of 5GC deployment data analysis (Task D), 5GC virtualised resource feasibility check (Task E), 5GC NF commissioning and dialing test (Task F), 5GC NF configuration data and virtualised resource information determination (Task G) are fully accomplished by telecom system.
-	The intent handling control information maybe pre-defined and specified by human.
Level 5: 
-	Telecom system can autonomously execute the entire workflow of 5GC NF deployment for all scenarios, 

[image: ]
Figure 6.2.1.3-1 Classification of autonomous network level for 5GC NF deployment
	5th   Change


[bookmark: _Toc1969][bookmark: _Toc6099][bookmark: _Toc28572][bookmark: _Toc66227428]6.2.2	Potential solutions
TBD
· 

	End of Changes
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