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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
References

[1] 
3GPP TS 28.104-000 “Management and orchestration; Management Data Analytics”

[a]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".

[b]
3GPP TS 23.288: "Architecture enhancements for 5G System (5GS) to support network data analytics services". 
[c]
3GPP TS 28.406: "Telecommunication management; Quality of Experience (QoE) measurement collection; Information definition and transport". 

[d]
3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)". 

[e]
3GPP TS 26.114: "IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".

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

[g]
3GPP TS 28.532: "Management and orchestration; Generic management services".

3
Rationale

This pCR is to add the MDA capability for MDA assisted energy saving analysis for TS 28.104 based on the initial version (v0.0.0) [1].
4
Detailed proposal

	Start of modifications (all new text)


X
MDA assisted energy saving

X.1
Energy saving issue analysis

X.1.1
MDA type
The MDA type for energy saving issue alaysis is: EnergySavingAnalysis.EnergySavingIssue.

X.1.2
Analytics inputs
The analytics inputs that can be used for energy saving issue analysis are provided in table X.1.2-1.

Table X.1.2-1: Analytics inputs for energy saving issue analysis
	Data category
	Description
	References

	Performance Measurements
	PNF Power Consumption: Power consumed over the measurement period; 
	5.1.1.19.2 of TS 28.552 [a]

	
	PNF Energy consumption: The energy consumed;
	5.1.1.19.3 of TS 28.552 [a]

	
	PNF Temperature: The temperature over the measurement period;
	5.1.1.19.4 of TS 28.552 [a]

	
	PNF Voltage: The voltage;
	5.1.1.19.5 of TS 28.552 [a]

	
	PNF Current: The current;
	5.1.1.19.6 of TS 28.552 [a]

	
	PNF humidity: The percentage of humidity during the measurement period;
	5.1.1.19.7 of TS 28.552 [a]

	
	PDCP Data Volume of NR cells: The transmitted PDCP data volume;
	5.1.2.1 and 5.1.3.6 of TS 28.552 [a]

	
	Virtual resource usage of NF: The resource usage of virtual network functions;
	5.7.1 of TS 28.552 [a]

	
	Data volume of UPF;
	5.4 of TS 28.552 [a]

	
	Delay related measurements of UPF;
	5.4 of TS 28.552 [a]

	
	Number of PDU sessions with SSC mode 1 on UPF.
	TS 28.552 [a]

	
	Traffic load variation: PRB utilization rate, RRC connection number, etc
	5.1.1.2 and 5.1.1.4 of TS 28.552 [a]

	
	Network data: UE throughput, the mobility management data (e.g., rate of successful handover executions), packet delay data (e.g., air-interface delay), etc.
	5.1.1.1, 5.1.1.3 and 5.1.1.6 of TS 28.552 [a]

	QoE Data
	The measurements that are collected are DASH and MTSI measurements. 
	TS 28.406 [c], TS 26.247 [d], TS 26.114 [e]

	NRM
	MOIs of the cells, UPFs and SMFs.
	TS 28.541 [f]

	Alarm information
	The alarm information of the cells, UPFs and SMFs.
	TS 28.532 [g]

	Network analytics data
	The control plane analysis result from the NWDAF, e.g., observed service experience related network data analytics. 
	TS 23.288 [b]

	ML model filter information
	The ML model can be used to predict the energy saving related information (e.g., base station energy-saving scenarios, traffic load) (NOTE1). The ML model filter information can be used to select which ML models for the analytics are requested. The ML model filter information may include the identifier of the training (NOTE2), type of analytics (e.g., energy saving related issues), etc.
	Editor’s note: to be defined in MDA capability specific procedures in TS 28.104

	NOTE1:   The ML model can be trained by ML model training for MDA as described in clause 6.99.1 in TR 28.809.  

NOTE2:  The identifier of the training is described in ML model training for MDA in clause 6.99.1 in TR 28.809. It can be used to identify the model trained in a specific ML model training process.


X.1.3
Analytics output
The specific information elements of the analytics output (MDA report) for energy saving issue analysis, in addition to the common information elements of the MDA reports, are provided in table X.1.3-1.
Table X.1.3-1: Analytics output for energy saving issue analysis
	Information element
	Definition
	Support qualifier
	Properties

	EnergySavingIssueArea
	The indication of NR cells, or the NFs (e.g., UPFs) instance where the unreasonable energy consumption exists;

	M
	type: integer
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	Root cause
	The root cause of the part of the energy consumption that may be conserved.

The allowed value is one of the enumerated values: 
Ultra-lowTrafficLoadAreaEnergyConsumption, ExcessiveEnergyConsumption, 
Other, Unknown.
	M
	type: enumeration
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	Trends of the traffic load
	Predictions related to the trends of traffic load (e.g., PRB utilization rate, RRC connection number, etc.) which could be used as references for making decision on energy saving
	M
	type: string
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	Current Energy Saving State of the cells 
	The information of the current energy saving state of the cells.

The allowed value is one of the enumerated values: 
notEnergySavingState, 
EnergySavingState.
	M
	type: enumeration
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	Recommended ML model information
	Describes the optimal ML models which can be used to provide more accuratepredictions of the energy saving related information to assist the energy saving decision making. The ML model information may include the ML model file address.
	M
	type: string
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	Energy saving recommendations
	For ES on NR cells. It may contain a set of
-  recommended NR Cell (ES-Cell) to enter energySaving state.

-  recommended candidate cells with precedence for taking over the traffic of the ES-Cell.
-  a time period, during which energy saving is or not allowed.

-  predictions related to the trends of traffic load which could be used as references for making decision on energy saving of NR cells.
For ES on UPFs. It contains a set of

-  recommended UPF (ES-UPF) to conduct energy saving;

-  recommended candidate UPFs with precedence for taking over the traffic of the ES-UPF.
-  a time period, during which energy saving is or not allowed.

-  predictions related to the trends of traffic load which could be used as references for making decision on energy saving of UPFs.
	M
	type: ESRecommendations
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False


Y
ESRecommendations
Y.1
Definition
This data type specifies the type of energy saving recommendations.
Y.2
Information elements
	Name
	Definition
	Support qualifier
	Properties

	Object
	It contains the recommended candidate cells or UPFs to enter energySaving state.
	M
	type: integer
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	Candidate
	It contains the recommended candidate cells or UPFs with precedence for taking over the traffic of the ES-Cell or ES-UPF.
	M
	type: integer
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	TimePeriod
	It provides a time period, during which energy saving is or not allowed.
	M
	type: string
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False

	Predictions
	It provides predictions related to the trends of traffic load which could be used as references for making decision on energy saving of NR cells or UPFs.
	M
	type: string
multiplicity: 1
isOrdered: N/A

isUnique: N/A

defaultValue: None

isNullable: False


	End of modifications


