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1
Decision/action requested

This contribution is for approval.
2
References

[1]
3GPP TR 28.809 Management and orchestration; Study on enhancement of Management Data Analytics (MDA)
[2]
S5-212369 New WID Enhancements of Management Data Analytics Service
[x]
3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[y]
3GPP TS 28.541: "Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3".
[z]
3GPP TS 28.545: "Management and orchestration; Fault Supervision (FS)"
[w]
3GPP TS 28.104 “Management and orchestration; Management Data Analytics”
3
Rationale

In the new WI of ‘Enhancements of Management Data Analytics Service’ MDA assisted Energy Saving is one of the MDA capabilities. This contribution proposes the description and requirements of the use case of the MDA assisted Energy Saving.
4
Detailed proposal

It is proposed to add MDA assisted Energy Saving as one of the MDA capabilities in TS 28.104 [1].
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7.2
MDA capabilities 
7.2.x
MDA assisted Energy Saving (UC-ES_MDA)

7.2.x.1
Description

3GPP management system shall be able to provide energy saving related issues related issue analysis.
7.2.x.2
Use cases

Energy saving is a critical issue for the 5G operators. Operators are aiming at decreasing power consumption in 5G networks to lower their operational expense with energy saving management solutions. In this use case, energy saving is achieved by activating the energy saving mode of the NR capacity booster cell, and the cell energy saving activation decision making is typically based on the load information of the related cells, the energy saving policies set by operators and the energy saving instructions provided by MDA producer. 
To achieve an optimized balance between the energy consumed and the network performance, MDA can be used to assist the MDA consumer to make energy saving decisions. 
The MDA producer can analyse the energy saving related performance measurements (e.g. PDCP data volume of cells, power consumption, etc.) to provide the analytics results of current network energy efficiency. The MDAS producer can analyze historical load related information to predict the load variation of cells at some future time. 
The prediction result of these information can then be used by operators to make energy-saving policies. The MDA producer may provide a traffic prediction model for making energy saving decisions by introducing machine learning algorithms. The MDA producer may also provide some energy saving related recommendation in the MDA report. 
After the recommendations have been taken to make energy saving execution, the MDA producer may analyze network performance data, alarms, and user experience data (including QoE data) in real time. These analyses may affect energy-saving decisions. The MDA producer should optimize the recommendations to guarantee the user experience at the same level.
7.2.x.3

Requirements
	Requirement label
	Description
	Related use case(s)

	REQ-ES_MDA-CON-1
	3GPP management system shall have the capability to identify the energy efficiency issue including high energy consumption, low energy efficiency.
	(UC-ES_MDA) MDA assisted Energy Saving

	REQ-ES_MDA-CON-2
	3GPP management system shall have the capability to identify the cell or location area of where the indicated energy saving issue exists.
	(UC-ES_MDA) MDA assisted Energy Saving

	REQ-ES_MDA-CON-3
	3GPP management system shall have the capability to utilize the predictions information of the traffic load trends to assist achieving energy saving.
	 (UC-ES_MDA) MDA assisted Energy Saving

	REQ-ES_MDA-CON-4
	3GPP management system shall have the capability to identify different traffic scenarios, e.g., residential district, commercial area, suburban, to conduct energy saving analysis.
	(UC-ES_MDA) MDA assisted Energy Saving

	REQ-ES_MDA-CON-5
	3GPP management system shall have the capability to allow the authorized consumer to request the energy saving analysis.
	(UC-ES_MDA) MDA assisted Energy Saving

	REQ-ES_MDA-CON-6
	3GPP management system shall have the capability to provide the analytics report for MDA assisted energy saving.
	(UC-ES_MDA) MDA assisted Energy Saving
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8.Y
MDA reporting management service 

8.Y.3
MnS component type C

	Attribute name
	Support qualifier
	Properties

	MDA Assisted Energy Saving Analysis report
	O
	


8.Y.3.1
MDA assisted energy saving analysis

Table 8.x.2-1: MDA assisted energy saving analysis report

	Information
	Description
	Support qualifier
	Properties

	Location
	The geographical area or list of cells where the energy saving issue exists，e.g., too high energy consumption exists.
	M
	FFS

	Trends of the traffic load
	Predictions related to the trends of traffic load (e.g., PRB utilization rate) which could be used as references for making decision on energy saving.
	M
	FFS

	RootCause
	Indicates the root cause of energy saving issue.
	O
	FFS

	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.
	O
	FFS

	ML model information
	

The information of the optimal ML model for network performance prediction. This information can be used by MDAS consumer to retrieve the ML model.

The ML model information can be ML model file address.


	O
	FFS


Editor Note: How to format the energy saving recommendations may need discussion. The energy saving for UPF and energy saving recommendations can be added later. 
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9
Workflow for MDA management 

9.X
MDA assisted energy saving Analysis
9.X.1
General

The MDA management services as defined in 8.2 and 8.3 are used to expose MDA assisted energy saving analytics from the MDAS producer to the MDAS consumer.










The MDAS producer shall be able to provide the following analytics (see clause 8.Y.3.1), which can be included in the MDA report:
-
Location 
-
Trends of the traffic load  
-
Root Cause
· Current Energy Saving State of the cells
· ML model information

Annex B (informative): Analytics Input data example
B.1
Analytics Input data example

B.1.X  MDA assisted energy saving Analytics inputs
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