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1
Decision/action requested

The group is asked to approve the proposal.
2
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3
Rationale

Energy saving is a critical issue for the 5G operators. Energy saving is achieved by activating the energy saving mode of the NR capacity booster cell, and the energy saving activation decision making may be based on the various information such as load information of the related cells and the energy saving policies set by operators as specified in TS 28.310 [2]. 
In last SA plenary meeting, a use case is proposed for discussion in SP-191051. 

The following two actions in [4] are requested to SA5 by the SA group:

· Analyse and confirm if the existing EE framework needs any changes to consider analytics and the use case raised in SP-191051 [3]. 

· Coordinate with SA2 if there is a need for analytics to be addressed by NWDAF.

The use case discussed inlcudes the potential mechanism of energy saving for UPF in the situation that the priorities, mobility pattern and service performance of the UEs served by some UPF instances are taken into account. In this case, some UE reallocation could be considered to achieve the core network node energy saving purpose. Moreover, when the related RAN node is also working in the energy saving mode, the decision of reallocating UEs has to be coordinated with the energy saving in RAN node.  As the conclusion from clause 7.2 of the TR 21.866 [5], “The EE Control and Coordination Function: a self-managed automated process to control and coordinate system wide power saving operations including the access networks, core network, backhaul/fronthaul transmission networks, backbone networks and other subsystems”, the management system has the overall view of network load information and it could also take the inputs from the control plane analysis (e.g. NWDAF etc.). It’s appropriate that the management system takes the responsibility to provide the overall analytics information and cooperate with Core and RAN domains on which node should move into energy saving mode in a coordinated manner. 
This contribution adds more details about the MDAS role in the energy saving UC from management perspective including VNF management and PNF management and provides the corresponding solutions. A reply LS to SA and SA2 which is to convey the SA5 analyse result is suggested.
4
Detailed proposal

It proposed to make the following changes in TR 28.809 [1].
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	2nd Change


6.6
Energy efficiency related issues

6.6.1
MDA assisted energy saving
6.6.1.1
Use case
Energy saving is a critical issue for the 5G operators. Energy saving is achieved by activating the energy saving mode of the NR capacity booster cell or 5GC NF (e.g. UPF etc.), and the energy saving activation decision making may be based on the various information such as load information of the related cells and the energy saving policies set by operators as specified in TS 28.310 [14]. 
As the conclusion from clause 7.2 of the TR 21.866 [x], “The EE Control and Coordination Function: a self-managed automated process to control and coordinate system wide power saving operations including the access networks, core network, backhaul/fronthaul transmission networks, backbone networks and other subsystems”, the management system has the overall view of network load information and it could also take the inputs from the control plane analysis (e.g. the analytics provided by NWDAF). The management system may provide the network wide analytics and cooperate with Core and RAN domains and decide on which network element should move into energy saving mode in a coordinated manner. 

There are various information could be used as inputs for management energy saving analysis. For example, the MDAS provides the analytics report to assist energy saving based on the EE related performance measurements, (e.g. PDCP data volume, PNF temperature, and PNF power consumption etc.) from the gNBs.
The composition of the traffic load could be also considered as inputs for energy saving analysis.  (e.g., the percentage of high-value traffic in the traffic load). The variation of traffic load may be related to the network data (e.g., historical handover information of the UEs or network congestion status). Collecting and analysing the network data with machine learning tools may provide predictions related to the trends of traffic load. The composition and the trend of the traffic load may be used as references for making decision on energy saving.
MDAS may also obtain NF location or other resource information including virtual resource consumption, while analyzing historical network information. Based on the collected information, MDAS provides analysis and give suggestions to network management in optimization suggestion for 5G Core NF deployment options in high-value traffic region (e.g. location of VNF in context of energy saving). The information from control plane data analysis from NWDAF may also be used as input for energy saving analysis and decision. 
The decision of core NF and RAN node energy saving should be coordinated by management system to guarantee the overall network and service performance are not affected as much as possible.
To achieve an optimized balance between the energy consumed and the serviced performance provided by the network, MDAS can be used to provide an analytic report by analyzing the above information comprehensively to assist the energy saving related decision making.
	3rd  Change


6.6.1.3
Potential Solutions
6.6.1.3.1
Solution description

The MDAS producer correlates and analyses the management data described in the following subclause to assist the management energy saving function to make energy efficiency decisions. As the table in 6.6.1.3.3 shows, the analytics report is able to be provided by the MDAS producer to describe the analytics result and recommendations of energy saving. This procedure may be triggered by the request or periodically. 
6.6.1.3.2
Data required for MDA assisted energy saving
Following table shows the potential data required to analyse the energy saving issue.
	Data Category
	Required Data

	Performance Measurements
	PNF Power Consumption: Power consumed over the measurement period, see clause 5.1.1.19.2 of TS 28.552 [8]; 

PNF Energy consumption: The energy consumed, see clause 5.1.1.19.3 of TS 28.552[8];
PNF Energy Temperature: The temperature over the measurement period, see clause 5.1.1.19.4 of TS 28.552[8];

PNF Voltage: The voltage, see clause 5.1.1.19.5 of TS 28.552[8];

PNF Current: The current, see clause 5.1.1.19.6 of TS 28.552[8];

PNF humidity consumption: The percentage of humidity during the measurement period, see clause 5.1.1.19.7 of TS 28.552[8];
PDCP Data Volume: The transmitted PDCP data volume, see clause 5.1.2.1 and 5.1.3.6 of TS 28.552 [8];
Virtual resource usage of NF: The resource usage of virtual network functions, see clause 5.7.1 of TS 28.552 [8].

	QoE Data
	The measurements that are collected are DASH [y] and MTSI [z] measurements.The details information of QoE data required by this case is FFS.

	Analytics Data
	The control plane analysis result from the NWDAF defined in TS 23.288 [m], e.g., observed service experience related network data analytics. 
The additional required analysis result is FFS.


Note: The above parameters may not be the complete list.
6.6.1.3.3
Analytics report for MDA assist energy saving
Following table shows the potential information carried in the analytics report of MDA assist energy saving.

	Analytics Report of MDA assisted energy saving
	Attribute Name
	Description

	
	Energy efficiency issue identifier
	The identifier of the MDA assisted energy saving  

	
	Location
	The geographical area or the cells where the unreasonable energy consumption exists

	
	Root cause
	The root cause of the part of the energy consumption that may be conserved, e.g., ultra-low traffic load area with energy consumption, excessive energy consumption


	End of changes


