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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Energy Efficiency of 5G
Acronym: EE_5G 
Unique identifier: 
810023 
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Impacts 
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	ME
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Classification of the Work Item and linked work items
2.1
Primary classification
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent Work Item 
	Parent Work Items 

	Unique ID
	Title

	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	760064
	Study on system and functional aspects of Energy Efficiency in 5G networks
	Study Item recommending to start this work item.

	710049
	Study on Energy Efficiency Aspects of 3GPP Standards
	SA study item

	700058
	Study on Scenarios and Requirements for Next Generation Access Technologies
	RAN study item

	810030
	Study on Self-Organizing Networks (SON) for 5G
	SA5 study item


Dependency on non-3GPP (draft) specification: 
This work item relies on expected outputs from other SDOs (e.g. ETSI TC EE (Environmental Engineering), ITU-T SG5), provided they are delivered prior to the end of this work item. For example, an EE KPI for virtualized network functions is not defined yet, nor the related measurement method. Similarly, EE KPIs for network slice types such as URLLC, mMTC are not defined yet.
3
Justification

3GPP has developed specifications for the assessment of Energy Efficiency (EE) of 2G, 3G and LTE radio access networks, as well as for energy saving. Similar work has to be undertaken for 5G networks. ETSI TC EE has defined, in ES 203 228, the following high-level EE KPI:

[image: image1]
where DVMN represents the traffic volume and ECMN represents the energy consumption of the mobile network, in bits/Joule. It is necessary to develop 3GPP standards, to assess the EEMN,DV of 5G networks based on the ETSI TC EE high-level KPI on the one hand, and to specify energy saving capabilities so as to be able to optimize energy efficiency of 5G networks on the other hand.
Compared to 2G, 3G and LTE, 5G networks introduce the following key characteristics:

- 5G network functions are candidate to virtualization;

- NG-RAN and NR may support various split options;

- Network slicing is introduced as a key feature.
These 5G features have impacts on how to measure DVMN and/or ECMN, in terms of definition of performance measurements and collection methods, and how to save energy in order to optimize the energy efficiency of the 5G networks.

SA5 has studied the aforementioned aspects and identified potential use cases, requirements and solutions for both energy efficiency assessment and energy saving capabilities.

Normative solutions are needed for both energy efficiency assessment and energy saving in 5G networks.
4
Objective

The objectives of the work item are to:
- specify concepts, use cases and requirements related to energy efficiency assessment and energy saving in 5G networks;

- define performance measurements enabling to assess the energy efficiency of the 5G networks;

- define a solution to represent and manage power, energy and environment related parameters of 5G networks;
- define a solution for energy saving management in 5G networks.
Backward compatibility with the existing specifications will be considered. 
The scope of this work item includes NR and NG-RAN, 5GC unless otherwise stated, and network slicing.

This work item will need to take into account the relevant standards from other SDOs and/or working groups (e.g. ETSI TC EE (Environmental Engineering), ITU-T SG5), provided they are delivered prior to the completion of this work item. For example, an EE KPI for virtualized network functions is not defined yet, nor the related measurement method. Similarly, EE KPIs for network slice types such as URLLC, mMTC are not defined yet.
This work item will focus on energy efficiency of physical network functions, and physical gNBDUs in case of gNB split scenarios. 
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TS
	28.310
	Energy Efficiency of 5G 
	SA#85 (Sept. 2019)
	SA#86 (Dec. 2019)
	CORNILY, Jean-Michel, ORANGE, jeanmichel.cornily@orange.com


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	28.540
	Update NRM Stage 1 to address Power, Energy and Environment related parameters, energy saving features
	SA#86 (Dec. 2019)
	

	28.541
	Update NRM Stage 2 and stage 3 to model Power, Energy and Environment related parameters, energy saving features
	SA#86 (Dec. 2019)
	

	28.552
	Define measurements for a) Data Volume and b) power, energy and environment parameters
	SA#86 (Dec. 2019)
	

	28.554
	Define KPI(s) for energy efficiency of 5G networks, including network slicing
	SA#86 (Dec. 2019)
	


6
Work item Rapporteur(s)
CORNILY, Jean-Michel, ORANGE, jeanmichel.cornily@orange.com 

7
Work item leadership

SA WG5 
8
Aspects that involve other WGs
Coordination with RAN WGs may be needed.

9
Supporting Individual Members
	Supporting IM name

	ORANGE

	AT&T

	BT

	China Mobile

	Deutsche Telekom

	Ericsson

	Huawei

	Intel

	Nokia

	Telecom Italia

	Vodafone
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