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Abstract: This document attempts to document the existing standards work in the industry on energy efficiency.
1. Introduction
SA has recently approved the Release 19 FS_EnergyServ study item (SP-220446). As part of the initial scope of the study, prior work in this area needs to be acknowledged and an agreement should be reached to reuse it.
As part of the global trend to reduce the impact of ICT equipment on the environment and the constant desire to reduce the network operator’s operational expenses, 3GPP, ETSI, GSMA, NGMN, ATIS, the ITU, and other standards bodies have been working for years on standards for the energy efficiency of mobile networks - by following a two-step approach: (1) Defining Energy Efficiency (EE) KPIs & methods to measure them and (2) By defining use cases and solutions for Energy Saving (ES).
In this paper, we predominantly focus on documenting energy-efficiency related standards work for 5G which is outside the exclusive remit of RAN.
2. Existing Work

3GPP Energy Efficiency KPI definitions are under SA5 (Telecom Management) responsibility. They are based on measurements collected on RAN or CN network elements / network functions via OA&M. The KPI calculation is a generalisation of the work in ETSI TC EE. Figure 1 below shows the KPI derivation with notes to the source specifications.
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Figure 1: KPI derivation and sources
Table 1 below shows the standards relevant to the FS_EnergyServ study with a synopsis taken from the Scope clause of the standard.
	SDO
	Group
	Standard
	Summary

	3GPP


	
	
	

	
	SA
	TR 21.866: Study on Energy Efficiency Aspects of 3GPP Standards
	Identifies and studies the key issues and the potential solutions in defining Energy Efficiency Key Performance Indicators and the Energy Efficiency optimization operations in existing and future 3GPP networks.

	
	SA5
	TS28.310: Management and orchestration; Energy efficiency of 5G 


	Specifies concepts, use cases, requirements and solutions for the energy efficiency assessment and optimization for energy saving of 5G networks.

	
	
	TS28.552: Management and orchestration; 5G performance measurements 


	Specifies the performance measurements for 5G networks including network slicing. Performance measurements for NG-RAN are defined in this document, and some L2 measurement definitions are inherited from TS 38.314. The performance measurements for 5GC are all defined in this document. Related KPIs are defined to those measurements are defined in TS 28.554.

	
	
	TS28.554: Management and orchestration; 5G end to end Key Performance Indicators (KPI) 


	Specifies end-to-end Key Performance Indicators (KPIs) for the 5G network and network slicing

	
	
	TS28.622: Telecommunication management; Generic Network Resource Model (NRM) Integration Reference Point (IRP); Information Service (IS)


	Specifies the Generic network resource information that can be communicated for telecommunication network management purposes, including management data about energy efficiency

	ETSI
	
	
	

	
	TC EE
	ETSI ES 203 228: "Environmental Engineering (EE); Assessment of mobile network energy efficiency".


	Defines the topology and level of analysis to assess the energy efficiency of mobile networks (excluding terminal)

	
	
	ETSI ES 202 336-1: "Environmental Engineering (EE); Monitoring and Control Interface for Infrastructure Equipment (Power, Cooling and Building Environment Systems used in Telecommunication Networks) Part 1: Generic Interface".


	Defines monitoring and control of Infrastructure Environment i.e. power, cooling and building environment systems for telecommunication centres and access network locations.

	
	
	ETSI ES 202 336-12: "Environmental Engineering (EE); Monitoring and control interface for infrastructure equipment (power, cooling and building environment systems used in telecommunication networks); Part 12: ICT equipment power, energy and environmental parameters monitoring information model".


	Defines measurement and monitoring of power, energy and environmental parameters for ICT equipment in telecommunications or datacenter or customer premises


Table 1: List of EE specifications
3. Conclusion
It can be seen that there has been significant preceding work which is also acknowledged in clause 2.3 of the FS_EnergyServ study item. TR 22.882 generated by this study needs to document and acknowledge the existing work and an agreement needs to be made to reuse concepts, agreements, and technical KPIs and methods in the process of this study.
4. Proposal

Proposal 1: It is recommended that readers start any research with the SA plenary study on Energy Efficiency Aspects of 3GPP Standards (TR 21.866) and the SA5 work on Energy efficiency of 5G (TS28.310).

Proposal 2: This study will reuse the EE KPIs derived in ETSI EE / SA5 and documented in ETSI specifications to define the energy efficiency of a 3GPP communication service.
Proposal 3: This study will refer to the existing standards where appropriate. Agree the pCR in S1-222215.
Performance Measurements


(TS28.552, 3GPP SA5)





Energy Consumption Measurements a.k.a. PEE parameters (Power, Energy and Environmental)


(TS28.552 28.554, 3GPP SA5, based on input from ETSI ES 203 336-12)
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is a generalisation of








OA&M Collection Method


(TS28.550, TS 28.532, 3GPP SA5)





Defined in ETSI TC EE 203 228











