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1
Introduction

The term ‘Energy Efficiency’ (EE) is to be understood as covering two areas:
1. Definition of EE KPI, required performance measurements and method(s) to collect them;

2. Definition of use cases, requirements and solutions to optimize Energy Efficiency – this is also sometimes referred to as Energy Saving.
Both aspects have been addressed in SA5 for pre-5G radio access technologies, focusing on how OA&M can provide support to them. This work item (EE_5G) addresses NG-RAN. 
This Work Item has produced the following Rel-16 TS:

· TS 28.310 Management and orchestration; Energy efficiency of 5G,

, as well as CRs to the following TSs:
· TS 28.552:
· CR 0055: Add PDCP data volume measurements for EE (SP-190119)

· CR 0111: Add Power, Energy and Environmental (PEE) measurements and related use case description (SP-190755)

· TS 28.554:

· CR 0032: Add 5G Energy Efficiency KPI (SP-191165).
2
Description

TS 28.310 [1] captures use cases, requirements and procedures for collecting performance measurements (namely data volume measurements and PEE (Power, Energy and Environment) parameters from 5G base stations. The EE KPI for 5G base stations is obtained thanks to these measurements. Those measurements are collected by the OSS thanks to the usage of generic management services defined in TS 28.532. Data Volume (DV) measurements, at PDCP layer, have been introduced in TS 28.552 [2], as well as PEE parameters definition (amongst which the Energy Consumption (EC) of the base station). A new KPI, named EE KPI, calculated by dividing Data Volume (DV) by Energy Consumption (EC) has been defined in TS 28.554 [5]. All this is fully aligned with baseline ETSI TC EE (Environmental Engineering) specifications ES 203 228 [7] and ES 202 336-12 [8].
Some intra- and inter-RAT energy saving use cases and requirements have been specified in TS 28.310 [1]. The 5G Network Resource Model (TS 28.541 [9]) has been augmented with an Energy Saving NRM fragment enabling the management of both centralized and distributed energy saving modes.
3
References

[1] TS 28.310: Management and orchestration; Energy efficiency of 5G
[2] TS 28.552: Management and orchestration; 5G performance measurements
[3] SP-190755: Add Power, Energy and Environmental (PEE) measurements and related use case description
[4] SP-190119: Add PDCP data volume measurements for EE 

[5] TS 28.554: Management and orchestration; 5G end to end Key Performance Indicators (KPI)
[6] SP-191165: Add 5G Energy Efficiency KPI
[7] ETSI ES 203 228: Environmental Engineering (EE); Assessment of mobile network energy efficiency
[8] 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
[9] TS 28.541: Management and orchestration; 5G Network Resource Model (NRM); Stage 2 and stage 3
