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	Abstract:
	This liaison statement informs TSAG on SG5 lead roles and gives an update on SG5 activities from March 2017 until February 2018


ITU-T Study Group 5 is actively fulfilling its mandate as the lead study group on electromagnetic compatibility, lightning protection and electromagnetic effects; ICTs related to the environment, climate change, energy efficiency and clean energy and circular economy, including e‑waste.  
1
Main achievements

The list of results pertaining to ITU-T SGs Recommendations on electromagnetic compatibility, lightning protection and electromagnetic effects; ICTs related to the environment, climate change, energy efficiency and clean energy and circular economy, including e‑waste, since March 2017, are provided in Annex 1 (status: until 15 February 2018). 
The main highlights are described in the following text.

Taking into consideration the development and importance of 5G, SG5 is developing a series of technical reports and ITU-T Recommendations that will study environmental aspects related to:

· Electromagnetic compatibility (EMC);

· Electromagnetic fields (EMF);

· Energy feeding and efficiency;

· Resistibility.
WP1/5 has developed and approved three new ITU-T Supplements to K-Series Recommendations, including ITU-T K.Suppl. 8 “Resistibility analysis of 5G systems”, ITU-T K.Suppl. 9 “5G technology and human exposure to RF EMF” and ITU-T K.Suppl. 10 “Analysis of EMC aspects and definition of requirements for 5G systems”. 

Two ITU-T Recommendations on protection of ICT infrastructure (ITU-T K.35 “Bonding configurations and earthing at remote electronic sites” and ITU-T K.40 “Protection against LEMP in telecommunications centres”) were revised following the development of the ICT infrastructure. 

Two new ITU-T Recommendations on protective components were approved in order to assure better protection of the ICT equipment. These are: ITU-T K.128 “Surge protective component application guide - metal oxide varistor (MOV) components” and ITU-T K.129 “Characteristics and ratings of silicon PN junction voltage clamping components used for the protection of telecommunications installations”. 

Five ITU-T Recommendations dealing with human exposure to RF EMF (ITU-T K.52, ITU-T K.61, ITU-T K.70, ITU-T K.91 and ITU-T K.100) were revised in order to be aligned with the new IEC standards and to respond to the development of the radiocommunication systems. The new version of the software EMF-estimator and new mobile App “EMF exposure” for the RF EMF exposure assessment were approved. 

Studies on EMC requirements for radio base station and radio terminal equipment have successfully progressed and two new Recommendations ITU-T K.133 “Electromagnetic (EM) environment of body worn equipment in the 2.4 GHz and 13.56 MHz industrial, scientific and medical band” and ITU-T K.132 “EMC requirements of disturbances from lighting equipment located in the telecommunication facilities” have been approved.  

The two new ITU-T Recommendations on security and reliability of ICT systems from electromagnetic and particle radiations: ITU-T K.131 “Design methodologies for telecommunication systems applying soft error measures” and ITU-T K.130 “Neutron irradiation test methods for telecommunications equipment” have been approved. 

Under the umbrella of Working Party 2/5, a new Recommendation on ITU-T L.1220 “Innovative energy storage technology for stationary use - Part 1: Overview of energy storage” was approved. This Recommendation is the first of a series of Recommendations dealing with energy storage solutions used in ICT fixed infrastructure that provides guidance on technological solutions, technical characteristics and environmental consideration to select an innovative storage solution on the network.

Recommendation ITU-T L.1206 “Impact on ICT equipment architecture of multiple AC, -48VDC or up to 400 VDC power inputs” was approved. This Recommendation provides guidance and requirements on the use of mixed power feeding solutions in ICT installations in which different power feeding solutions are present in the same installation. 

Recommendation ITU-T L.1315 “Standardization terms and trends in energy efficiency” was approved. This Recommendation specifies terminology, principles and concepts for energy efficiency and energy management. The Recommendation establishes a common understanding on measurement methodology used to determine the energy efficiency of a good, service and network. In this Recommendation a clarification on the difference between energy efficiency and energy management is provided. The Recommendation also defines the criteria on general measurement instrumentation and testing conditions. 

Recommendation ITU-T L.1332 “Total network infrastructure Energy efficiency metrics” was approved. This Recommendation on network Infrastructure energy efficiency, which covers the facilities part of a network, completes the set of Recommendations on metrics for energy efficiency covering standalone equipment and entire network. 

Furthermore, Recommendation ITU-T L.1020 “Circular Economy: Guide for Operators and Suppliers on approaches to migrate towards circular ICT goods and networks” was approved. This is the first Recommendation developed by ITU on Circular economy giving guidance on how to approach the circular economy application on ICT products and networks.  In addition, Recommendation ITU-T L.1020 “Extended producer responsibility (EPR) guidelines for sustainable e-waste management” was consented. This Recommendation provides a guidance on how to implement  e-waste management taking into consideration the extended producer responsibility (EPR). This draft Recommendation includes also a set of examples in different countries.

New Recommendation ITU-T L.1505 “Use of ICT in the adaptation of the Fisheries Sector to the Effect of Climate Change” was approved.  This Recommendation provides guidance on how to apply ICTs to reduce the impact of climate change effect into the fisheries sector.

Recommendation ITU-T L.1506 “Framework of climate change risk assessment for  telecommunication and electrical facilities” was approved.  This Recommendation describes the framework of assessing climate change risk for telecommunication and electrical facilities. The framework consists of risk assessment methodology and considerations for applying the defined methodology. The methodology defined in this Recommendation provides a climate change risk assessment that integrates multiple climate change risk factors into a single metric and shows the assessment result from the overall perspective.
2
Plan of work for this study period and towards the next study period and progress

Recommendations and other texts on electromagnetic compatibility and electromagnetic effects, environment and circular economy currently under development in ITU-T SG5 can be found at: https://www.itu.int/ITU-T/workprog/wp_search.aspx?isn_sp=3925&isn_sg=3928&isn_status=-1,1,3,7&details=0&field=acdefghijo 
3
SG5 as Lead Study Group on electromagnetic compatibility lightning protection and electromagnetic effects; ICTs related to the environment, climate change, energy efficiency and clean energy and circular economy, including e‑waste.
3.1
Protection of information and communication technology (ICT) infrastructure from electromagnetic surges
The protection of the telecommunication network against lightning and adverse effects from power systems is studied by Question 1/5. The protection against lightning includes the protection of telecommunication systems against lightning flashes and the earthing and bonding configurations applied to telecommunications installations (telecommunication buildings, remote electronic sites and customer premises). The protection against adverse effects from power systems covers the electromagnetic interference experienced by telecommunications networks due to power systems and electrified railway systems. 

3.2
Equipment resistibility and protective components
The resistibility and safety applied to telecommunications equipment and infrastructure is studied by Question 2/5. The relevance of this subject resides on the fact that new types of ICT equipment are appearing in the network, as the means to provide larger bandwidth to meet the customer's needs. Moreover, different types of equipment are being interconnected at customers' premises (home network), hence, the protection requirements for their interfaces and the effects of these interconnections need to be studied and standardized. 

It also covers the requirements for protective components and assemblies used to protect ICT equipment against electromagnetic disturbances. The objective is to develop Recommendations which provide specifications, test methods and principles of application for protective components and assemblies intended to mitigate effects of lightning, power induction, ESD, fast transients and power contacts that may cause permanent damage. These protective components and assemblies are related to both telecommunication and power supply circuits of telecommunication equipment. 

3.3
Human exposure to electromagnetic fields (EMFs) from information and communication technologies (ICTs)
Issues on assessment of human exposure to Radio Frequency Electromagnetic Fields (RF EMFs) are under the responsibility of Question 3/5. In this Question, Recommendations that provide guidance, best practices and assessment of human exposure to Electromagnetic Fields (EMFs) are being developed. The scope of this Question includes the development of the methods to evaluate compliance of the radiocommunication installations with human exposure limits established by WHO on the base of the ICNIRP guidance. 

Question 3/5 develops also softwares supporting the assessment of the human exposure (such as EMF-estimator, ITU-T K.52 calculator, EMFACDC, Watt Guard and Uncertainty calculator), supplements and mobile applications (such as “EMF-Guide” or “EMF-Exposure”). The outputs of the study are being shared with ITU-D and ITU-R and liaisons are being exchanged with these Sectors. Q3/5 is working closely with WHO, ICNIRP and IEC TC106.
3.4
Electromagnetic compatibility (EMC) issues arising in the telecommunication environment
EMC requirements and mitigation methods for telecommunications equipment and facility are studied under Question 4/5. The scope includes coexistence of wired and wireless systems and EMC requirements for electrical/electric equipment and telecommunication equipment specifically installed in telecommunication centre. There is close collaboration with ITU-R SG1, SG5 and SG6, ITU-T SG9, IEC ACEC (Advisory Committee on Electromagnetic Compatibility), IEC CISPR and SC77B. 

3.5
Security and reliability of information and communication technology (ICT) systems from electromagnetic and particle radiations
Security and reliability of information and communication technology (ICT) systems from electromagnetic and particle radiations are studied under Question 5/5. The Recommendations developed under this Question provide guidance on design and countermeasures against thread of security by lightning, high-altitude electromagnetic pulse (HEMP), high-power electromagnetic (HPEM) and information leakage through unintentional emission and caused by particle radiation. There is close collaboration with IEC SC77C and IEC ACEC. The new part of the responsibility covers design, test, and mitigation methods regarding “soft error” caused by particle radiations such as neutron rays and the quality and reliability requirements of telecommunication equipment/system.
3.6
Achieving energy efficiency and smart energy

Aspects related to energy efficiency for the ICT sector are studied under Question 6/5. Q6/5 develops Recommendations and Supplements on energy efficiency solutions, methodologies and metrics for the ICT sector including on equipment, networks and data centers. It also includes topics on energy efficient solutions for spread ICT network implementation in order to improve the efficient use of energy and resources including IoT and 5G/IMT-2020 networks.
The main focus of Q6/5 is to study and develop energy efficiency metrics, KPIs, measurement methods, technical requirements related to ICT infrastructures, guidelines to reduce environmental impacts, in addition to best practices for low cost and reduced environmental impact solutions.

Q6/5 also studies and develops Recommendations and Supplements on aspects related to power feeding in an efficient and innovative way in ICT installations with a special focus on issues on powering of 5G/IMT2020 networks. It also works on energy efficiency KPIs to evaluate the efficiency of different networks architecture before their implementation.

This Question also aims to produce new or revised Recommendations, Supplements and Technical Reports on solutions to help bridge the ICT gap so as to "connect the unconnected" and standardize solutions to effectively reduce the cost of deploying communication networks.

A series of new Recommendations and Supplements have been approved under this Question including L.Suppl.36 to ITU-T L.1310 on “Study on methods and metrics to evaluate energy efficiency for future 5G systems”. 

Most of these studies are conducted in collaboration with other relevant entities. SG5 is actively exchanging information with other standard developing organizations such as ETSI and IEC.

3.7
Circular economy including e-waste
Circular economy including e-waste is dealt with by Q7/5. The activities under this Question are directed at producing Recommendations for the reduction and management of e-waste with the aim of reducing impact on the environment, providing guidance on solutions to reduce e-waste production. In this regard, Recommendation ITU-T L.1020 “Extended producer responsibility (EPR) guidelines for sustainable e-waste management” was consented. Additionally, Q7/5 is revising Recommendation ITU-T L.1000 “Universal power adapter and charger solution for mobile terminals and other ICT devices”. The purpose of this revision is to consider the technological innovation in the sector.  
The aim of this Question is to develop Recommendations and Supplements on Circular Economy to promote the transition to more environmentally friendly ICT solutions. A series of new Recommendations have been approved under this Question including ITU-T L.1020 on “Circular Economy: Guide for Operators and Suppliers on approaches to migrate towards circular ICT goods and networks”. Q7/5 is also working on Draft Recommendation L.EW2020 on “Connect 2020 agenda E-Waste reduction”. This Question also aims to study and produce Recommendations on evaluating, the implication of 5G/IMT2020 and spread ICT network especially on e-waste and circular economy aspects. 

3.8
Climate change and assessment of information and communication technology (ICT) in the framework of the Sustainable Development Goals (SDGs)
The activities on climate change and assessment of information and communication technology (ICT) in the framework of the Sustainable Development Goals (SDGs) fall under Q9/5.  Question 9/5 aims to develop assessment methodologies that allow objective, transparent and practical assessments of the sustainability impacts of information and communication technologies (ICTs). It also aims to study how environmental assessments may be used in the frame of broader sustainable development assessments including economic, environmental and social assessments.Q9/5 also covers the topic of resilient ICTs which will also have the capacity to collect data about the climate (such as temperature, humidity, precipitation and sea level changes). 
This Question also aims to identify best practices in setting up low cost climate change adaptive infrastructure in all areas. Mainstreaming adaptation to climate change by ICTs at the point of manufacture.
A series of new Recommendations have been approved under this Question including ITU-T 1505 “Information and communication technology and adaptation of the fisheries sector to the effects of climate change” and ITU-T L.1506 “Framework of climate change risk assessment for telecommunication and electrical facilities”. Q9/5 is also working on Draft Recommendation L.Connect2020 framework on “Connect 2020 GHG emissions target, guidelines”.
4
Collaboration with other SGs and external organizations

WP1/5 maintains collaboration with ITU-T SG15 on conformance and interoperability, IEC TC81 and CENELEC TC 81X on lightning protection, IEC TC 108 on safety (especially on remote power feeding), IEC SC 37A and 37B on surge protective devices, IEC SC 77B on high frequency transients, and ETSI ERM on lightning protection, CIGRÉ, CIRED and UIC on power frequency interference, IEC TC 64 on safety (protection against electric shock), and IEEE PES SPDC on surge protective devices. 

It also maintains collaboration with SG9 and ITU-R WP1A, WP4C, and WP5B  on EMC issues; with ITU-D, ITU-R, WHO, ICNRIP and IEC TC106 on topics on assessment of human exposure to electromagnetic fields (RF EMF); with SG17 and IEC SC77C on topics on Security of telecommunication and information systems concerning the electromagnetic environment. WP1/5 sought for collaboration with SG12 and IEC TC47 for studies on soft error by particle radiations. Additionally, WP1/5 exchange information with IEC SC77B, SC77C, TC106 and CISPR through liaison with IEC ACEC. WP1/5 also maintains collaboration with CISPR/I.
WP2/5 maintains close collaboration with ETSI TC EE, ITU-T SG11; ITU-T SG2; FAO and the World Bank on ICTs and adaptation to the effects of climate change topics; with IEC SEG4 on advance and low impact power feeding solutions and with 3GPP, CCSA, ETSI EE; ISO; IEC; IEEE, Basel convention; ITU-T SG2; ITU-T SG3; ITU-T SG9; ITU-T SG11; ITU-T SG12; ITU-T SG13; ITU-T SG15; ITU-T SG16; ITU-T SG17 and ITU-T SG20 on e-waste management, energy efficiency, circular economy and other green ICT standard topics.

5 
Other activities

Since March 2017, a series of events on Environment, Climate Change and Circular Economy have been organized:

· 7th Green Standards Week: The Seventh Green Standards Week (GSW-17) was held from 3 to 5 April 2017 in Manizales, Colombia, and was kindly hosted by the Ministry of Information Technologies and Communications and the Municipality of Manizales, Colombia; organized by ITU together with Municipality of Manizales, the University of Manizales, the Economic Commission for Latin American and the Caribbean (ECLAC), the United Nations Industrial Development Organization (UNIDO), the United Nations Environment Programme (UNEP), the Basel Convention, the Basel Convention Regional Centre for the South American Region (CRBAS), the United Nations Economic Commission for Europe (UNECE), the United Nations Human Settlements Programme (UN-Habitat), the United Nations Educational, Scientific and Cultural Organization (UNESCO), the Telecommunications Regional Technical Commission (COMTELCA), the Inter-American Telecommunication Commission (CITEL), CAF - Development Bank of Latin America, and the Inter-American Association of Telecommunication Enterprises (ASIET). The 7th Green Standards Week was dedicated to the theme of "Circular Economy and Smart Sustainable Cities" and explored the policies, standards and best practices required to transition to resource-efficient Circular Economy and Smart Sustainable Cities. The GSW concluded with the Manizales Manifesto. This laid down defined actions to be adopted by cities to build their own SSC in line with the New Urban Agenda, the Paris Agreement, the SDGs and the Connect 2020 Agenda, taking into account important concepts like circular economy, gender equality, knowledge societies, IoT, artificial intelligence.
· Forum on “Environment, climate change and circular economy” was held on 4 and 5 April 2017 in Manizales, Colombia. The Forum raised awareness on the potential ICTs possess in responding to environmental issues including climate change, e-waste and energy efficiency. It also promoted discussions on feasible measures to integrate ICT-based solutions into existing strategies and international standards to achieve the Sustainable Development Goals and the New Urban Agenda and promote climate change adaptation and mitigation, while steadily facilitating transition to a circular economy.
· ITU-ETSI workshop Towards Setting Environmental Requirements for 5G was held on 23 November 2017 in Sophia Antipolis, France. The workshop provided a platform for discussion among all relevant parties including policy makers, standardization bodies, vendors, operators and researchers on environmental matters related to 5G. It also provided the audience with an up-to-date analysis of environmental requirements related to 5G and identified possible future activities in this field.
· ITU Workshop on "5G, EMF & Health" was held on 5 December 2017. The workshop provided an overview of the EMF, 5G and health issues to policy makers and other stakeholders with a special focus on Poland and identified a series of actions for consideration of ITU-T Study Group 5: Environment, Climate Change and Circular Economy.
The following event is being organized: 

· 8th Green Standards Week, 9-12 April 2018, Zanzibar, Tanzania. The draft programme of the GSW-18 is:
· 9 April 2018 (morning):  12th ITU Symposium on ICT, Environment and Climate Change
· 9 April 2018 (afternoon): ITU-T Study Group 5 Regional Group for Africa (SG5RG-AFR)
· 10 April 2018 (morning): Forum & Training on With ICT's everywhere - How safe is EMF?

· 10 April 2018 (afternoon): ITU-T Study Group 5 Regional Group for the Arab Region (SG5RG-ARB)
· 10 April 2018 (afternoon): ITU-T Study Group 20 Regional Group for Africa (SG20RG-AFR)
· 11 April 2018 (morning): Forum on Artificial Intelligence and Internet of Things in the development of Smart Sustainable Cities

· 11 April 2018 (afternoon): ITU-T Study Group 20 Regional Group for Africa (SG20RG-AFR)
· 12 April 2018: Training on e-Waste Statistics
Connect 2020 Agenda

ITU-T Study Group 5 has been continuing its work on the Connect 2020 Agenda. SG5 has been working with Basel Convention, UNU and UNIDO to develop a roadmap to meet the targets under Goal 3 on Sustainability of the Connect 2020 Agenda. 
SG5 is working on the Draft Recommendation L.EW2020 on “Connect 2020 agenda E-Waste reduction” and Draft Recommendation L.Connect2020 framework on “Connect 2020 GHG emissions target, guidelines”.

Annex 1
Achievements of ITU-T Study Group 5 on electromagnetic compatibility, lightning protection and electromagnetic effects; ICTs related to the environment, climate change, energy efficiency and clean energy and circular economy, including e‑waste 
(status until 15 February 2018)
1.1
WP1/5 - EMC, lightning protection, EMF
1.1.1
Recommendations approved
	SG
	No
	Title

	5
	K.20
(revised)
	Resistibility of telecommunication equipment installed in a telecommunication centre to overvoltages and overcurrents

	5
	K.21
(revised)
	Resistibility of telecommunication equipment installed in customer premises to overvoltages and overcurrents

	5
	K.35

(revised)
	Bonding configurations and earthing at remote electronic sites

	5
	K.40
 (revised)
	Protection against LEMP in telecommunications centres

	5
	K.44
(revised)
	Resistibility tests for telecommunication equipment exposed to overvoltages and overcurrents - Basic Recommendation

	5
	K.45

(revised)
	Resistibility of telecommunication equipment installed in the access and trunk networks to overvoltages and overcurrents

	5
	K.50

(revised)
	Safe limits for operating voltages and currents in telecommunication systems powered over the network

	5
	K.52
(revised)
	Guidance on complying with limits for human exposure to electromagnetic fields

	5
	K.61
(revised)
	Guidance on measurement and numerical prediction of electromagnetic fields for compliance with human exposure limits for telecommunication installations

	5
	K.70
(revised)
	Mitigation techniques to limit human exposure to EMFs in the vicinity of radiocommunication stations

	5
	K.91
(revised)
	Guidance for assessment, evaluation and monitoring of human exposure to radio frequency electromagnetic fields

	5
	K.93
	Immunity of home network devices to electromagnetic disturbance

	5
	K.99
(revised)
	Surge protective component application guide - Gas discharge tubes

	5
	K.100
(revised)
	Measurement of radio frequency electromagnetic fields to determine compliance with human exposure limits when a base station is put into service

	5
	K.125
	Dangerous effects and protective measures against electromagnetic disturbances when internet data centre is co-sited with high-voltage substation

	5
	K.126
	Surge protective component application guide - High frequency signal isolation transformers

	5
	K.127
	Immunity requirements for telecommunication equipment in close proximity use of wireless devices

	5
	K.128
	Surge protective component application guide - metal oxide varistor (MOV) components

	5
	K.129 
	Characteristics and ratings of silicon PN junction voltage clamping components used for the protection of telecommunications installations

	5
	K.130
	Neutron irradiation test methods for telecommunications equipment

	5
	K.131
	Design methodologies for telecommunication systems applying soft error measures

	5
	K.132
	EMC requirements of electromagnetic disturbances from lighting equipment located in telecommunication facilities

	5
	K.133
	Electromagnetic (EM) environment of body worn equipment in the 2.4 GHz and 13.56MHz industrial, scientific and medical band


1.1.2
Information texts approved
	SG
	No
	Title

	5
	K.Suppl.7 to ITU-T K.44
	AC supply configurations

	5
	K.Suppl.8
	Resistibility analysis of 5G systems

	5
	K.Suppl.9
	5G technology and human exposure to RF EMF

	5
	K.Suppl.10
	Analysis of EMC aspects and definition of requirements for 5G mobile systems

	5
	K.Suppl.11 to ITU-T K.131
	Soft error measures for FPGA


1.1.3
Deleted Recommendations

	SG
	No.
	Title

	5
	K.5
	Joint use of poles for electricity distribution and for telecommunications


1.1.4
Recommendations consented (in AAP Last Call)
	SG
	No
	Title

	None
	
	


1.2
WP2/5 - Environment, Energy Efficiency and the Circular Economy
1.2.1
Recommendations approved
	SG
	No
	Title

	5
	L.1206
	Impact on information and communication technology equipment architecture of multiple AC, -48 VDC or up to 400 VDC power inputs

	5
	L.1220 
	Innovative energy storage technology for stationary use - Part 1: Overview of energy storage

	5
	L.1310
(revised)
	Energy efficiency metrics and measurement methods for telecommunication equipment

	5
	L.1315
	Standardization terms and trends in energy efficiency

	5
	L.1331 
	Assessment of mobile network energy efficiency

	5
	L.1332
	Total network infrastructure energy efficiency metrics

	5
	L.1020
	Circular Economy: Guide for Operators and Suppliers on approaches to migrate towards circular ICT goods and networks

	5
	L.1505
	Information and communication technology and adaptation of the fisheries sector to the effects of climate change

	5
	L.1506
	Framework of climate change risk assessment for telecommunication and electrical facilities


1.2.2
Information texts approved
	SG
	No
	Title

	5
	L.Suppl.36 to ITU-T L.1310
	Study on methods and metrics to evaluate energy efficiency for future 5G systems

	5
	LSTR.5GEE
	Study on methods and metrics to evaluate energy efficiency for future 5G systems


1.2.3
Deleted Recommendations
	Q
	No.
	Title

	None
	
	


1.2.4
Recommendations consented (in AAP Last Call)
	SG
	No
	Title

	5
	L.1021
	Extended producer responsibility - Guidelines for sustainable e-waste management


___________________________
