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	Abstract:
	This report contains the report of the ITU-T SG20 on lead study group activities (June – December 2025).


ITU-T Study Group 20 (SG20) on “Internet of Things, digital twins and smart sustainable cities and communities” is responsible for the development of innovative standards (ITU-T Recommendations), guidelines, reports, methodologies, and best practices for the Internet of Things (IoT), digital twins, and smart sustainable cities and communities (SSC&C), with the goal of accelerating digital transformation in both urban and rural areas. 
For additional information on ITU-T SG20, please see https://www.itu.int/en/ITU-T/studygroups/2025-2028/20/Pages/default.aspx 
1	ITU-T SG20 as:
· Lead study group on the Internet of Things and its applications
· Lead study group on smart sustainable cities and communities and related digital services, including effective energy management, digital twins and citiverse
· Lead study group for Internet of Things identification
· Lead study group on digital health related to the Internet of Things and smart sustainable cities and communities
1.1 Achievements
The list of results pertaining to the ITU-T SG20 Recommendations on Internet of Things (IoT), digital twins, metaverse and smart sustainable cities and communities (SSC&C) since June 2025, are provided in Annex 1 (status: 04 December 2025). 
1.2 Plan of work for this study period 
Draft Recommendations and other texts on Internet of Things (IoT), Digital Twins and Smart Sustainable Cities and Communities (SSC&C) currently under development in ITU-T SG20 are listed in Annex 2 (status: 04 December 2025).
2 Working Party 1/20 “Requirements, human-centric solutions and evaluation”
2.1 Main achievements
During the last SG20 meeting (Geneva, 15-25 September 2025), WP1/20 approved 21 New Work Items and 23 outgoing Liaison Statements were prepared.
2.2 Ongoing work in Working Party 1/20 
a) Question 2/20 – Requirements, capabilities and architectural frameworks of Internet of Things (IoT) and smart sustainable cities and communities (SSC&C) across verticals
Q2/20 addresses the common and specific requirements, capabilities, use cases and architectural frameworks of IoT and SSC&C enhanced by emerging technologies. It also addresses common and specific requirements, capabilities and architectural frameworks of IoT and SSC&C across different verticals.
Q2/20 is currently working on 30 work items, as detailed in Annex 2.
b) Question 7/20 – Evaluation and assessment of smart sustainable cities and communities and digital services
Q7/20 is responsible for developing Recommendations, reports and guidelines on methodologies, general principles, and criteria for cities/communities to collect and analyse data for the evaluation and assessment of SSC&C technologies and to assess their current service/sector offerings, implement relevant SSC&C technologies including edge computing, metaverse, blockchain, trusted computing, digital twins, AI, ML, data processing and analytics, orchestration and automation technologies with advanced sensing and actuation technologies.
Q7/20 is currently working on 12 work items, as detailed in Annex 2.
c) Question 8/20 – Human-centric digital services enabled by Internet of Things (IoT) and smart sustainable cities and communities (SSC&C) related to digital health, accessibility and inclusion
Q8/20 addresses key topics related to human-centric digital services enabled by IoT and SSC&C applications and services. The human-centric approach has focused on retrofitting to rectify the lack of consideration for humans' interest in adopting technologies. The key areas of this Question  includes digital health services enabled by IoT and SSC&C technologies; accessible and inclusive digital services enabled by IoT and SSC&C for all people, including persons with disabilities and older people; assistive IoT and SSC&C applications and services specifically designed for persons with disabilities and older people.
Q8/20 is currently working on 16 work items, as detailed in Annex 2. 
3 Working Party 2/20 “Interoperability, architectures and emerging technologies”
3.1 Main achievements
During the last SG20 meeting (Geneva, 15-25 September 2025), WP2/20 has also approved 20 New Work Items and 12 outgoing Liaison Statements were prepared.
3.2	Ongoing work in Working Party 2/20
a) Question 1/20 - Interworking between smart city platforms including digital twins
Q1/20 addresses use cases, requirements, architectures and data sets and format to support interworking between smart city platforms including digital twins in cities and communities. It is tasked with developing Recommendations, supplements, reports and guidelines on requirements, capabilities and architectures for smart city platforms including digital twins, for interworking between smart city platforms and digital twin federation in SSC&C and for digital twins for citiverse.
Question 1/20 is currently working on 7 work items, as detailed in Annex 2.
b) Question 3/20 - Architectures, functionalities and protocols in applications of verticals and infrastructures of Internet of Things (IoT) and smart sustainable cities and communities (SSC&C)
Q3/20 addresses architectures, including their functionalities, interfaces, protocols and control mechanisms, interoperability technologies of IoT and smart sustainable cities and communities (SSC&C), which are needed to construct architectural functionalities to interact with services and applications of verticals and infrastructures of IoT and SSC&C.
Question 3/20 is currently working on 18 work items, as detailed in Annex 2.
c) Question 5/20 - Terminology and definitions, study and research of emerging digital technologies
Q5/20 is tasked to capture and develop definitions, to contribute to a common terminology for IoT and SSC&C. This Question can also contribute to research solutions for interoperability across different technologies, taking into account both end-user, regulatory and market needs. Considering the rapid evolution of the IoT domain and related information technology, this Question also contributes to the identification and discussion of relevant research and technological developments in the IoT area, to bring the most relevant topics to the attention of the ITU-T Study Group 20 and/or to the corresponding Questions
Question 5/20 is currently working on 6 work items, as detailed in Annex 2.
d) Question 10/20 - Internet of Things (IoT) solutions for effective energy management in smart sustainable cities and communities (SSC&C)
Q10/20 is tasked to develop Recommendations, Supplements and Technical Reports on topics such as: use cases, requirements and capabilities of IoT solutions for effective energy management in SSC&C including smart homes, smart buildings, grids, industries and mobilities.
Question 10/20 is currently working on 17 work items, as detailed in Annex 2.

4 Working Party 3/20 “Data, security and decentralization”
4.1 Main achievements
During the last SG20 meeting (Geneva, 15-25 September 2025), WP3/20 has also approved 16 New Work Items and 26 outgoing Liaison Statements were prepared.
4.2 Ongoing work in Working Party 3/20
a) Question 4/20 - Data analytics, sharing, processing and management, including big data aspects, of Internet of Things (IoT) and smart sustainable cities and communities (SSC&C)
Q4/20 focuses on data processing and management (DPM), data analytics and sharing including big data aspects of IoT and SSC&C. It is tasked with developing Recommendations, supplements, reports and guidelines on methodology for DPM concept building based on use cases, and the analysis of Requirements; data value chain, data lifecycle, capabilities and functional architectures to support DPM including big data aspects of IoT and SSC&C; and data analytics and data sharing to support data-driven intelligent services and applications of IoT and SSC&C.
Question 4/20 is currently working on 25 work items, as detailed in Annex 2.
b) Question 6/20 - Security, privacy, trustworthiness, and identification of Internet of Things (IoT) and smart sustainable cities and communities (SSC&C)
Q6/20 is tasked with the development of recommendations, reports, and guidelines to enhance the security, trust, and reliability of IoT and Smart Sustainable Cities & Communities (SSC&C). This includes ensuring data reliability, confidentiality, integrity, and availability while identifying and mitigating security risks to protect data and personally identifiable information (PII). 
Question 6/20 is currently working on 17 work items, as detailed in Annex 2.
c) Question 9/20 - Decentralized/distributed Internet of Things (IoT)
With the aim of promoting efficient and innovative digital services in smart sustainable cities and communities, Q9/20 is focused on the integration of advanced Internet of Things (IoT) technologies with decentralized and distributed systems. Q9/20 addresses the convergence of IoT and digital services in smart cities with emerging technologies such as blockchain and distributed ledger technologies (DLT), federated learning, and Web 3.0-related innovations. This includes the study of relevant use cases, technical requirements, system capabilities, architectural frameworks, functional entities, data models, APIs, protocols, quality of service (QoS)/quality of experience (QoE) parameters, and evaluation methodologies.
To facilitate this work, Q9/20 develops ITU-T Recommendations, technical reports, guidelines, and related deliverables.
Question 9/20 is currently working on 11 work items, as detailed in Annex 2.
d) Question 11/20 - Digital agriculture: from smart farm and production to safe and secure consumption
During the last SG20 meeting, SG20 has reached consensus to establish a new Question titled “Digital agriculture: from smart farm and production to safe and secure consumption”.
Q11/20 is tasked to develop Recommendations, Supplements and Technical Reports covering use cases, best practices, and deployment models for digital agriculture, smart value chains, and immersive agricultural environments; frameworks and architectures for integrating IoT, AI, robotics, and digital twins; functional requirements, data models, and interface specifications for digital agriculture systems; mechanisms for end-to-end traceability, real-time monitoring, and secure data exchange; methods for agricultural knowledge representation and big-data analytics; technical requirements and protocols for virtual worlds, remote training, and simulation; system-level interoperability needs; cost–benefit evaluation of digital agriculture; and collaboration with other standards bodies and UN entities to support modernized, resilient digital infrastructure.
5. Collaboration with other SGs and external organizations
ITU-T SG20 received and responded to many Liaison Statements including those from: TSAG, ITU-T SG2, ITU-T SG3, ITU-T SG5, ITU-T SG11, ITU-T SG12, ITU-T SG13, ITU-T SG15, ITU-T SG17, ITU-T SG21, ITU-D, ITU-R, FG-AINN,  Standardization Committee for Vocabulary (SCV), JCA-IMT2020, JCA-AHF, JCA-AI/ML, JCA-MV, CITS,  IEC SyC Smart Cities, ISO/IEC JTC1, ISO TC 204, ISO TC 184, IEC TC 65, Internet Engineering Task Force (IETF), Open & Agile Smart Cities & Communities (OASC), OMA, ETSI ISG CDP, ETSI TC DATA, ISCG, ICAO, LoRa Alliance, IEEE, TM Forum, W3C and oneM2M, among others.
In addition, JCA-IoT, DT and SSC&C seek coordination with other SDOs and other forums. 
5.1	Joint Correspondence Group on trust (JCG-Trust)
WTSA-24 instructed ITU-T study groups, inter alia Study Groups 13, 17 and 20, to establish a coordination mechanism between the study groups in order to deliberate on the topic of "trust" (including trusted information) and "trustworthiness", and report to TSAG (see WTSA Action [50/2]).
In response, the January 2025 meeting of Study Group 20 agreed to propose the creation of a Joint Correspondence Group on Trust (Joint-CG-Trust) between Study Groups 13, 17 and 20.
TSAG subsequently endorsed the establishment of JCG-Trust and requested the three Study Groups to organize and convene its first meeting, as reflected in the liaison statement contained in TD515.
Since its establishment, JCG-Trust has convened four meetings: on 22 July 2025 (during the SG13 RGM and WP cluster), 14 August 2025, 20 September 2025 (during the SG20 meeting) and 30 October 2025. JCG-Trust is co-convened by Mr Gyu Myoung Lee, Mr Kishor Narang and Ms Xiaojia Song. A progress report is available in TD580.
5.2 Joint Correspondence Group on IoT Security (JCG-IoTSec)
WTSA-24 instructed ITU-T Study Groups 17 and 20 to establish a joint coordination or agreement mechanism between the study groups to determine a demarcation line on the topic of Internet of things (IoT) security, and report to TSAG (see WTSA Action [50/1]).
In response, the January 2025 meeting of Study Group 20 agreed to propose the creation of a Joint Correspondence Group on IoT Security (JCG-IoTSec) between Study Groups 17 and 20.
TSAG subsequently endorsed the establishment of JCG-IoTSec and requested the two Study Groups to organize and convene its first meeting, as reflected in the liaison statement contained in TD514.
The first JCG-IoTSec meeting was held on 17 September 2025 in Geneva, co-chaired by Mr Ramy Ahmed Fathy (SG20) and Mr Bret Jordan (SG17). The meeting report is available in TD924. The 2nd JCG-IoTSec meeting took place on 8 December 2025 during the ITU-T Study Group 17 meeting.
5.3 Proposed Joint Correspondence group on Internet of Things identification and Numbering, Naming, Addressing and Identification aspects (CG-Identification)
WTSA-24 instructed ITU-T Study Groups 2 and 20 to establish a joint coordination or agreement mechanism between the study groups to determine a demarcation line for IoT identification and NNAI aspects, and report to TSAG (see WTSA Action [39A1/1]).
In response, the January 2025 meeting of Study Group 20 agreed to propose the creation of a Joint Correspondence Group on Internet of Things identification and Numbering, Naming, Addressing and Identification aspects (CG-Identification) between Study Groups 2 and 20.
Following this proposal, SG2 outlined various alternatives, as presented in TD655. In the last SG20 meeting, SG20 confirmed its support for holding an initial virtual joint meeting between Q1/2 and Q6/20, followed by further consideration of the draft Terms of Reference (TORs) for a possible CG-Identification as contained in TD917-R2.
Q6/20 and Q1/2 met virtually on 14 November 2025. Following the discussion, it was agreed that there will be no further joint session between Q1/2 and Q6/20 before the TSAG meeting in January 2026, and that the Chairs of SG2 and SG20 will prepare and submit the report related to the WTSA-24 Action (see WTSA Action [39A1/1]) for that meeting. Both Questions also reaffirmed their commitment to continued close collaboration on ongoing and future studies concerning IoT identification and NNAI.
5.4 Digital Transformation Resource Hub
The Digital Transformation Resource Hub offers a rich collection of high-quality publications covering the full spectrum of digital transformation — from smart sustainable cities, artificial intelligence, and the Internet of Things, to blockchain, digital twins, digital public infrastructure, virtual worlds, and emerging metaverse trends.
All resources are freely accessible to everyone, providing city leaders, policymakers, researchers, and innovators with the insights they need to navigate and shape the digital future.
Explore the full library here: https://www.itu.int/cities/dt-resource-hub/.
6 ITU-T Study Group 20 Meetings
ITU-T SG20 held a meeting from 15 to 25 September 2025, in Geneva, Switzerland. See Report 11 for additional details on the last SG20 meeting. 
7 Joint Coordination Activity on Internet of Things, digital twins and smart sustainable cities and communities (JCA-IoT, DT and SSC&C)
The 31st meeting of the JCA-IoT, DT and SSC&C took place on 26 September 2025, under the Chairship of Mr Toru Yamada and Mr Emanuele Nastri. All the meeting documents can be found here.
The liaison statement on streamlining JCA operations, as contained in TD532, was presented and noted during the SG20 plenary. During the SG20 plenary on 23 September 2025, it was agreed to send the JCA progress report as a reply outgoing liaison statement to TSAG, as contained in TD925. 
The JCA-IoT, DT and SSC&C maintains an IoT, DT and SSC&C Global Standards Landscape, which includes published documents and also ongoing work on IoT, DT and SSC&C carried out by ITU-T, as well as by other SDOs and Forums. The IoT, DT and SSC&C Global Standards Landscape is available online and as Supplement ITU-T Y.Suppl.58 “Global Standards Landscape for Internet of things, digital twins and smart sustainable cities and communities”. 
The JCA-IoT, DT and SSC&C also maintains the Joint IEC-ISO-ITU Smart Cities standards map which is the result of the collaboration between IEC, ISO and ITU-T on smart cities. It is also available online.
Since June 2025, the JCA IoT, DT and SSC&C has held the following meeting:
· Geneva, 26 September 2025
The next JCA-IoT, DT and SSC&C meeting is planned to take place in conjunction with the next SG20 meeting in May 2026.
8 ITU-T Study Group 20 Regional Groups
The updated management team of ITU-T SG20 Regional Groups, as contained in TD648, was presented and approved during the SG20 opening plenary on 15 September 2025. 
The following are the updates from the ITU-T SG20 Regional Groups since the last SG20 meeting: 
· SG20 Regional Group for the Africa Region – The SG20RG-AFR meeting took place virtually from 29-30 July 2025. The revised Terms of Reference can be found here. The meeting report is contained in SG20RG-AFR-Report1.
· SG20 Regional Group for the Arab Region – none.
· SG20 Regional Group for the Latin America Region – The SG20RG-LATAM meeting took place from 6-8 May 2025 in Santo Domingo, Dominican Republic. The revised Terms of Reference can be found here. The meeting report is contained in SG20RG-LATAM-Report1.
· SG20 Regional Group for Eastern Europe, Central Asia and Transcaucasia – The SG20RG-EECAT meeting took place from 9-11 June 2025 in Saint Petersburg, Russian Federation. The revised Terms of Reference can be found here. The meeting report is contained in SG20RG-EECAT-Report1.
· SG20 Regional Group for Asia and the Pacific – The SG20RG-AP meeting took place virtually from 4-5 August 2025. The revised Terms of Reference can be found here. The meeting report is contained in SG20RG-AP-Report1.
9 Future events and dates of next ITU-T Study Group 20 meeting and Regional Group meetings
· A series of e-meetings and SG20-related forums will take place in 2026; 
· The next meeting of ITU-T SG20 will take place in May 2026 in Geneva Switzerland. 
· The SG20 meeting will be collocated with the UN Virtual Worlds Day, ​Citiverse Assembly, JCA-MV meeting; and  JCA-IoT, DT and SSC&C meeting.
· A series of Rapporteur group meetings will take place in 2025 and 2026. Please see here. 
10 Other activities 
Please see below the upcoming events:
· Digital Transformation Dialogues (All year always online)​​
From June to December 2025, the following key events took place:
· 2nd UN Virtual Worlds Day: Delivering on the Pact for the Future with AI-Powered Virtual Worlds (Turin, 11-12 June 2025)
· WSIS Session on Leaving No One Behind in the Citiverse (Geneva, 8 July 2025)
· AI for Good Workshop on AI & virtual worlds: Building the cities and governments of tomorrow (Geneva, 9 July 2025)
· Forum on Connected by Design: Building Inclusive Digital Infrastructure for Future-Ready Cities (Geneva, 15 September 2025) 
· 9th U4SSC meeting (Virtual, 31 October 2025)
· Webinar – Empowering lives through people-centred smart cities (Virtual, 31 October 2025)
· 1st Citiverse Assembly of Global Initiative on Virtual Worlds and AI (Valencia, 3 November 2025)
· Global DPI Summit Session on Cities Reimagined: DPI as the Engine of Urban Progress (Cape Town, 04 November 2025)
· Session on Citiverse Rising: Virtual Worlds and AI Agents for Urban Transformation (Barcelona, 04 November 2025)
· Special session on U4SSC (Barcelona, 05 November 2025)
· Connecting the World – EU-ITU Joint session at the EU CONNECT University Autumn School (Brussels/virtual, 13 November 2025) (recording available)
United for Smart Sustainable Cities (U4SSC) initiative
The United for Smart Sustainable Cities (U4SSC) initiative is a United Nations initiative coordinated by the International Telecommunication Union (ITU), the United Nations Economic Commission for Europe (UNECE) and UN-Habitat, supported by 20 United Nations entities (UNEP, CBD, ECLAC, FAO, UNDESA, UNESCO, UNDP, UNECA, UNITAR, UN-Women, UNEP-FI, UNFCCC, UNIDO, UNOP, UNU EGOV, UNWTO and WMO).
The 9th meeting of the U4SSC initiative took place virtually on 31 October 2025. More information is available HERE.
A Special Session on U4SSC took place on 5 November 2025 in Barcelona, Spain, on the margins of the Smart City Expo World Congress.
At this event, U4SSC launched three new Working Groups, namely:
· Working Group 6: Digital Development Goals (Under Thematic Group on Digital Transformation for People-Centred Cities)
· Working Group 5: Agentic AI for Cities (Under Thematic Group on Artificial Intelligence in Cities)
· Working Group 8: Integrated Urban, Land and Housing Data Framework (Under Thematic Group on City Platforms and Data Spaces)
The outcome document is available HERE.
The U4SSC Thematic Groups and their Working Groups are continuously advancing their deliverables through regular e-meetings.
U4SSC is currently working on the following Thematic Groups: 
· City platforms and data spaces
· Working Group 7: Smart Destination Platforms ​
· Working Group 8: Integrated Urban, Land and Housing Data Framework
· Artificial Intelligence in cities
· Working Group 2: Autonomous Cities
· Working Group 3: AI-Driven KPIs Measurement
· Working Group 4: FAIR Cities – Foster AI for Inclusive and Responsible cities
· Working Group 5: Agentic AI for Cities
· Digital transformation for people-centred cities
· Working Group 2: Policy Benchmarks for Digital Transformation of People-Centred Cities
· Working Group 3: Digital Transformation Assessment of People-Centred Cities
· Working Group 5: Intergenerational Procurement for People-Centred Cities 
· Working Group 6: Digital Development Goals
· Future Foresight for Cities
· Digital Public Infrastructure for Cities
· Working Group 1: Governance and regulatory framework
· Working Group 2: Technological infrastructure and technical specifications
· Working Group 3: Security and privacy aspects
· Working Group 4: DPI Toolkits
· Working Group 5​: Socio economic impacts and inclusivity
· Social-cultural Sustainability in People-centred City Governance
· Sustainable Digital Transformation in Buildings and Urban Energy
· Working Group 1: Guiding Principles for Buildings
· Working Group 2: Emerging Solutions for Buildings
From June – December 2025, the following deliverables were published:
· A guide to digital wellbeing - The Guide is complemented by the following case studies:
· Case Study – Columbus, Ohio, United States of America
· Case Study – The Cybersmile Foundation
· Case Study – Dubai’s pursuit of digital wellbeing
· Case Study – Jeddah, Saudi Arabia
· Case Study – Shanghai, China (People’s Republic of)
· Case Study – Spotify
· Case Study – The End Now Foundation
· A framework for enabling people-centred cities through digital transformation
· Building digital public infrastructure for cities and communities
· Guidelines for cities to achieve carbon Net Zero through digital transformation
· Methodology to Assess Net Zero Progress in Cities
The U4SSC developed a set of international key performance indicators (KPIs) for Smart Sustainable Cities (SSC) to establish the criteria to evaluate ICT´s contributions in making cities smarter and more sustainable, and to provide cities with the means for self-assessments in order to achieve the sustainable development goals (SDGs). These KPIs for SSC are based on an international standard – Recommendation ITU-T Y.4903 on Key performance indicators for smart sustainable cities to assess the achievement of sustainable development goals – and were developed within the framework of the United for Smart Sustainable Cities initiative. More than 250 cities worldwide are already implementing these KPIs. 
The list of all the KPIs for SSC along with its collection methodology are contained in the:
· Flipbook on “Collection Methodology for Key Performance Indicators for Smart Sustainable Cities”.   
As part of the work on the implementation of the U4SSC KPIs for smart sustainable cities, the following Snapshots and Verification Reports were launched in April 2025:
City Snapshot:
· Quito, Ecuador
Verification Report: 
· Quito, Ecuador
Global Initiative on Virtual Worlds and AI – Discovering the Citiverse
The Global Initiative on Virtual Worlds and AI – Discovering the Citiverse is a global multistakeholder platform launched by the International Telecommunication Union (ITU), the United Nations International Computing Centre (UNICC), and Digital Dubai, and supported by more than 70 international partners.
The Initiative aims to shape a future where AI-powered virtual worlds are inclusive, trusted, and interoperable. By connecting people, cities, and technologies, it empowers meaningful progress through AI-powered virtual worlds.
The Initiative serves as a neutral, action-oriented platform that connects cities, governments, UN entities, companies, academia, and civil society to shape the development and deployment of AI-powered virtual worlds. It is designed to:
· Develop global frameworks for policy, governance, inclusion, safety, and technical interoperability in AI-powered virtual worlds
· Accelerate innovation through a global sandbox where cities can test, pilot, and scale real-world applications
· Unite global efforts to deliver on the Pact for the Future, the Global Digital Compact, and the 2030 Agenda for Sustainable Development
· Foster capacity building and knowledge sharing through toolkits, training, events, and open learning opportunities. 
The Initiative is structured around three key pillars, each with its own focus and related tracks:

The 1st Citiverse Assembly of the Initiative took place on 3 November 2025, in Valencia, Spain. The Key Outcomes from the 1st Citiverse Assembly includes:
· Launch of the Citiverse Alliance: The Citiverse Alliance is a dedicated space exclusively for cities and their communities to align priorities, build partnerships, and co-create interoperable and immersive urban solutions. The Alliance is chaired by Paula Llobet Vilarrasa, Deputy Mayor of Valencia, Spain.
· Launch of 7 Deliverables under the Global Initiative on Virtual Worlds and AI:
1. No One Left Behind in the Citiverse: A Blueprint for Accessible AI-Powered Virtual Worlds  
2. Citiverse Use Case Taxonomy: Global Insights and Implementation Pathways 
3. Citiverse Use Case Taxonomy: City Administration, Services and Public Participation  
4. Citiverse Use Case Taxonomy: Urban Planning, Placemaking and Infrastructure 
5. Citiverse Use Case Taxonomy: Economic Development, Education and Tourism 
6. Citiverse Use Case Taxonomy: Public Safety, Health and Disaster Resilience 
7. Citiverse Use Case Taxonomy: Transport and Mobility 
· Launch of the Call for Comments for the Draft Global Digital Citiverse Framework: The draft deliverable and Call for Comments were shared with Study Group Chairs and Counsellors for review, and also released for open input from all interested contributors.
· Award Ceremony: Team WEO was recognized as the winning team in the Startup Category of the 1st UN Citiverse Challenge, organized in collaboration with 11 partners.
· Exhibition: Real-world applications of virtual worlds and AI were showcased, featuring interactive demonstrations by IRALTA and Valencia Polytechnic University. See video: https://youtu.be/mNWaHDa4ir8?si=IFYudAIRbq_MMaCj. 
To learn more, visit https://www.itu.int/metaverse/virtual-worlds/.
2nd UN Virtual Worlds Day 
The 2nd UN Virtual Worlds Day took place on 11-12 June 2025, Turin, Italy, kindly hosted by ITCILO. The event was co-organized by ITU, ITCILO, FAO, UNECA, UNECE, UNECLAC, UNESCWA, UNFCCC, UN Guatemala, UN Habitat, UNICC, UNICEF, UNRISD, UN Tourism, UNU, UN Futures Lab, World Bank and WIPO. The programme can be found at: https://www.itu.int/un-virtual-worlds-day/2025/ 
The event concluded with the Turin Call to Action, a collective push for inclusive and human-centred digital development. The Turin Call to Action has been submitted as an input to the UN Inter-Agency Task Force for the Second World Summit for Social Development. A joint press release was issued by eight UN partners, calling for global action to accelerate social progress through AI-powered virtual worlds.
The 3rd UN Virtual Worlds Day is expected to take place on 11-12 May 2026, in Geneva, Switzerland. More information will be available here: https://www.itu.int/un-virtual-worlds-day/. 

For additional information, please contact Ms. Cristina Bueti (ITU).

Annex 1
Achievements of ITU-T Study Group 20 on Internet of Things, digital twins and smart sustainable cities and communities
(status 04 December 2025)
a) Recommendations approved
	SG
	No
	Title

	SG20
	Y.4238
	Requirements for integrating virtual and physical worlds through digital twins in the metaverse

	SG20
	Y.4239
	Reference model for integrating virtual and physical worlds through digital twins in the metaverse

	SG20
	Y.4240
	Interoperability for integrating virtual and physical worlds through digital twins in the metaverse

	SG20
	Y.4235
	Requirements of IoT-based power grid communication network

	SG20
	Y.4236
	Requirements for real-time event monitoring and integrated management in smart city platforms

	SG20
	Y.4237
	Requirements and capability framework of digital twin for intelligent water conservancy system

	SG20
	Y.4417
	Framework of self-organization networking in Internet of things environments

	SG20
	Y.4477
	Framework for autonomous service interworking with device discovery and management in heterogeneous Internet of things environments

	SG20
	Y.4496
	Requirements and reference architecture of smart public health emergency information system

	SG20
	Y.4511
	Convergence framework for enhancement of service intelligence based on Internet of things

	SG20
	Y.4708
	Management framework for IoT-based distributed power equipment

	SG20
	Y.4609
	Inventory metadata for IoT-based electric power infrastructure monitoring system

	SG20
	Y.4610
	Data requirements and models for smart pest and disease management services

	SG20
	Y.4611
	Requirements and data model of data collected from city infrastructure

	SG20
	Y.4612
	Framework of Artificial Intelligence of Things

	SG20
	Y.4613
	Functional requirements and capabilities of data processing for smart manufacturing with Artificial Intelligence of Things

	SG20
	Y.4814
	Functional requirements and architecture of access control service of Internet of things (IoT) platform enabled by zero trust in decentralized environments

	SG20
	Y.4911
	Key performance indicators of ICT-based data support capabilities for urban flood disaster prevention and mitigation

	SG20
	Y.4513
	Requirements and functional architecture for blockchain-based sustainable and cooperative digital twin creation system


b) Implementer's guide approved
None.
c) Deleted Recommendations
None.
d) Agreed informative texts
	SG
	No
	Title

	SG20
	Y.Suppl.58
	Global Standards Landscape for Internet of things, digital twins and smart sustainable cities and communities

	SG20
	Y.Suppl.92
	Overview of IoT Convergence

	SG20
	Y.Suppl.93
	Supplement to ITU-T Y.4120 - Security threats and requirements of IoT applications for smart retail stores



Annex 2
Current work programme of ITU-T Study Group 20 on Internet of Things, digital twins and smart sustainable cities and communities
(status 04 December 2025)
Working Party 1/20 “Requirements, human-centric solutions and evaluation”
a) Q2/20 - Requirements, capabilities and architectural frameworks of Internet of Things (IoT) and smart sustainable cities and communities (SSC&C) across verticals
	SG
	No/ Provisional name
	Title

	SG20
	Y.4241 (ex Y.dt-SComCam)
	Common requirements and capability framework of digital twin for smart complex and campus

	SG20
	Y.4242 (ex Y.energy-storage)
	Requirements and capability framework of energy storage service for residential community in smart city

	SG20
	Y.4243 (ex Y.IoT-smartschool)
	Requirements of IoT-based smart school management

	SG20
	Y.4420
	Framework of Internet of things based monitoring and management for elevators

	SG20
	Y.AIA-SH
	Requirements and capabilities of AI agent system for smart home

	SG20
	Y.Ambient-IoT
	Requirements and capabilities of ambient power-enabled Internet of Things

	SG20
	Y.EBM-fra
	A capability framework of Energy Battery Monitoring Based on Ambient power-enabled Internet of Things

	SG20
	Y.EIR-ILH
	Requirements and capabilities of intelligent robots for industrial IoT scenarios

	SG20
	Y.EV-PUD
	Requirements of electric vehicle power usage data acquisition and management for smart city

	SG20
	Y.IIoT-AIA
	Requirements and framework for AI agent system in industrial IoT environment

	SG20
	Y.IoT-APS-Reqts
	Requirements and capability framework of Internet of Things for support of application-aware service

	SG20
	Y.IoT-IPP
	Requirements and framework of intent perception and processing in intelligent operations for IoT

	SG20
	Y.IoT-PDP
	Requirements of electric power data perception based on the Internet of Things

	SG20
	Y.IoT-soil
	Requirements of IoT-based soil environmental protection and remediation

	SG20
	Y.IoT-SWMS
	Requirements of IoT-based smart warehousing management system

	SG20
	Y.LASS-fra
	Requirements and capability framework of IoT-based low-altitude sensing system

	SG20
	Y.MetaExpSys
	Requirements of Metaverse Experience System for Tourist Places

	SG20
	Y.Meta-PEH
	Requirements and framework of metaverse for IoT-based power equipment hoisting

	SG20
	Y.MetaSklSys
	Requirements of Metaverse-powered skills Training System, for renewable energy plant installations and monitoring

	SG20
	Y.PM-FUSG
	Technical framework and use cases of the power metaverse for future urban smart grids

	SG20
	Y.RWE
	Framework and requirements for telecommunication-related real-world entity tokenization based on IoT data

	SG20
	Y.SCCNS-Reqts
	Requirements of smart city communication network system

	SG20
	Y.SCGMS
	Requirements and capabilities of IoT-based smart crop growth monitoring system

	SG20
	Y.SDTCS
	Requirements and capabilities of shared-device task coordination system in smart industrial park

	SG20
	Y.SERS-fra
	Requirements and framework of smart emergency rescue service based on IoT devices

	SG20
	Y.Sup.EdgeIoT-usecases
	Supplement to ITU-T Y.4208 - Use cases of edge computing based Internet of Things

	SG20
	Y.Sup-datainterop-usecases
	Supplement to ITU-T Y.4563 - Use cases of data interoperability in Internet of things

	SG20
	Y.Sup-GDDE
	Supplement to ITU-T Y.4221 - Use cases and requirements for gateway device in distribution of electricity

	SG20
	Y.Sup-SCC-AI
	Supplement to ITU-T Y.4223 - Use cases of smart cities and communities supported by AI

	SG20
	YSTR.IoT-PGMS
	Potential requirements of IoT-based Perishable Goods Monitoring System


b)	Q7/20 - Evaluation and assessment of smart sustainable cities and communities and digital services
	SG
	No/ Provisional name
	Title

	SG20
	Y.4904-Rev
	Smart sustainable cities maturity model

	SG20
	Y.4912 (ex Y.SNPG-ref)
	Reliability evaluation framework of sensing network in power grid

	SG20
	Y.DT-SSC-CVP
	Classification of visualization precision levels for digital twin systems in smart sustainable cities

	SG20
	Y.Evaluation-dfp
	Quality evaluation framework of data as a factor of production for smart sustainable cities

	SG20
	Y.Evaluation-SE
	Evaluation of capabilities for IoT-enabled frameworks of smart education

	SG20
	Y.Highway-KPI
	Key performance indicators of ICT based expressway traffic safety assessment

	SG20
	Y.IoT-DQA-FMT
	Assessment metrics for IoT data quality in foundation model training

	SG20
	Y.KHI-PE
	Key health indicators and evaluation model for power equipment in Smart Sustainable Cities

	SG20
	Y.KPEM-SM
	Key performance evaluation models of smart manufacturing

	SG20
	Y.PEF-IIoTS-SM
	Performance evaluation framework of industrial IoT (IIoT) systems in smart manufacturing

	SG20
	Y.QE-DMI-SSC
	Quality evaluation of digital models in industry for smart sustainable cities

	SG20
	Y.SRC-KPI
	Key performance indicators of smart residential community assessment


c)	Q8/20 - Human-centric digital services enabled by Internet of Things (IoT) and smart sustainable cities and communities (SSC&C) related to digital health, accessibility and inclusion
	SG
	No/ Provisional name
	Title

	SG20
	Y.ACC-ASM
	Requirements and capabilities of accessible service management using user accessibility preference profile for IoT services

	SG20
	Y.ACC-IoTMV
	Accessibility requirements for metaverse services supporting IoT

	SG20
	Y.CHA-RE
	Requirements of converged hotline application in smart communities

	SG20
	Y.dt-PAF
	Requirements and capabilities of a digital twin for pedestrian accessibility facilities for persons with disabilities

	SG20
	Y.EIR-HCSH
	Requirements and capability framework of intelligent robots for healthcare in the smart home

	SG20
	Y.Frwk-mwell
	Requirements and capability framework for IoT enabled well-being methods measurement through metaverse

	SG20
	Y.HealthMon
	Reference architecture, requirements and capabilities of health monitoring systems for digital health

	SG20
	Y.IECC
	Framework and requirements of interactive emergency communication within citiverse

	SG20
	Y.IoT-HAC
	Requirements of human-centric human-AI collaboration for IoT

	SG20
	Y.IoT-IHS
	Requirements and framework of IoT-based intelligent healthcare system

	SG20
	Y.IoT-PwD-ID
	Framework for personalized accessibility enablement in smart transport systems for persons with disabilities

	SG20
	Y.IoT-SAS
	Functional architecture of IoT-enabled smart accessibility service in smart communities

	SG20
	Y.meta-Ed
	Requirements and functional architecture for IoT enabled multilingual and immersive education system

	SG20
	Y.PHS-AI
	Requirements and capabilities for AI agent-enabled public health services in smart community

	SG20
	YSTR.ACC-SCC
	Guidelines on developing ICT services for accessible smart cities

	SG20
	YSTR.GDL-HUM
	Guidelines on using digital tools and AI agents to optimize humanitarian interventions in remote areas


Working Party 2/20 “Interoperability, architectures and emerging technologies”
a)	Q1/20 - Interworking between smart city platforms including digital twins
	SG
	No/ Provisional name
	Title

	SG20
	Y.4201-Rev
	High-level requirements and reference framework of smart city platforms

	SG20
	Y.citiverse-ai-reqts
	Requirements for AI-enabled interoperability in citiverse

	SG20
	Y.citiverse-reqts
	Requirements of citiverse platform for smart sustainable cities and communities

	SG20
	Y.diwi-reqts
	Requirements of digital identity wallet interoperability for smart city services

	SG20
	Y.dt-RDRM
	Requirements of digital twin representation model for power grid

	SG20
	Y.Sup.DRI-id
	Supplement to ITU-T Y.4607 - Identification framework for autonomous mobile robot services

	SG20
	Y.Sup.DRI-usecases
	Supplement to ITU-T Y.4607 - Use cases of interworking-based autonomous mobile robot services


b)	Q3/20 - Architectures, functionalities and protocols in applications of verticals and infrastructures of Internet of Things (IoT) and smart sustainable cities and communities (SSC&C)
	SG
	No/ Provisional name
	Title

	SG20
	Y.4480Rev
	Low power protocol for wide area wireless networks

	SG20
	Y.DT-VS-arch
	Functional architecture of visualization system in digital twin for SSC&C

	SG20
	Y.Fram-ssdp
	Requirements and framework of simulation service for disaster prevention in electric power facilities

	SG20
	Y.IoT-CMP-VR
	Functional framework and capabilities of coordination management platform for IoT based vehicle-road

	SG20
	Y.IoT-IVMP
	Functional architecture of IoT-based industrial vehicles monitoring platform

	SG20
	Y.IoT-MV
	Functional architecture of IoT for metaverse applications

	SG20
	Y.IoT-NCM-arch
	Functional architecture of network connectivity management in the Internet of things

	SG20
	Y.IoT-RAM-fa
	Functional architecture of IoT-based rain attenuation measurement system

	SG20
	Y.IoT-SPA
	Functional architecture of smart park based on Internet of Things

	SG20
	Y.RA-FML
	Requirements and reference architecture of IoT and smart city & community service based on federated machine learning

	SG20
	Y.SA-DSC-SSC
	System architecture of digital supply chain for smart sustainable cities

	SG20
	Y.SFPP
	Functional capabilities and architectures for the smart farmland production platform

	SG20
	Y.Sup.IoT-SEDR
	Supplement to ITU-T Y.4485 - Functional framework and capability for digital resources in smart education based on IoT

	SG20
	Y.Sup.VS-PME
	Supplement to ITU-T Y.4231-Requirements and functional architecture of vision system to detect fault identification for power metering equipment

	SG20
	Y.Sup-SUPS
	Supplement to ITU-T Y.4456 - Functional architecture of IoT based smart underground parking services

	SG20
	YSTR.DPI-BP
	Digital Public Infrastructure and Best practices in Digital Public Infrastructure

	SG20
	YSTR.IoT-MVarch
	Functional architecture of the IoT based machine vision system

	SG20
	YSTR.SemComm.IoT
	Requirement and Architectural Analysis for Semantic Communication Services for IoT and Smart Sustainable City & Community


c)	Q5/20 - Terminology and definitions, study and research of emerging digital technologies
	SG
	No/ Provisional name
	Title

	SG20
	Y.CIP
	Requirements of metaverse-based emergency response in chemical industrial parks

	SG20
	Y.DPP-ICT
	Requirements and System Architecture of Digital Product Passport for ICT Goods

	SG20
	YSTR.AIOAP
	Hybrid AI-based Oral Assessment Platform

	SG20
	YSTR.DIC
	Reference framework for distributed intelligent computing based on IoT

	SG20
	YSTR.EAI
	Guide on the use of embodied artificial intelligence for smart sustainable cities

	SG20
	YSTR.OS-DPP-ICT
	A case study of an open-source Digital Product Passport system for ICT goods use case


d)	Q10/20 - Internet of Things (IoT) solutions for effective energy management in smart sustainable cities and communities (SSC&C)
	SG
	No/ Provisional name
	Title

	SG20
	Y.4244 (ex Y.EPWS-fc)
	Functional capabilities to support IoT-based electric power worksite operation services

	SG20
	Y.4512 (ex Y.SC-DESMS)
	Functional architecture of IoT-based distributed energy storage management system in smart cities

	SG20
	Y.AIS-EPIMS
	Requirements and capabilities of AI agent system for IoT-based electric power infrastructure monitoring systems

	SG20
	Y.DEMC-fra
	Requirements and framework of IoT-based distributed energy resources management and control services

	SG20
	Y.DT-DPEM
	Requirements and framework of digital twin based distributed photovoltaic energy management

	SG20
	Y.DTS-arch
	Architecture of the digital twin system in power grid

	SG20
	Y.ESCP-fra
	Requirements and framework of IoT-based energy storage-charging power service

	SG20
	Y.EVEG-fra
	Framework of IoT-based electric vehicle and energy grid coordination management

	SG20
	Y.IoT-AM-BESM
	Assessment Model of IoT-based Battery Energy Storage Management in SSC&C

	SG20
	Y.IoT-BEMS-af
	Assessment framework of IoT infrastructure in building energy management system

	SG20
	Y.IoT-EM
	Requirements and framework of IoT-based energy management for industrial parks

	SG20
	Y.IoT-EOS
	Functional architecture of the IoT-based energy optimization system in municipal lighting facilities

	SG20
	Y.IoT-ESSB
	Functional architecture of IoT-based energy-saving service for smart buildings

	SG20
	Y.IoT-RMS
	Framework of IoT-based resilience management system for urban electrical infrastructure

	SG20
	Y.KPI-SIIS
	Key performance indicators of substation intelligent inspection system

	SG20
	Y.PSEMC-fra
	Framework of IoT-based photovoltaic-storage coordinated energy management and control

	SG20
	Y.SAMS-arch
	Functional architecture of IoT-based Substation Auxiliary Monitoring System


Working Party 3/20 “Data, security and decentralization”
a)	Q4/20 - Data analytics, sharing, processing and management, including big data aspects, of Internet of Things (IoT) and smart sustainable cities and communities (SSC&C)
	SG
	No/ Provisional name
	Title

	SG20
	Y.4614 (ex Y.CL-EDM)
	Energy data model for city-level energy management platform

	SG20
	Y.Agentic-AIoT
	Functional requirements for Agentic Artificial Intelligence of Things

	SG20
	Y.AIoT-DA
	Framework of network resource management with data affinity in AIoT environments

	SG20
	Y.AIoT-dfs-arc
	Reference architecture of data fusion service in artificial intelligence of things

	SG20
	Y.AIoT-FRA
	Functional requirements and architecture for Artificial Intelligence of Things

	SG20
	Y.AIoT-RSreq
	General requirements of on-device AIoT framework for robot services

	SG20
	Y.CSDL
	Requirements and framework for crowdsourced system based on distributed learning

	SG20
	Y.DM-SLF
	Conceptual data model of smart livestock farming service

	SG20
	Y.DPM_LCIP
	Framework and requirements of data processing and management to support low-carbon smart industrial park

	SG20
	Y.DPM-DT
	Requirements of data processing and management for digital twin-based smart cities and communities

	SG20
	Y.DSE-LISF
	Reference architecture of data sharing and exchange based on lightweight intelligent software framework for Internet of things devices

	SG20
	Y.EDSS
	Framework and requirements of electricity data sharing system

	SG20
	Y.Interop-DPM
	Integrated Interoperability framework for Data Processing and Management

	SG20
	Y.IoT-3DMS
	Requirements and functional capabilities for three-dimensional model based monitoring service

	SG20
	Y.IoT-FETA
	Framework for Ensuring Trust of AI Data across Distributed Systems for Intelligent IoT Services

	SG20
	Y.IoT-IIEC
	Framework of the integrated intelligent IoT service based on multi edge computing

	SG20
	Y.IoT-IWAT
	Framework of interworking with agent-based transportation for intelligent IoT services

	SG20
	Y.KCI-IM
	Requirements of knowledge construction and implementation for IoT management

	SG20
	Y.MinInterop (ex Y.MIMbased-arch)
	Minimal Interoperability framework in support of data sharing ecosystems

	SG20
	Y.RA-REM
	Requirements and functional architecture for intelligent remote escalator monitoring system

	SG20
	Y.SmartBuilding-Integration
	Framework for Smart Building Services Integration into Smart City Platforms

	SG20
	Y.Sup.ABIoT-usecase
	Intelligent IoT service with Best Practices on interworking with agent-based things

	SG20
	Y.Supp-AI-WF
	Use of AI models and Datasets for Smart Forest Firefighting System

	SG20
	YSTR.DES-TS
	Data formats for IoT road traffic sensors

	SG20
	YSTR.GenAI-Sem-Interop
	Implications of Generative Artificial Intelligence on Semantic Interoperability for Data Use


b)	Q6/20 - Security, privacy, trustworthiness, and identification of Internet of Things (IoT) and smart sustainable cities and communities (SSC&C)
	SG
	No/ Provisional name
	Title

	SG20
	Y.4813 (ex Y.iepi-dm-sa)
	Security assessment framework of data management for IoT-based electric power infrastructure

	SG20
	Y.4815 (ex Y.uas-dc-fr)
	Framework of unified authentication service for data collaboration in IoT-based electric power infrastructure

	SG20
	Y.4816 (ex Y.bsis-sec)
	Security requirements and capabilities of base station inspection services using unmanned aerial vehicles

	SG20
	Y.dsc-sar
	Security assurance requirements for digital supply chain in smart sustainable cities

	SG20
	Y.EV-charging-sec
	Security requirements and capabilities of public smart charging services for electric vehicles

	SG20
	Y.IoT-IADS
	Intelligent anomaly detection system for Internet of things

	SG20
	Y.IoT-Smartcity-Risk
	Reference framework of cybersecurity risk management of IoT ecosystems in smart cities

	SG20
	Y.metaID
	Framework and requirements for identity visualization in and across metaverse

	SG20
	Y.PIoT-arch
	Requirements and functional architecture of authentication system based on Internet of things and wireless signal fingerprints in power grid

	SG20
	Y.sec-mst
	Security requirements of mitigating AI-generated synthesis threats for IoT in smart home

	SG20
	Y.Sec-outdoor-EPI
	Security requirements and capability of IoT Management platform for outdoor electric power infrastructure

	SG20
	Y.sec-rtps
	Security requirements and framework for IoT infrastructures in roadside traffic perception for Intelligent Transportation Systems

	SG20
	Y.sup.access-sec
	Supplement to ITU-T Y.4221 - Use cases and security requirements for sensing devices to access IoT-based electric power infrastructure monitoring systems

	SG20
	Y.sup.sec-dmp-issc
	Supplement to ITU-T Y.4481 - Security framework for data middle-platform in IoT and smart sustainable cities

	SG20
	Y.supp.trust-SG20
	Supplement to Y.4000-series - Concepts and perspectives of trust in IoT, digital twins and smart sustainable cities and communities

	SG20
	Y.Supp-Imp-CSIADE
	Supplement to ITU-T Y.4811 - Implementation of converged service for identification and authentication for Internet of things devices in a decentralized environment

	SG20
	YSTR.IoT-IMS
	Identification management service of IoT device


c)	Q9/20 - Decentralized/distributed Internet of Things (IoT)
	SG
	No/ Provisional name
	Title

	SG20
	Y.DEHI-fra
	Requirements and framework for IoT-based decentralized energy harvesting system in low-infrastructure environments

	SG20
	Y.DIoT-AIAC
	Requirements of AI agent collaboration in distributed Internet of things

	SG20
	Y.DIoT-data-space
	The architecture of blockchain based distributed infrastructure for trusted data space

	SG20
	Y.DIoT-inventory
	Requirements and framework of distributed IoT-based inventory collaboration in warehouses

	SG20
	Y.DIoT-req-cap
	General requirements and capability framework of decentralized/distributed Internet of things

	SG20
	Y.FML-AISF
	Federated machine learning-based artificial intelligence software framework with blockchain-driven edge data sharing

	SG20
	Y.IoT-ISP
	Reference framework for the smart manufacturing service platform based on blockchain and IoT

	SG20
	Y.IoT-MGM
	Requirements and framework of distributed IoT-based micro-grid management

	SG20
	Y.REC
	Requirements and capability framework of decentralized renewable energy certificate interworking based on the Internet of Things

	SG20
	Y.Sup-DIoT-IS
	Supplement to ITU-T Y.4000 - A framework for agent-based distributed IoT interactive services

	SG20
	Y.Sup-DIoT-logistics
	Use cases for decentralized scheduling service of logistics


d)	Q11/20 - Digital agriculture: from smart farm and production to safe and secure consumption
	SG
	No/ Provisional name
	Title

	
	none
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