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	Abstract:
	This liaison statement contains the response of ITU-T Study Group 20 to TSAG on the development of ITU-T Standards Success Stories (TSAG-LS5).

This liaison statement answers TSAG-LS5.
ITU-T Study Group 20 (SG20) thanks TSAG for its liaison statement requesting input on the development of ITU-T Standards Success Stories.
In reply to TSAG’s request, SG20 is pleased to provide a selection of success stories in Annex A.
These success stories are organized in line with SG20’s mandate and demonstrate the global implementation of SG20 standards across countries, regions, cities and industries.
ITU-T SG20 looks forward with interest to the outcomes of this initiative.


Annex A – SG20 Standards Success Stories
1) Smart Sustainable Cities & Communities (SSC&C), Digital Twins and Citiverse
This section showcases standards driving city-scale transformation – KPIs, maturity and impact frameworks, interoperability mechanisms and smart community architectures –together with implementations of digital twins that enable data-driven, people-centred smart sustainable cities.
	Relevant Recommendations: 

	Recommendation ITU-T Y.4903: Key performance indicators for smart sustainable cities to assess the achievement of sustainable development goals  

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Policy/regulatory reference
	250+ cities worldwide. 

The latest city is Quito (Ecuador)
	2017 – present

	Success story & Impact

	Recommendation ITU-T Y.4903 was developed by SG20 to provide cities with a globally harmonized methodology for measuring their progress towards becoming smart and sustainable. It establishes a comprehensive set of key performance indicators (KPIs) across the economic, environmental and social dimensions of urban life. The Recommendation responds to a critical need for common benchmarks, enabling cities to quantify the contribution of ICTs to the achievement of the United Nations Sustainable Development Goals (SDGs). This standard is supported by 20 UN entities, which are the UN partners of the United for Smart Sustainable Cities (U4SSC) initiative. 
Since its approval, Y.4903 has been implemented through the United for Smart Sustainable Cities (U4SSC) initiative in more than 250 cities worldwide, ranging from global capitals to middle- and small-sized municipalities. Quito, Ecuador, is among the most recent adopters, applying the KPIs to evaluate its digital transformation strategy and align local initiatives with broader objectives.
The widespread uptake of Y.4903 has allowed cities to move from isolated pilot projects to holistic, evidence-based urban transformation strategies. By applying a common set of KPIs, cities can benchmark performance against peers, identify strengths and gaps, and prioritize investments in ICT-enabled solutions that directly advance sustainability goals. The Recommendation also facilitates transparent reporting and citizen engagement by making results publicly available and comparable across regions. At the international level, Y.4903 has fostered a global community of practice around smart sustainable city development. 
Reference: 
https://www.ge.ch/dossier/smart-city/smart-city-geneve/reconnaissance-internationale-geneve
https://www.environmentenergyleader.com/stories/dominican-republic-plans-smart-city-pilot-with-itu,83720 
https://u4ssc.itu.int/u4ssc-kpi/ 



	Relevant Recommendations:

	Recommendation ITU-T Y.4904: Smart sustainable cities maturity model  
Recommendation ITU-T Y.4906: Assessment framework for digital transformation of sectors in smart cities  

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Policy/regulatory reference
	Brazil, Ecuador other countries in Latin America and Central Asia
	2019 – present

	Success story & Impact

	Recommendation ITU-T Y.4904 introduces a maturity model that outlines clear goals, maturity levels, and critical success factors, supporting cities in evaluating their current status and identifying key capabilities required for progress towards becoming smart sustainable cities (SSCs). Complementing this, Recommendation ITU-T Y.4906 introduces an assessment framework to measure digital transformation across different city sectors. Together, these standards help ensure that digital initiatives are systematically aligned with urban development objectives. These standards have been applied in numerous capacity-building workshops and integrated into smart city masterplans, particularly across Latin America and Central Asia, including countries such as Brazil and Ecuador. 
The adoption of Recommendation ITU-T Y.4904 and Y.4906 has fostered data-driven urban governance, helping cities transition from ad hoc digital projects to structured, strategic transformation plans. City leaders now have practical tools to adapt to complex challenges such as rapid urbanization, climate change, and resource constraints, while maintaining a long-term vision for inclusive growth.
By enabling benchmarking and continuous improvement, these standards have strengthened the capacity of cities to monitor their progress towards becoming resilient, sustainable, and livable urban environments. Importantly, they align local development strategies with the SDGs, ensuring that digital transformation contributes to global priorities while addressing local realities.
Reference: 
https://ieeexplore.ieee.org/abstract/document/9562934
https://ieeexplore.ieee.org/abstract/document/9562923
 



	Relevant Recommendations: 

	Recommendation ITU-T Y.4905: Smart sustainable city impact assessment  

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Policy/regulatory reference
	Dubai, UAE
	2019 – present

	Success story

	Recommendation ITU-T Y.4905 aids in identifying a holistic approach to assessing the impacts of digital transformation. It provides a standardized framework for evaluating the multifaceted effects of digital initiatives across various sectors.
The standard has been used by Digital Dubai to assess the impact of digital transformation, helping organizations, government entities, and the city to measure the effectiveness and sustainability of their digital strategies, thus enabling informed decision-making and long-term development goals.




	Relevant Recommendations:

	Supplement ITU-T Y.Suppl.78: Use cases on implemented or evaluated smart sustainable city solutions based on ITU-T Y.4900 Recommendations series

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Reference in national and city strategies
	Brazil, Ecuador
	2023 – present

	Success story

	SG20 developed Y.Suppl.78 to collect real-world examples of smart sustainable city (SSC) solutions, with a particular focus on developing country contexts. The Supplement offers adaptable use cases that cities can reference when designing their own initiatives.
It has already been referenced in Brazil and Ecuador to guide urban development strategies and adapt solutions to local socio-economic and environmental conditions. 
By applying Y.Suppl.78, cities in developing countries gain access to tested approaches that can be implemented at lower cost and with greater scalability. This reduces risk and accelerates the adoption of SSC solutions.
The Supplement also supports inclusiveness by ensuring that cities with different capacities can still leverage ICTs to improve quality of life, reduce inequalities, and promote sustainable growth.




	Relevant Recommendations:

	Recommendation ITU-T Y.4505: Minimal interoperability mechanisms for smart sustainable cities and communities

	Key metrics:
	Subjective organization / Country:
	Effective period:

	National and industry adoption; city-level integration
	124 cities across 24 countries, such as Spain and Finland
	2024 – present

	Success story

	Recommendation ITU-T Y.4505 defines Minimal Interoperability Mechanisms (MIMs) that allow cities to avoid fragmentation by ensuring data and service interoperability. The Recommendation was developed jointly with city networks to respond to the urgent need for open and interoperable digital platforms.
Through the Open & Agile Smart Cities (OASC) network, Y.4505 has been adopted in 124 cities across 24 countries. Spain and Finland have gone further, embedding MIMs into national smart city strategies. 
The adoption of ITU-T Y.4505 has significantly reduced vendor lock-in and fragmentation in urban digital systems. Cities benefit from more efficient data sharing and service integration, which lowers costs and increases scalability.
At the national level, embedding MIMs into strategies ensures that innovation ecosystems remain open and interoperable. This accelerates the deployment of urban digital services and strengthens collaboration between cities, industry, and government.
Reference: 
https://oascities.org/united-nations-approves-y-mim-standard-for-minimal-interoperability/
https://data.europa.eu/en/news-events/news/minimal-interoperability-mechanisms-advancing-europes-digital-future




	Relevant Recommendations:

	Recommendation ITU-T Y.4556: Requirements and functional architecture of smart residential communities

	Key metrics:
	Subjective organization / Country:
	Effective period:

	National and industry adoption
	Chinese government and industry / China
	2019 – present

	Success story

	Recommendation ITU-T Y.4556 specifies an IoT-based framework for smart residential communities (SRCs), covering services such as property management, safety and security, and integration of third-party applications. The Recommendation was developed to ensure scalability and interoperability in connected living environments.
China has adopted ITU-T Y.4556 as national and industry standards under YD/T 4437-2023 and T/CCSA 443-2023. This formal adoption underscores the importance of ITU-T standards in guiding national smart community strategies. 
Adoption of ITU-T Y.4556 in China has created a blueprint for interoperable and inclusive residential communities. It ensures that multiple service providers can interconnect, thereby improving efficiency and quality of life for residents.

By embedding this Recommendation in national standards, China has amplified ITU’s influence and provided a scalable model for global application. The case demonstrates how SG20 standards can shape large-scale societal transformation.
Reference: https://gbstandards.org/China_industry_standard_english.asp?code=YD/T%204437-2023 




2) Internet of Things (IoT) and IoT Identification
This section highlights core IoT service and data architectures, device and service identification/authentication, and foundational enablers that underpin interoperable, secure IoT ecosystems at national and cross-industry scale.
	Relevant Recommendations:

	Supplement ITU-T Y.Suppl.68: Framework for Internet of Things ecosystem master plan

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Policy and regulatory reference
	Brazil
	2021 – present

	Success story

	Supplement ITU-T Y.Suppl.68 provides a comprehensive framework for developing national IoT strategies, including vertical sector assessment and stakeholder engagement.
Brazil referenced the Supplement in shaping its National IoT Plan, which guides priorities, implementation, and coordination across sectors. 
Adoption of Y.Suppl.68 in Brazil has strengthened coherence and inclusiveness in national IoT policymaking. The framework supports innovation in agriculture, health care, and manufacturing, while promoting public-private partnerships.
This case demonstrates how ITU-T outputs support not only technical interoperability but also high-level policy development.



	Relevant Recommendations:

	Recommendations ITU-T Y.4500.x series: 
	Y.4500.1: oneM2M – Functional architecture
	Y.4500.2: oneM2M – Requirements
	Y.4500.3: oneM2M – Security solutions
	Y.4500.4: oneM2M – Service layer core protocol specification
	Y.4500.5: oneM2M management enablement (OMA)
	Y.4500.6: oneM2M management enablement (BBF)
	Y.4500.8: oneM2M – CoAP protocol binding
	Y.4500.9: oneM2M – HTTP protocol binding
	Y.4500.10: oneM2M – MQTT protocol binding
	Y.4500.11: oneM2M – Common terminology
	Y.4500.12: oneM2M base ontology
	Y.4500.13: oneM2M – Interoperability testing
	Y.4500.14: oneM2M – LwM2M interworking
	Y.4500.15: oneM2M – Testing framework
	Y.4500.20: oneM2M – WebSocket protocol binding
	Y.4500.22: oneM2M – Field device configuration
	Y.4500.23: oneM2M – Home appliances information model and mapping
	Y.4500.32: oneM2M – MAF and MEF interface specification

	Key metrics:
	Subjective organization / Country:
	Effective period:

	National and industry adoption
	India, Republic of Korea and China Unicom/China
	2023 – present

	Success story

	The Recommendations ITU-T Y.4500-series was developed to establish a globally harmonized IoT service layer, transposing oneM2M standards into ITU-T Recommendations. These Recommendations cover a wide range of IoT requirements, including functional architecture, security, semantic interoperability, and protocol bindings.
India has formally adopted oneM2M Release 2 (2020) and Release 3 (2022) through the Y.4500-series as national standards. This adoption ensures regulatory coherence and device interoperability, strengthening the country’s IoT ecosystem.
The Republic of Korea has applied the Y.4500-series in smart grid and transportation initiatives, embedding global standards into critical infrastructure to enhance scalability and foster innovation in energy and transport.
China has incorporated the Y.4500-series into national industry standards through the China Communications Standards Association (CCSA). In practice, China Unicom has deployed the series in its large-scale IoT business platform “Gewu”, which manages hundreds of millions of devices. This integration provides robust interoperability, scalability, and secure and reliable service delivery.
More broadly, these adoptions strengthen global IoT interoperability and foster cross-border alignment. This has enabled vendors and governments to reduce duplication, expand markets, and accelerate deployment of secure IoT solutions. 
Reference: 
https://www.cdot.in/cdotweb/assets/docs/coi/iotM2M/Writeup_COI_for_M2M_v17.pdf 




3) Vertical Industry Applications of IoT and SSC&C
This section presents real-world sector deployments – manufacturing, agriculture and livestock, and autonomous systems – where SG20 Recommendations translate into productivity, sustainability and resilience gains.
	Relevant Recommendations:

	Recommendation ITU-T Y.4607: Requirements for the interworking of autonomous urban delivery robots

	Key metrics:
	Subjective organization / Country:
	Effective period:

	National and industry adoption
	Telecommunications Technology Association (TTA) / Republic of Korea
	2024 – present

	Success story

	Recommendation ITU-T Y.4607 defines interoperability requirements for autonomous delivery robots in urban environments. It addresses the need for standardized interworking to enable safe, scalable and interoperable deployment of these systems.	
The Recommendation served as the foundation for the Korean national standard TTAK.KO-10.1486-Part1 on “Urban Autonomous Delivery Robot Services – Interoperability Requirements.” This marks a direct translation of ITU-T work into a national framework. 
Adoption of Y.4607 has provided the Republic of Korea with a foundation to regulate and expand the deployment of autonomous delivery robots. It has ensured that different manufacturers and service providers can integrate solutions while maintaining safety and efficiency.
The Recommendation has also sparked collaboration between industry, academia, and government in the Republic of Korea. It has created a common baseline for innovation and provided assurance to regulators that safety and interoperability are prioritized.

Reference: 
https://committee.tta.or.kr/summary/standard_view.jsp?section_code=I&pk_num=TTAK.KO-10.1486-Part1&nowSu=329&section_code=I




	Relevant Recommendations:

	Recommendation ITU-T Y.4482: Requirements and framework for smart livestock farming based on the Internet of Things

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Pilot and industry adoption
	Agricultural operators / Brazil
	2022 – present

	Success story

	Recommendation ITU-T Y.4482 was developed to address the digital transformation of agriculture, providing requirements and reference architectures for IoT-enabled smart livestock farming (SLF). The Recommendation outlines methods for integrating IoT devices to monitor the health, welfare and environmental impact of livestock.
In Brazil, pilot projects have applied ITU-T Y.4482 to improve livestock management. Farmers have adopted IoT systems for monitoring animal health and environmental conditions, so enhancing traceability across the supply chain. 
These pilots have improved efficiency and sustainability in Brazil’s livestock sector. IoT-enabled systems help optimize resource use, reduce environmental impact, and increase resilience against market and climate shocks.
By applying ITU-T Y.4482, Brazil has demonstrated how IoT can strengthen food security and rural economies. The Recommendation serves as a model for other countries seeking to modernize agriculture using international standards.




	Relevant Recommendations:

	Recommendation ITU-T Y.4000: Overview of the Internet of things
Recommendation ITU-T Y.4100: Common requirements of the Internet of things
Recommendation ITU-T Y.4122: Requirements and capability framework of the edge-computing-enabled gateway in the Internet of things
Recommendation ITU-T Y.4203: Requirements of things description in the Internet of things
Recommendation ITU-T Y.4227: IoT requirements and capabilities for support of blockchain
Recommendation ITU-T Y.4464: Framework of blockchain of things as decentralized service platform

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Pilot and industry adoption; Commercial application
	China Unicom / China
	2012 – present

	Success story

	In the transformation of traditional agriculture to smart agriculture, the integration of the Internet of Things (IoT) and blockchain technology has become a key driving force, addressing pain points such as inefficient production, opaque supply chains, and difficult traceability of agricultural products. Their complementary advantages inject new vitality into the entire agricultural value chain, spanning from production and circulation to consumption.
China Unicom references and adopts a set of ITU-T SG20 Recommendations in its smart agriculture projects.
For example, in Anhui Province, China Unicom has established a Smart Agriculture and Intelligent Computing Centre. By leveraging IoT, AI, and blockchain technologies and adopting SG20 Recommendations, for example Y.4000, Y.4100, Y.4122, Y.4203, Y.4227 and Y.4464, this centre has built an agricultural Internet of Things cluster that enables real-time monitoring of soil moisture, meteorological changes, and pest and disease risks. Additionally, through AI algorithms, early warnings for threats like rice blast disease can be issued seven days in advance. Supported by these advanced technologies, farmers only need to tap their mobile phones to remotely control drones for precise fertilization and command intelligent agricultural machinery to complete automatic rice planting, thereby completely transforming traditional farming methods.
Meanwhile, blockchain technology has endowed “each grain of rice” with a full-process traceable “lifeline”. Each bag of rice is assigned a unique “digital ID card”, allowing consumers to scan the code and clearly view the full-chain information from sowing to circulation. This effectively facilitates the green certification and brand upgrading of agricultural products.
The efficient operation of this smart agriculture system is backed by a team of talents deeply rooted in local agricultural practices: three postgraduates from Anhui Agricultural University reside at the centre for more than 120 days each year, translating laboratory models into practical on-field solutions. In the core demonstration area, the production cost of rice has decreased significantly by 15 per cent, yield has increased by 20 per cent, and water and fertilizer savings have exceeded 30 per cent. In addition, more than 200 local agricultural technology backbones have been trained.
Reference:
http://www.ah.xinhuanet.com/20250721/d93e866871a94d85ab1e3bcbe47dda1e/c.html




4) Emerging Technologies, Data Governance and Trust
This section captures cross-cutting enablers – data governance for IoT and SSC&C, blockchain-based trust and zero-trust access control, converged service frameworks and secure decentralized environments – supporting interoperable data exchange and trusted digital ecosystems for SSC&C.
	Relevant Recommendations:

	Recommendation ITU-T Y.4806: Security capabilities supporting safety of the Internet of Things

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Pilot and industry adoption
	Kaspersky Lab / Russian Federation
	2017 – present

	Success story

	Recommendation ITU-T Y.4806 was developed to define IoT security capabilities to support the safety of users, devices and services. It addresses critical risks in IoT deployments across industry, health care and smart cities.
In the Russian Federation, ITU-T Y.4806 has been applied in collaboration with Kaspersky Lab to enhance cybersecurity of IoT systems in industrial environments, smart city infrastructure, and connected medical devices. 

Application of Y.4806 has improved resilience of IoT systems against cyberattacks. It has secured industrial operations, protected healthcare IoT systems, and safeguarded critical infrastructure.
This demonstrates the value of SG20 standards in tackling cybersecurity challenges. By providing globally recognized requirements, Y.4806 supports safer IoT deployments and builds trust in connected services.
Reference: 
https://www.kaspersky.co.uk/about/press-releases/kaspersky-lab-comes-together-with-itu-t-to-strengthen-iot-security 



	Relevant Recommendations:

	Recommendation ITU-T Y.4560: Blockchain-based data exchange and sharing for supporting Internet of things and smart cities and communities.
Recommendation ITU-T Y.4561: Blockchain-based Data Management for supporting Internet of things and smart cities and communities.

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Pilot and industry adoption; Commercial applications
	China Unicom and China Telecom/ China
	2020 – present

	Success story

	Blockchain empowers smart cities, communities, and the Internet of Things (IoT) by enhancing data security and privacy protection, enabling automated trust mechanisms, facilitating cross-departmental collaboration, and reducing operational costs. To advance the application of blockchain technology, ITU-T Study Group 20 (SG20) has released more than 15 blockchain-related Recommendations tailored for IoT scenarios. These Recommendations are applicable to a wide range of use cases in smart cities, communities, and IoT ecosystems. In particular, Recommendations Y.4227, Y.4464, Y.4560, and Y.4561 have been referenced and adopted in commercial projects by China Unicom and China Telecom, where functional model of blockchain-based data exchange and sharing, as well as the generic reference model of blockchain-based data management are referred.
In 2022, China Unicom and China Telecom jointly launched a blockchain-based 5G scheduling platform – the world’s first cross-operator 5G operation scheduling system built on blockchain technology. The co-construction and shared utilization of 5G infrastructure not only addresses challenges such as redundant network construction, high capital expenditure and excessive energy consumption but also improves resource utilization efficiency and fosters the development of leading network capabilities. Furthermore, this initiative serves as a key enabler for achieving the “dual carbon goals” (carbon peaking and carbon neutrality), accelerates the construction of digital information infrastructure, and drives the growth of the digital economy.
As of now, this platform has supported the deployment of more than 700 000 shared 5G base stations and more than 3 million shared 4G base stations across more than 300 local networks in 31 provinces of China, resulting in a more than twofold increase in operational efficiency. It has enabled seamless exchange of management data related to 4G/5G shared base stations between the two telecom operators, and realized full-process digital management of 5G network planning, maintenance, and optimization – greatly enhancing the efficiency of joint construction, resource sharing, and collaboration between the two parties.
Reference:
https://www.cww.net.cn/article?id=565956 



	Relevant Recommendations:

	Recommendation ITU-T Y.4811: Reference framework of converged service for identification and authentication for IoT devices in decentralized environment
Recommendation ITU-T Y.4814: Functional requirements and architecture of access control service of Internet of things (IoT) platform enabled by zero trust in decentralized environments
Recommendation ITU-T Y.4464: Framework of blockchain of things as decentralized service platform
Recommendation ITU-T Y.4508: Functional requirements and architecture of blockchain-based activity log management for Internet of things (IoT) data processing and management
Recommendation ITU-T Y.4560: Blockchain-based data exchange and sharing for supporting Internet of things and smart cities and communities
Recommendation ITU-T Y.4608: Capability and functional architecture of blockchain of things peers


	Key metrics:
	Subjective organization / Country:
	Effective period:

	Pilot and industry adoption; Commercial applications
	China Unicom / China
	2019 – present

	Success story

	ITU-T Study Group 20 has developed a series of Recommendations related to security and converged computing. ITU-T Y.4811 provides an end-to-end decentralized authentication method, while Y.4814 introduces a zero-trust-based resource protection framework. 
Recommendations such as ITU-T Y.4464, Y.4508, Y.4560, and Y.4608 offer guidance for integrated applications combining IoT and blockchain technologies. These Recommendations have broad application prospects.
China Unicom has adopted these Recommendations in the development of a decentralized computing service matchmaking platform. This platform integrates artificial intelligence and blockchain technologies to aggregate computing services – including AI services and intelligent agents – decoupling supply and demand, enabling multiparty collaborative matchmaking, and supporting dynamic matching to improve efficiency and quality. The result is enhanced utilization of computing resources, which contributes to the growth of the AI industry.
Specifically, the platform uses ITU-T Y.4811 to enable end-to-end mutual authentication between computing service providers and consumers, Y.4814 to enforce access control and resource protection for service providers, and blockchain-related Recommendations such as Y.4464 to support multiparty service matchmaking and transaction coordination.
This platform is currently one of China Unicom’s key computing service trading platforms. It serves as an important complement to traditional centralized computing service management platforms and holds significant value for the development of the computing service industry.



	Relevant Recommendations:

	Recommendation ITU-T Y.4810: Requirements of data security for the heterogeneous IoT devices
Recommendation ITU-T Y.4811: Reference framework of converged service for identification and authentication for IoT devices in decentralized environment
Recommendation ITU-T Y.4814: Functional requirements and architecture of access control service of Internet of things (IoT) platform enabled by zero trust in decentralized environments
Recommendation ITU-T Y.4464: Framework of blockchain of things as decentralized service platform
Recommendation ITU-T Y.4508: Functional requirements and architecture of blockchain-based activity log management for Internet of things (IoT) data processing and management
Recommendation ITU-T Y.4560: Blockchain-based data exchange and sharing for supporting Internet of things and smart cities and communities
Recommendation ITU-T Y.4561: Blockchain-based Data Management for supporting Internet of things and smart cities and communities
Recommendation ITU-T Y.4608: Capability and functional architecture of blockchain of things peers

	Key metrics:
	Subjective organization / Country:
	Effective period:

	Pilot and industry adoption; Commercial applications
	China Unicom / China
	2019 – present

	Success story

	ITU-T Study Group 20 has developed a series of Recommendations related to security and reliable cross-domain collaboration. ITU-T Y.4811 provides an end-to-end decentralized authentication method, while Y.4814 introduces a zero-trust-based resource protection framework. Recommendations such as ITU-T Y.4464, Y.4508, Y.4560, and Y.4608 offer guidance for cross-domain collaboration combining IoT and blockchain technologies. These Recommendations, including a series of security standards like ITU-T Y.4810, have broad application prospects.
China Unicom has widely applied these Recommendations across its portfolio of products and services. Solutions such as its Trusted Data Space, Data Connection Network, and Unicom Chain have adopted ITU-T Recommendations like ITU-T Y.4811 to enhance end-to-end authentication between data service providers and consumers, ITU-T Y.4814 to strengthen system-level data protection, and various blockchain-related standards to support trusted collaboration across domains and entities. These standards have significantly improved the service capabilities and market competitiveness of China Unicom’s offerings.
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