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[bookmark: _Toc239784244]Introduction
With the evolution of information and communications technologies, IMT-2030 is poised to revolutionize the digital landscape by supporting enriched and immersive experiences, enhanced ubiquitous coverage, and new forms of collaboration. Building on the foundation of IMT-2020, IMT-2030 aims to expand and introduce new usage scenarios while providing enhanced capabilities. The primary objective of Recommendation ITU-R M.2160 is to outline the framework and overall objectives for the future development of IMT-2030. With the understanding of the usage scenarios of IMT-2030[footnoteRef:2], this document is organized to provide a comprehensive understanding of the potential IMT-2030 use-cases, considerations for ongoing development, and the societal motivations driving this initiative.  [2:  Recommendation ITU-R M.2160-0 (2023/11)] 

IMT-2030 is expected to play a crucial role in helping to achieve the United Nations Sustainable Development Goals (SDGs) by promoting inclusivity, ubiquitous connectivity, sustainability, innovation, enhanced security, and resilience. Additionally, IMT-2030 systems are designed to ensure standardization, interoperability, and seamless interworking with existing and future network implementations. By integrating advanced technologies such as AI, sensing, IMT-2030 aims to create a digital world that not only replicates but also enhances the physical world, offering immersive experiences and intelligent interactions for both humans and machines. The motivation for the development of IMT-2030 is to continue to build an inclusive information society, based on global and regional harmonization, towards contributing to support the United Nations Sustainable Development Goals (SDGs). To this end, IMT-2030 is expected to be an important enabler for achieving the following goals, among others: 
· Inclusivity: Contributing towards further bridging of digital divides and reducing the usage gap, to the maximum extent feasible, by ensuring affordable access to meaningful connectivity to everyone. 
· Ubiquitous connectivity: Towards connecting unconnected and reducing the coverage gap, IMT-2030 is expected to include affordable connectivity and, at minimum, basic broadband services with extended coverage, including sparsely populated areas. 
· Sustainability: Sustainability refers to the principle of ensuring that today’s actions do not limit the range of economic, social and environmental options for future generations. IMT‑2030 is envisaged to be built on energy efficiency, low power consumption technologies, reducing greenhouse gas emissions and appropriate use of resources under the applicable model of circular economy, in order to address climate change and contribute towards the achievement of current and future sustainable development goals. 
· Innovation: Fostering innovation with technologies that facilitate connectivity, increased productivity and the efficient management of resources. These technological advances will improve user experience with a view to positively transform economies and lives everywhere. 
· Enhanced security and resilience: IMT-2030 system is expected to be secure by design. It is expected to have the ability to continue operating during and quickly recover from a disruptive event, whether natural or man-made. Making security and resilience as the key considerations in the design, deployment and operation of IMT-2030 systems is fundamental to achieving broader societal and economic goals. 
· Standardization and interoperability: IMT-2030 systems are expected to be designed from the start to use transparently and member-inclusively standardized and interoperable interfaces, ensuring that different parts of the network, whether from the same or different vendors, work together as a fully functional and interoperable system. 
· Interworking: IMT-2030 is expected to support service continuity and provide flexibility to users via close interworking with non-terrestrial network implementations, existing IMT systems and other non-IMT access systems. IMT-2030 is also expected to support smooth migration from existing IMT systems, wherein support of connectivity to IMT-2020 and potentially IMT-Advanced devices will be advantageous for inclusivity.

[bookmark: _Toc239784245]IMT-2030 Usage Scenarios and associated Use-cases 
In the early phase, IMT-2030/6G will focus on evolving today’s 5G use cases, such as eMBB, vertical industries, towards improved performance and increased service differentiation and guarantees, adding value to many sectors. As the demand for wireless connectivity for expanded IoT and critical services rises owing to increasing cyber-physical interactions, new services requirements and applications will emerge providing rich experiences, relevant enterprise and application solutions, and enhancements for society in general.
The following sub sessions, categorized by the usage scenarios of IMT-2030 describe associated use cases[footnoteRef:3] [footnoteRef:4]. [3:  2025 6G Forum White Paper, “6G and Generative AI: Co-Creating and Future Intelligence” May 2025]  [4:  Ericsson: “Explore the impact of 6G: Top use cases you need to know” December 2024] 

[bookmark: _Toc239784246]2.1	Immersive Communication
Immersive Communications in 6G promise to redefine human interaction by enabling lifelike, multisensory, and real-time experiences across distances. Use cases include holographic telepresence, multi-sensory remote collaboration, extended reality (XR) learning environments, and virtual tourism. In education and training, 6G will power fully interactive 3D classrooms where students and instructors can engage as holograms, enabling gesture-based interaction and spatial audio. In healthcare, immersive telemedicine will allow remote surgeries with haptic feedback and real-time 3D visualization of organs, ensuring precise control and decision-making from a distance. Industrial applications include digital twin environments for real-time monitoring and management of complex manufacturing systems; all navigated through augmented reality interfaces.
The GSMA’s Vision 2040 study[footnoteRef:5] identifies immersive communication as one of the new and emerging use cases in the 6G era. Extended reality (XR) — encompassing virtual reality, augmented reality and mixed reality — is expected to be among the most impactful new use cases enabled by 6G. For mobile demand forecasting purposes, smart glasses represent the most realistic near-term mobile XR use case, with requirements that are either bursty (short high-data interactions) or recurrent (regular streams), reflecting variability in network load. As smart glasses gradually evolve into full-featured AR glasses, AI agents embedded in these devices are expected to increasingly rely on network-based edge or cloud compute for spatial information, significantly increasing uplink requirements over time. [5:  GSMA. Vision 2040. Spectrum for the future of mobile connectivity, November 2025. ] 

[bookmark: _Toc239784247]2.1.1	Digital twin services
6G digital twin which enables monitoring, analysis, and simulation in a virtual space by creating a real-time digital replica of objects and environments from the physical world is a next generation service based on ultra-high-speed, ultra-low-latency of 6G networks, high-precision sensing and communication, AI-based analysis and optimization, and massive connectivity.  These services are expected to drive innovative changes in fields such as manufacturing, urban planning, healthcare, and energy management.
For example, by utilizing 6G’s ultra-high-speed and ultra-low-latency capabilities, real-time data synchronization between physical objects and their digital twins is achieved, ensuring accurate monitoring and control. High-precision sensing data, enabled by 6G’s integrated technologies, replicates reality in the digital twin, while AI offers real-time analysis, prediction, and optimization for enhanced management. Additionally, 6G’s massive connectivity allows seamless interaction among multiple digital twins, enabling integrated management of complex systems.
For the massive-scale connectivity requirements underpinning digital twins deployed across large numbers of simultaneous connections, see Section 2.2.2.
Table 1. Use cases of digital twin services
	Smart factory 
	Through a digital twin of the manufacturing process, it is possible to monitor equipment status in real-time, predict maintenance schedules, and optimize productivity.

	Urban planning 
	For the implementation of smart cities, a digital twin of urban infrastructure is utilized to simulate traffic flow and optimize energy management.

	Healthcare
	By creating a digital twin of a patient, personalized treatment plans are developed, and remote diagnosis and monitoring are supported.

	Energy management
	A digital twin of the power grid and renewable energy facilities helps optimize energy usage and allows for the prediction of and response to power supply and demand issues.

	Disaster management
	Digital twins of buildings and the environment are used to develop rescue plans and minimize damage during disaster situations such as earthquakes and floods.



[bookmark: _Toc239784248]2.1.2	Mixed reality (MR)
Immersive communication use-cases merge digital objects, information, and overlays with the real world. New devices like slim, light-weight AR glasses are expected to drive uptake of such use-cases. 
Multiuser mixed reality (MR) gaming and collaboration is considered as target use-cases during the 2030 timeframe considering the evolving technologies for wearable devices and glasses. Consistent user experience such as latency and reliability is important for such application developers and service providers. Application developers today do not  adopt their applications to the underlying network capabilities. This presents an opportunity for our networks to offer differentiated connectivity to such services including compute offload, positioning, sensing, and adaptive data rates/communication by exposing APIs related to the network infrastructure.  
For example, in a shared gaming experience, the technical requirements are determined by the upstream of the environment from different players, the downstream of virtual objects, and the game logic that defines the connection between reality and virtual objects for multiple users. 
In terms of latency, the local encoding and processing on the glasses is a major contributor with latencies of ~100ms today. Higher frame rates will determine the lower limits of latency, with latencies of ~20ms envisioned. The bandwidth requirement for an MR scenario is currently around 20Mbps and is expected to increase to 50Mbps downlink per player (for rendering), which includes video and depth in the downlink for occlusion. The current requirement for spatial computing is about 10Mbps per player. This is expected to rise as resolution increases, for example with 4K, and, depending on compression ratios, could land at 50 to 100 Mbps[footnoteRef:6] [6:  Ericsson: “Future network requirements for extended reality applications” April 2023] 

[bookmark: _Hlk204960130][bookmark: _Toc239784249]2.2	Hyper Reliable and Low-Latency Communication
There are several use cases in this category which are expected to gain prominence in the 6G era. Network-assisted mobility — covering physical scene analysis, tracking, context awareness, trajectory prediction, navigational support and collision avoidance for cars, automated guided vehicles and drones — is expected to be a significant contributor. 
Connected vehicles represent a particularly relevant application, generating traffic through the transfer of sensor data, processed telemetry, feature information, images and coordination messages that require real-time communication with the network or other vehicles. 
Collaborative robots, which include intelligent, mobile robots capable of sensing their environment and performing productive tasks, are also expected to leverage 6G for network-assisted coordination, edge processing and real-time data exchange to enhance performance and safety.
[bookmark: _Toc239784250]2.2.1	Smart healthcare services
6G smart healthcare is a next-generation medical service based on the ultra-high speed, ultra-low latency, and hyper-connectivity of 6G networks. It is expected to bring revolutionary changes in various fields, including personalized medicine, remote diagnosis, remote surgery, emergency response, and medical research. 
For example, 6G technology is expected to enable real-time processing and secure transmission of medical data, thereby improving the quality and accessibility of medical services. In particular, personalized medicine and remote diagnostic technologies are expected to transform the healthcare paradigm. Furthermore, 6G technology would enhance real-time communication between medical professionals and patients and maximize efficiency in the medical field. This would enable patients to receive better medical services, and medical professionals to provide efficient and accurate treatment.
Table 2. Use cases of smart healthcare services
	Personalized medicine
	Data collected through wearable devices will be analyzed to provide personalized treatment and healthcare to each patient.

	Remote diagnosis
	6G technology is expected to transmit high-resolution image data and vital signs in real time, enabling medical staff to remotely diagnose patients.

	Remote surgery
	Ultra-low latency networks can help allowing medical staff to remotely control robots and perform surgeries.

	Emergency response
	Continuous tracking of patient conditions and real-time data exchange between ambulances and hospitals in emergency situations would enable rapid and accurate treatment.

	Medical research
	Leveraging large-scale data and AI can lead to the development of new treatments and medicines.



[bookmark: _Toc239784251]2.2.2	Robot services
6G robot services are innovative services that open up new possibilities for robotics technology based on ultra-high-speed, ultra-low-latency, and hyper-connected networks, AI integration, and intelligent autonomous operations. 6G supports real-time data exchange, remote control, and autonomous operations for robots, and it is expected to maximize the utilization of robots in various industries and service sectors. 
6G technology enables robots to perform precise and fast tasks through real-time sensor data processing and rapid exchange with external systems. With latency reduced to under 1ms, robots can react instantly, enabling complex collaboration and advanced motion control. Additionally, simultaneous connections among multiple robots and sensor networks facilitate coordinated task execution and integrated control. Combined with AI-driven data analysis and learning, robots achieve greater autonomy and efficiency, supporting intelligent autonomous operations and driving innovation across industries.
Table 3. Use cases of robot services
	Industrial automation
	Robots perform high-speed tasks and precise assembly in manufacturing processes, improving productivity.

	Logistics and Warehouse Management
	Autonomous mobile robots optimize logistics operations by automatically sorting and transporting goods in warehouses.

	Medical robots
	Robots are utilized in areas such as remote surgery, patient care, and medication delivery to improve the quality of healthcare services.

	Agricultural robots
	Robots are used for agricultural tasks such as crop harvesting, soil analysis, and pest and disease management.

	Service robots
	In places like hotels, airports, and stores, robots provide services such as customer reception, guidance, and item delivery.

	Disaster response
	At disaster sites, robots protect human lives by performing rescue operations, detecting hazardous materials, and collecting data.



[bookmark: _Toc239784252]2.2.3	Critical services
First responders on site and their remote command-and-control centers can leverage existing basic coverage and capacity of 3GPP mission-critical services, interworking capability with non-3GPP networks, and security. Prioritization of critical services is ensured through end-to-end (E2E) service level agreements (SLAs).
Observable parameters are needed to specify the wanted details of any E2E SLA between provider and consumer. Trust is then built by continuously delivering on the SLAs. In the future, more challenging public safety-related SLAs can be delivered upon through improved resilience, fallback, and recovery solutions. Automation will make solutions faster and more flexible.
Anytime and anywhere a critical situation appears, connectivity is instantly demanded. However, full terrestrial network (TN) coverage may be limited due to various factors– especially in very remote locations. Deployable networks can be brought in when needed, but this takes time and adds cost. If non-terrestrial network (NTN) solutions, notably satellites, complements such areas having direct sky visibility, and with limited capacity. 
[bookmark: _Toc239784253]2.3	Massive Communication:
[bookmark: _Toc239784254]2.3.1	Smart city and IoT services
6G smart city and IoT services are technologies that enable real-time data exchange between cities and IoT devices. 6G is expected to support the implementation of smart cities in various areas, including efficient management of urban infrastructure, energy conservation, environmental monitoring, disaster response, and public safety.
For example, 6G is expected to enable efficient smart city operation by processing and analyzing data generated from numerous IoT devices and sensors within the city in real time. Furthermore, ultra-high-speed data transmission would enable real-time control and management of various urban infrastructures, such as traffic management and energy monitoring. In particular, by simultaneously connecting billions of IoT devices, 6G is expected to allow for the centralization and management of city-wide data. This will enhance the efficiency and sustainability of urban infrastructure and provide better services to citizens.
Table 4. Use cases of smart city and IoT services
	Energy Management
	Optimize energy consumption and support the efficient use of renewable energy by linking with smart grids.

	Traffic Control
	Analyze traffic signals and vehicle data in real time to optimize traffic flow and reduce congestion.

	Environmental Monitoring
	Collect and analyze environmental data such as air quality, temperature, and noise to improve the urban environment.

	Disaster Management
	Leverage IoT sensors to support rapid response and rescue efforts in disaster situations such as earthquakes, floods, and fires.

	Smart Buildings
	Enhance energy management, security, and user convenience through IoT devices within buildings.

	Public Safety
	Connect CCTV and IoT devices within the city to prevent crime and enhance citizen safety.


[bookmark: _Hlk205971699]
[bookmark: _Toc239784255]2.3.2	Massive digital twin
In the context of Massive Communication, digital twins operating across millions of simultaneously connected end points— sensors, actuators, vehicles, infrastructure nodes, and household devices — each maintaining a live bidirectional link to its virtual counterpart. 
Digital twins enable the connection of a virtual digital world/environment representations with the physical world, facilitating monitoring and control of systems and modify or configure their characteristics based on a programmatic approach. 
This connection between the digital and physical realms requires connectivity with different service characteristics (e.g., bidirectional and contextual data relationship, highly latency-sensitive criticality, high reliability, etc.) depending on the use case of the system compared to typical mobile broadband data service. In some cases, near real time performance is required to keep critical systems working. In other cases, availability or the possibility of managing a large number of devices or systems, are more important, for example in a smart home or a smart building. 
An important aspect for such use case to be widely adopted is to have cheap and simple to use communication, which, for example, requires low-cost communication modules. In this manner, the systems would be able to maintain contact with the digital system and follow the models or configurations that were customized for the particular use case of the application. The system requires two-way communication and a computational platform hosting the digital twin. To meet near real time communication requirements, a high priority connection specifically configured for this type of communication needs to be established. 
The use of digital twins for the management of the physical realm can be extended to many use cases, including logistics, management of utilities, factories, and even everyday home tasks.
[bookmark: _Toc239784256]2.4	Ubiquitous Connectivity
Ubiquitous connectivity in 6G aims to deliver seamless, high-speed, and reliable communication anytime, anywhere — including remote, rural, airborne, and maritime environments. Key use cases include smart agriculture using aerial and ground IoT, connected mobility across land, sea, and air, disaster-resilient communication networks, and global broadband access via satellite-terrestrial integration. 6G will enable persistent connectivity for autonomous vehicles, drones, and robots operating in dynamic and hard-to-reach locations, supporting real-time data exchange and edge-based AI processing. It will also enable enhanced wearable and the implanted health monitoring systems, for ensuring connectivity for always-on health surveillance applications including for patients in motion or in underserved regions.
With respect to satellite systems, real-world deployments and trials are already pointing toward this vision. The 6G-ANNA (Germany) and Hexa-X-II (EU) initiatives are testing AI-driven, end-to-end orchestration for maintaining seamless connectivity across terrestrial and non-terrestrial infrastructures. These demonstrations reflect the early realization of ubiquitous 6G connectivity across all terrains and use cases.
In addition, High-Altitude Platform Station (HAPS) is also expected to be a solution for achieving ubiquitous connectivity. Furthermore, among the technical performance requirements (TPRs) of IMT-2030[footnoteRef:7], “Resilience and Extended Connectivity” as one of TPRs serves as a criterion for evaluating the ubiquitous connectivity usage scenario. HAPS as IMT base station (HIBS) is expected to be one of the key technologies for meeting this requirement. By providing services from the stratosphere, located relatively close to the Earth’s surface, HAPS is expected to offer wide-area coverage, high capacity, low latency, better penetration characteristics, and flexible deployment. These characteristics allow HAPS to support connectivity in unserved and underserved areas.  [7:  IMT towards 2030 and beyond (IMT-2030), ITU-R Working Party 5D] 

[bookmark: _Toc239784257]2.4.1	Global internet
Many places and people are currently underserved or lack basic MBB connectivity. From the societal and user’s and perspectives, meaningful connectivity is essential to provide essential digital services. 
Therefore, the challenge is to mainly develop capabilities related to providing remote service coverage for such basic MBB connectivity. Still, such basic services may be the basis of sensitive systems (for example if related to health or surveillance) and therefore, uninterrupted and resilient operation is important.
Expanding network coverage requires significant investments and resources. These costs need to be justified by the benefits of digitalization and the business opportunities that can create. An efficiently shared traffic uptake by a combination of large terrestrial cells and non-terrestrial satellite cells is an attractive solution. Such a system could deliver video-grade speeds anywhere on earth and provide an area traffic in the order of 50kbps per square km. This would provide people even in remote rural areas with sufficient internet access to meet important needs.
[bookmark: _Toc239784258]2.5	Artificial Intelligence and Communication
AI-driven applications are expected to become more prevalent in the 6G era, and these are expected to increasingly impact mobile network requirements. While most generative AI application usage today is text-based and drives minimal traffic, the growing use of genAI-driven video assistants and immersive AI interactions is expected to increase downlink and especially uplink traffic. 
AI is expected to impact mobile network performance and traffic in four main ways: 
· enabling new use cases such as hyper-personalized content creation; 
· increasing the performance requirements of existing use cases such as personalized video and multi-modal queries; 
· changing the amount of time users spend on connected devices; and 
· enabling more efficient content delivery through AI-enhanced video compression. 
Image- and video-driven generative AI, alongside extended reality, is identified as one of the primary new use cases that will drive higher traffic demand in the 2030–2040 period. AI-driven traffic can be bursty and unpredictable, which presents specific challenges for network design and resource management in IMT-2030 systems.
[bookmark: _Toc239784259]2.5.1	AI for customer and service experience
Cognitive tuning and optimization technologies contribute to a superior user experience, reducing poor quality areas through right-on-time expansions, timely launch and proactive network optimization. AI can also be deployed to improve customer service experience, with use cases that cover customer relationship management, channels, sales, and marketing.
AI services embedded in devices such as smartphones and computers enhance communication and sensory experiences already today. AI provides text suggestions in emails, text messages, and social media posts, as well as noise suppression in voice and video meetings. Additionally, technological advancements that provide assistance to individuals with impairments have become more mainstream. For example, headphones are available to enhance hearing, while accessibility functions like voice control simplify device interactions.
Another area where AI already plays a significant role is in video and video games. Here, it is primarily used to upscale images and videos or otherwise improve image and video quality, allow for image and video manipulation and editing, and enhance video frame rates. 
As AI evolves, it will further improve human communication with people, devices, and surroundings. Examples include hearing aids with complete noise cancellation and the ability to tune in on specific sounds; visual aids enabling recognition beyond normal vision; and communication aids using eye movements or brain interfaces. When it comes to image and video applications, AI will increasingly be used to generate and regenerate images and video, enhance or alter scenarios, convert images to video; 2D video to 3D video, and 3D video to volumetric video. Additionally, AI will integrate video into multimodal content, for example lip syncing and lip reading).
AI-enhanced senses must work seamlessly everywhere and at all times, which places high demands on connectivity. This includes requirements for resilient and trustworthy networks, low latency, and robust security and privacy measures to safeguard sensitive data.
Image and video processing using edge-based AI processing and rendering could become important to reduce battery consumption of wearable devices, such as AR glasses.
Edge-based AI processing and rendering have an advantage over cloud-based processing. It can provide privacy services by removing sensitive data at the edge, ensuring that it is not communicated back to any central service function.
In addition, AI agents in devices such as smart glasses, are believed to increasingly use network-based (edge or cloud) compute for spatial information, to provide “What am I seeing?”-support. This will significantly increase uplink requirements over time, as smart glasses gradually evolve into full-featured AR glasses.
[bookmark: _Toc239784260]2.5.2	AI for network planning and design
To deliver cost efficiency, AI-based network planning and design leverages deeper analytics that can accurately predict needs and optimize Total Cost of Ownership (TCO). This includes high-accuracy traffic forecasts, Key Performance Indicator (KPI) predictions, bottleneck identification and load balancing opportunities across the network lifecycle. Through live radio measurement utilization, such as subscriber traffic patterns, service providers can also ensure optimal 5G network expansion.
[bookmark: _Toc239784261]2.5.3	AI for Network optimization
AI-based network diagnostics continually optimizes and improves network performance and efficiency, scanning all network cells in minutes, identifying issues quickly and with high precision. This makes it possible to proactively identify 50 percent more issues with up to 98 percent field-validated accuracy, increasing operational efficiency by up to 30 percent.
[bookmark: _Toc239784262]2.5.4	AI for security
Through new innovative means and techniques, AI can enhance and automate the current security of 5G networks to detect zero-day attacks, as well as predict upcoming attacks, detect ongoing attacks, and test and deploy new defense mechanisms at run time. 
[bookmark: _Toc239784263]2.5.5	AI for network operations
AI is revolutionizing the concept of network operations, taking service providers closer towards zero-touch end-to-end automation of the network. Step by step this is reducing manual operations, enabling improved business agility based on augmented decision making and data-driven, predictive and proactive operations.
[bookmark: _Toc239784264]2.5.6	Other AI use cases in networks
AI use cases in networks extend across several domains, including enhancing IT operations to improve system performance and service availability for functions like order fulfillment, charging, and billing. They also support application development and management, such as providing smart code completion and optimized testing. Additionally, AI contributes to cloud and infrastructure planning and design through capabilities like capacity prediction, as well as to cloud and infrastructure operations by boosting effectiveness, availability, and stability. Finally, AI plays a key role in telco enterprise management by improving and automating general enterprise applications. 
[bookmark: _Toc239784265]2.6	Integrated Sensing and Communication
Integrated sensing in 6G combines communication and radar-like sensing capabilities into a unified framework, enabling the network to perceive and interpret its physical environment. Use cases include vehicle-to-everything (V2X) with environmental mapping, indoor positioning and asset tracking, optimizing logistics in warehouses, gesture recognition for immersive interfaces, and smart city infrastructure monitoring. In autonomous transport, 6G-enabled sensing will allow vehicles to detect obstacles, road conditions, and surrounding objects beyond line-of-sight, enhancing safety and efficiency. In industrial settings, integrated sensing can enable precise localization of robots and tools in real time, improving workflow automation. For public safety, 6G networks will support crowd movement analysis and structural health monitoring of buildings and bridges.
Several early-stage demos and pilots highlight the potential of integrated sensing. The RISE-6G project in Europe is exploring radio-based human activity recognition and device-free localization for smart buildings and urban analytics. 
Integrated sensing and communication (ISAC) - also referred to as joint communication and sensing (JCAS) - is a new use case envisioned for 6G. Applications include object positioning and monitoring, imaging, real-time wireless map construction (including 3D mapping for automated transport and robot collaboration), and environmental monitoring. ISAC is also expected to improve the performance and efficiency of the communication system itself by optimizing the utilization of radio resources when sensing information is taken into account.
[bookmark: _Toc239784266]2.6.1	ISAC for Unmanned Aerial Vehicles (UAV) 
The growing interest in UAVs across several industry sectors will lead to more flying objects near the ground. ISAC can make a difference for UAVs across multiple use cases:
While UAVs are equipped with onboard sensors to guide their flight paths, the capabilities of onboard sensors are limited in low light/dark and rainy conditions. ISAC flight trajectory tracking enables UAVs to operate in all conditions by augmenting onboard sensors with network-based sensing capabilities.
UAVs face a mix of airspace situations: unrestricted use, designated flight corridors and no-flight zones. No-flight zones for UAVs extend beyond the no-fly zones around airports and can include private or business properties, railway lines and sensitive government functions. ISAC UAV intruder detection protects against unauthorized entry of UAVs by alerting affected properties, humans and vehicles to take preventive or corrective actions.
With the sheer number of UAVs expected in the future, avoiding collisions in the air will be as important as on the ground. Mid-air collisions not only affect the involved parties, but they can also create further damage when hitting the ground in urban and suburban areas. ISAC network-assisted sensing to avoid collisions is of particular interest in densely populated metropolitan areas with a high number of UAVs in operation.
[bookmark: _Toc239784267]2.6.2	ISAC for transport and automotive
ISAC can be an essential complement to onboard sensors that increase safety for the transport and automotive sectors. The transport and automotive sectors face challenges in serving a growing population in metropolitan areas, where humans, bikes, cars and transport vehicles must coexist safely on available routes and walkways. The transition to automated systems working as copilots or autopilots requires accurate information on the surrounding environment.
Modern vehicles’ Advanced Driving Assistance Systems (ADAS) rely on onboard sensors. These sensors have limited reach and are further limited by disturbing objects. A sensor in the network can see beyond the reach of onboard radars and cameras, making ISAC vehicle sensing for ADAS a valuable addition to onboard sensors.
Like humans, autonomous vehicles face challenges finding parking spots in high-traffic areas. ISAC offers a new type of sensing for parking space determination. The network can identify and share information about available parking spots with vehicles searching for an empty place.
Busy city crossroads are also challenging from a security perspective, even more so when obstacles are present. The ISAC use case for sensing at crossroads with or without obstacles can alert drivers to dangers caused by abnormal activities such as accidents and hidden objects making sudden moves. This use case increases safety for the most vulnerable groups, such as humans walking, biking or riding scooters or motorcycles in heavy traffic situations.  
[bookmark: _Toc239784268]2.6.3	ISAC for industry and logistics
With manufacturing embracing modernization, businesses are leveraging new technologies to build factories that feature extensive automation. A high level of automation, with large numbers of Autonomous Mobile Robots (AMRs) and Autonomous Guided Vehicles (AGVs), puts pressure on the coexistence of humans and robots/cobots in factories and warehouses.
AGVs are constantly on the move and rely on accurate mapping of the location and information about their surrounding environment. AGV detection and tracking in factories is an ISAC use case where sensing capabilities add values similar to the ones seen for vehicles.
The arms on AMRs are constantly moving, which is why some AMRs are placed in cages to prevent collisions with humans or other objects. The ISAC use case AMR collision avoidance in smart factories adds a layer of visibility for AMRs to avoid collisions, potentially eliminating the need for security cages.
Connected tools, as long as they are powered up and connected, can be tracked and located, allowing smart factories to keep an accurate inventory. ISAC's integrated positioning and sensing in factory halls add a layer of visibility by sensing all objects on the factory floor or in a warehouse.
[bookmark: _Toc239784269]2.6.4	ISAC for mobile network performance
Besides enabling new exciting services, ISAC can also improve network performance. By leveraging environmental information about the surroundings, the network can tune itself for improved performance. For example, in upcoming spectrum, line-of-sight blocking can be predicted, and users can be proactively switched to other beams. Environmental information can also be used to improve beam management.
[bookmark: _Toc239784270]2.6.5	Spatial data related use cases based on ISAC
Spatial data is information related to geographic or locational properties, such as coordinates, addresses, or boundaries. This is an enabling use case, making it possible for other use cases, such as mixed reality and autonomous mobility to rely on network-originating data about objects or the physical environments.
The spatial information can describe a position, an area, or a three-dimensional space and how objects move. It’s both about connected cars or drones or other connected objects, and about unconnected ones like, for example,  pedestrians or bikes. But it can also relate to the properties and features of a physical environment or concern the interplay of digital and contextual information and spatial data. 
The spatial data use case is part of expanding the scope of network services beyond communication. Networks rely on device positioning and network sensing (radar-like ranging of echoes) for collection of spatial data, which is then analyzed. Lastly, the relevant processed data is exposed for consuming services. The good thing is that the network can reuse the equipment for communication to capture spatial data, and still achieve accuracy in the order of a few meters. But the coverage of such data collection is limited to areas with a line-of-sight link to the base station, which may be the case in denser urban scenarios but not in general. Fusion with data streams from other sensors will be useful for improving the service offered.
[bookmark: _Toc239784271]2.6.6	Autonomous mobility-Robotaxi[footnoteRef:8] [8:  2026 6G Forum White Paper, “Trends in C-V2X standards and service development”, January 2026] 

Robotaxi services represent a compelling use case for the ISAC usage scenario, as they inherently require seamless integration of sensing and communication functions across the vehicle–infrastructure continuum. A robotaxi fleet operating in dense urban environments must cope with inherent limitations of onboard sensors — LiDAR, radar, and cameras — which are constrained to line-of-sight detection and a bounded sensing range. ISAC addresses these limitations by enabling roadside units (RSUs) and base stations to function as an extended sensing layer: RSU-embedded ISAC nodes can detect pedestrians, cyclists, and vehicles in non-line-of-sight (NLOS) zones such as blind intersections or tunnels, and deliver real-time situational awareness to approaching robotaxis via C-V2X communication. 
This cooperative perception capability, augmented through multi-access edge computing(MEC) hosted sensor fusion, allows each vehicle to benefit from a collective environmental model that far exceeds individual onboard perception. Furthermore, ISAC-enabled infrastructure supports trajectory tracking and conflict prediction across multiple vehicles simultaneously, enabling intersection management and platooning coordination that are critical for fleet-scale robotaxi operations. As robotaxi deployments evolve toward cooperative autonomous mobility networks — where vehicles, RSUs, MEC servers, and cloud-based fleet management platforms operate as a unified intelligent system — ISAC emerges as a foundational enabler, extending the role of the 6G communication infrastructure from mere data transport to an active participant in real-time environmental sensing and autonomous driving decision support.

[bookmark: _Toc239784272]3GPP study on 6G use cases and service requirements
At the 3GPP Stage 1 Workshop on IMT-2030 Use Cases in May 2024, a number of organizations, among them operators, verticals, regional research alliances and ITU-R, shared their 6G-related views and activities. In addition to new 6G applications, other considerations are needed, e.g. CAPEX/OPEX reduction, improvement of overall 3GPP system performance, and migration from and interworking with 5G aspects.
Therefore, 3GPP study aims to identify new 6G applications and enhance existing applications that are essential for the next generation global mobile markets and relevant market segments. It will develop use cases and desired service level requirements to build system capabilities above and beyond 5G systems[footnoteRef:9] [footnoteRef:10]. [9:  3GPP S1-242545, “New Study on 6G Use Cases and Service Requirements”, August 2024]  [10:  3GPP TR22.870 version 20.0.0, “Study on 6G Use Cases and Service Requirements; Stage 1”, March 2026] 

3GPP standardization process for 6G is ongoing and 3GPP plans to release 6G standards in March 2029 in Release 21[footnoteRef:11]. [11:  3GPP Timeline for Release 21] 


[bookmark: _Toc239784273]3.1	System and Operational of 6G system
The 6G system will support new 6G services and capabilities and it is assumed that the 6G system will support existing 5G services and system requirements, unless explicitly identified.  
It is expected that the 6G system may enhance existing legacy services and capabilities, maximizing backwards compatibility.
Improving user experience is an on-going concern for network operators, and service continuity during changes in network access or connectivity is especially important for services that are sensitive to disruptions. The 6G system is expected to support service continuity unless explicitly identified.
[bookmark: _Toc239784274]3.2	Security of 6G
It is expected that cellular networks become "more secure" with each subsequent generation. Societies are becoming more connected, increasing reliance on mobile networks to provide crucial connectivity for all aspects of daily life. Networks are becoming more complex, with 6G also seeming to be a convergence of disparate technologies (e.g. information, operation, communication), complicating the ecosystem with their differences in approaches, threats, disciplines, and capabilities.
The 6G network will have the competence to adapt to new use cases and new technologies and in tandem be resilient to new attack vectors. The network should be secured and trusted to deliver any services.
[bookmark: _Toc239784275]3.3	Resilience
Network resilience is a critical concern for operators. They need to ensure that requested network services are always available. This involves two key scenarios: first, ensuring that requested services can be made available upon request in zero downtime; and second, maintaining the uninterrupted availability of essential network services, such as data connectivity service and voice service.
[bookmark: _Toc239784276]3.4	Sustainability
In the ITU-R Recommendation "Framework and overall objectives of the future development of IMT for 2030 and beyond", sustainability is considered as the design principles commonly applicable to all usage scenarios. Supporting end-to-end energy efficiency is an important design target for the sustainability of 6G system.
[bookmark: _Toc239784277]3.5	AI
AI is considered as a foundational pillar for 6G systems capable of providing services for intelligent applications, and serving the environmental, social and economic 6G drivers.  In the context of AI-driven 6G systems, it is anticipated that two concepts will be important for shaping the future systems: AI for 6G System and 6G System for AI. 
AI for 6G System refers to the use of AI capabilities to support the network and devices in providing 3GPP services. 
6G System for AI focuses on how the system supports and enables AI applications by leveraging 6G system functionalities to provide different services.
[bookmark: _Toc239784278]3.6	Integrated Sensing and Communication
Integrated Sensing and Communication (ISAC) facilitates new applications and services that require sensing capabilities. The service includes offering wide area multi-dimensional sensing that provides spatial information about unconnected objects as well as connected devices and their movements and surroundings.
[bookmark: _Toc239784279]3.7	Ubiquitous Connectivity
Connectivity is foundational for providing access and delivering services. Development of ubiquitous connectivity would provide digital inclusion for all by meaningfully connecting the rural and remote communities, extending into sparsely populated areas, and maintaining the consistency of user experience between different locations including deep indoor coverage. Furthermore, ubiquitous positioning is a key capability to enhance the resilience, accuracy and availability of positioning-enabled services.
[bookmark: _Toc239784280]3.8	Immersive Communication
Immersive Communication extends the enhanced Mobile Broadband (eMBB) of IMT-2020 and covers use cases which provide a rich and interactive video (immersive) experience to users, including the interactions with machine interfaces.
[bookmark: _Toc239784281]3.9	Massive Communication
Massive Communication extends massive Machine Type Communication (mMTC) of IMT-2020 and involves connection of massive number of devices or sensors for a wide range of use cases and applications.
[bookmark: _Toc239784282]Case studies in APT countries on R&D experiences, trial plans and regulatory aspects
[bookmark: _Toc239784283]4.1	Republic of Korea
The Ministry of Science and ICT (“MSIT”) of the Republic of Korea has established a comprehensive 6G R&D implementation plan in 2021. This initiative is a proactive measure to lead the upcoming 6G era and strengthen the Republic of Korea's competitiveness on the global stage. Given that a new generation of mobile communication emerges every ten years, the global community expects the roll-out of 6G to take place between 2028 and 2030. The government views this next-generation mobile communication technology as a key technology not only for the great digital transformation but also for the growth of future new industries, emphasizing that efforts to take the lead in advancing technology and global standards are essential to secure global leadership.
The "K-Network 2030 Strategy," announced in February 2023, also aims to secure the world's best 6G technology. Recognizing the need to make proactive investments in next-generation networks and to create an industry foundation through public-private cooperation, MSIT is actively carrying out policy tasks to achieve three goals: 1) securing the world's best 6G technology, 2) bringing innovation to software-based networks, and 3) strengthening network supply chains.
In this context, MSIT has launched a “Next Generation Network R&D” initiative starting in 2024, aimed at leading the development and standardization of 6G technologies[footnoteRef:12]. The strategy outlines technological development aligned around 5 major fields: [12:  MSIT Launches the K-Network 2030 Strategy, February 2023] 

· Wireless Communication: Development of "Extreme Massive Multiple-Input and Multiple-Output (E-MIMO) technologies" in the upper-mid frequency band (7~24GHz).
· Mobile Core Network: Development of "cloud-native and softwarized mobile core network technologies" and "AI-native mobile network technologies" for autonomous management.
· 6G Wired Network: Research on "high-speed and high-capacity optical transmission systems and component technologies" for the fronthaul, backhaul, and transport network.
· 6G Systems: Securing technologies for QoS assurance to realize seamless interoperation between segments and a system utilizing AI to efficiently distribute and interconnect communication resources.
· 6G Standardization: Supporting the development of core standard technologies and establishing a "dedicated assistant system for 6G standards research".
The research results from these initiatives will be systematically validated to ensure practical application at the time of 6G commercialization. In line with the national 6G roadmap, MSIT plans to hold the “Pre-6G Vision Fest” in 2026, pursue a 6G pilot service at the 2028 Los Angeles Olympic Games, and target full commercialization around 2030. In addition, by 2030, more than 500 AI-RAN nodes based on 6G technologies are planned to be deployed at major industrial and service hubs, supporting the early establishment of Edge AI infrastructure and strengthening the Republic of Korea’s preparedness for the future 6G ecosystem.
In this context, the Republic of Korea is also making proactive investments to secure a leading position in the AI-native network domain, a pivotal component of the 6G era. The AI-RAN Global Leadership Project, scheduled from 2026 to 2030, aims to establish a cutting-edge research platform and an integrated system for virtual network platform. Furthermore, the Network AI Foundation Model project, also from 2026 to 2030, will develop a communication foundation model and an NFM-based communication network. This includes leveraging AI agents for autonomous operation, optimization, and rapid response to outages, thereby enhancing network intelligence and efficiency. These initiatives are brought together in the Hyper AI Network Pilot Project, which demonstrates the practical application of these advanced technologies. This project will establish a hyper-intelligent network to support 5G SA and AI-RAN based AI workloads, while also identifying and demonstrating Physical AI-based vertical services. Building on these efforts, MSIT announced the “Hyper AI Network Strategy” in late 2025 as a comprehensive national network strategy for the AI era. The strategy supports the government’s national agenda of completing the “AI Highway” and advancing the Republic of Korea as a leading AI power, and presents two overarching policy goals.
· Full-scale construction of a world-class hyper-intelligent and hyper-performance network
· Positioning the Republic of Korea as a global leader in the 6G and AI network industry
Furthermore, in a proactive measure to lead the intelligent network market of the upcoming 6G era, MSIT will expand the demonstration project in 2025 to include promising future-oriented fields such as 5G private networks and AI-RAN. Emphasizing that AI-RAN is a key technology for the AI era, MSIT plans to proactively verify its effectiveness to facilitate its expansion across various public and private sectors and procure a competitive edge on the global stage. To achieve this objective, MSIT plans to enhance the intelligence and performance of the entire national network infrastructure by 2030, covering mobile networks, wired and optical networks, and international communication infrastructure including submarine cables and satellite networks. For mobile infrastructure, MSIT plans to transition from 5G Non-Standalone (NSA) to Full Standalone (SA) and expand Intelligent Base Stations (AI-RAN) nationwide by 2026. 
[bookmark: _Toc239784284]4.2	Japan
As described in Section 2, the emergence of new 6G use cases such as XR-based immersive communication and AI-native services is expected to accelerate mobile traffic growth and increase the need for both high-capacity transmission and wide-area coverage. Accordingly, assessing radio technologies and appropriate spectrum that can provide a practical balance between capacity and coverage is becoming increasingly important for future deployments.
In Japan, a mobile network operator reported an outdoor verification conducted in central Tokyo (Ginza) using the 7 GHz band with Massive MIMO[footnoteRef:13]. The trial, which has been underway since June 2025, involved deploying the experimental base stations and evaluating coverage continuity, communication quality, and propagation characteristics, including comparative assessment alongside commercial 5G base stations in the 3.9 GHz band. The results indicate that the 7 GHz band can help meet these requirements in dense urban environments by supporting both high-capacity transmission and wide-area coverage. [13:  SoftBank Corp. “Demonstrates Effectiveness of Centimeter-wave Spectrum in Urban Areas in Preparation for 6G” November 2025] 

In addition, HAPS is expected to be one of the solutions for achieving ubiquitous connectivity, which is one of the key usage scenarios for IMT-2030/6G, as described in Section 2.4.  Two companies developing HAPS systems plan to roll out commercial HAPS services in a phased manner from 2026 onward[footnoteRef:14], [footnoteRef:15].  [14:  The press release from SoftBank regarding the planned launch of commercial HAPS services, June 2025]  [15:  The press release from Space Compass regarding its commitment alongside partners, to support the industrial and commercial roadmap for HAPS, June 2024] 

From a regulatory perspective, Japan developed the domestic regulatory framework necessary for the introduction of HAPS, including technical conditions, licensing regimes, and sharing and coordination conditions, covering service links in the 2 GHz band and gateway/feeder links in the 38–39.5 GHz band based on the national technical studies.
[bookmark: _Toc239784285]4.3	China
Under the guidance of the Ministry of Industry and Information Technology (MIIT), China initiated 6G technology trials in 2022. This work revolves around the typical scenarios defined by the International Telecommunication Union (ITU), advancing prototype development, promoting the optimization of technical solutions, and supporting international standard-setting. The trials are progressing in three phases:
· The first phase (2022–2024) focused on key technology trials to identify the main technical directions for 6G.
· The second phase (2025–2026) involves technology scheme trials, which are oriented toward typical scenarios and performance metrics to develop 6G prototype equipment.
· The third phase (2027–2030) will carry out system and network trials, aiming to develop 6G pre-commercial equipment and conduct tests on key 6G products.
[image: ]
Currently, China has completed the first phase of 6G key technology trials, concentrating on verifying potential key technologies. In 2025, China entered the second phase of 6G development, the technical scheme trials, which aligns with the ITU’s typical scenarios and 3GPP’s standardization priorities, steadily advancing the verification of technical solutions. Furthermore, China is systematically promoting innovative research in 6G system design, network architecture, and key technologies, widely soliciting 6G technology proposals. This effort has resulted in a reserve of over 300 key 6G technologies.
China continues to strengthen research and development in 6G key technologies and integrated solutions, while coordinating efforts in R&D, standard formulation, trial verification, and application cultivation. This comprehensive approach lays a solid foundation for 6G standardization and industrialization.
In May 2026, to further advance China’s 6G technology R&D, standard formulation, and industrialization, the MIIT recently granted the IMT-2030 (6G) Promotion Group a license to use 6G trial frequencies in the 6GHz band. This supports the group in conducting 6G technology trials in certain regions, aligned with the 6G typical scenarios and key performance indicators (KPIs) defined by the ITU, to carry out technological R&D breakthroughs and testing verification. The approval of these 6G trial frequencies will strongly propel the high-quality development of China’s 6G.[footnoteRef:16] [16:  https://www.miit.gov.cn/jgsj/wgj/gzdt/art/2026/art_50bc07bf39324a8a8dfb4d0eb2ce2582.html] 

In June 2026, the MIIT issued a notice to organize and carry out a Ministry-Province Synergistic Pilot Program for 6G Innovation and Development. The initiative aims to further stimulate the innovation vitality of local governments and enterprises by 2029, forming a batch of self-innovated 6G technological solutions, cultivating a group of promising new business application scenarios, and bringing forth a variety of novel terminal products, thereby providing strong support for the commercial deployment of 6G.[footnoteRef:17] The notice outlines a series of measures focusing on enhancing synergy in technological R&D, industrial development, application cultivation, and project planning. These measures include strengthening the strategic layout of 6G frontier technologies; advancing research on integrated technology solutions and system architectures that combine communications with artificial intelligence (AI), satellite internet, and wireless sensing, to support 6G standard formulation and industrial R&D; accelerating the industrial R&D of communication equipment such as 6G base stations and core networks; and fostering 6G-related industries, including novel terminals, chips and components, operating systems, and commercial aerospace. [17:  https://www.gov.cn/lianbo/202606/content_7071057.htm] 

[bookmark: _Toc239784286]4.4	India
India is considering developing a suitable technology towards ubiquitous connectivity. Bharat 6G Alliance was launched in March 2023 for fostering the development of 6G technology in the country. B6GA is an industry-led body, facilitated by the government, that provides a collaborative platform to various technology stakeholders comprising public/private companies, academia, research institutions, and Standard Development organizations. Towards this, the different working groups of Bharat 6G Alliance have also developed reports[footnoteRef:18] outlining activities in Spectrum, Applications, Use-Cases.   [18:  https://bharat6galliance.com/bharat6G/Home/content/Working-Group-Report/Working-Group-Report] 


[bookmark: _Toc239784287]Summary
IMT-2030 is set to transform the digital landscape by offering enriched experiences, enhanced coverage, and new collaboration forms. It builds on IMT-2020, introducing new usage scenarios and capabilities. Based on global and regional harmonization this initiative aims to help achieve the United Nations Sustainable Development Goals by promoting inclusivity, connectivity, sustainability, innovation, security, and resilience. IMT-2030 systems ensure standardization, interoperability, and seamless interworking with existing networks. 
This document has examined IMT-2030 potential use cases and applications. 
Section 2 described use cases organized around the six IMT-2030 usage scenarios — Immersive Communication, Hyper Reliable and Low Latency Communication, Massive Communication, Ubiquitous Connectivity, AI and Communication, and Integrated Sensing and Communication — highlighting applications such as holographic telepresence, digital twin services, connected robotics, smart cities, global internet access, AI-enhanced senses, and spatial data services. 
Section 3 provided the corresponding 3GPP standardization perspective, addressing system and operational requirements, security, resilience, sustainability, and technical service requirements for each scenario. 
Section 4 presented case studies from APT member countries, illustrating how regional R&D initiatives and government strategies are advancing 6G development in practice. 
Taken together, the use cases and regional activities described in this document demonstrate that IMT-2030 is expected to play a critical role in enabling inclusive, intelligent, and sustainable connectivity for all communities across the Asia-Pacific region and beyond, contributing to the achievement of the United Nations Sustainable Development Goals.
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