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On September 24, 2024, Beijing University of Posts and

Telecommunications and China Mobile Communications

Corporation jointly released the BUPTCMCC-6G-DataAI+

dataset, which is the first proposed generative channel

dataset for 6G artificial intelligence (AI) air-interface re-

search. It is the upgraded version of BUPTCMCC-6G-

DataAI, which was already published in June 2023, aiming

at extending 6G new features and scenarios. BUPTCMCC-

6G-DataAI+ is constructed with the basic channel and cor-

responding propagation environment dataset and a genera-

tive post-processing module to supply sufficient channel data

for diverse scenarios. The accurate ray-tracing data function

as the basic channel covering the spectrum from sub-6 GHz

and new mid-bands to THz and supporting the potential

6G features, such as near-field effects, environment sensing,

reconfigurable intelligent surfaces (RIS), and industrial in-

ternet of things (IIoT). Then, the generative post-processing

module is designed to tailor the ray-tracing channel data to

satisfy the requirements of user tasks. Configured with cus-

tomized parameters, BUPTCMCC-6G-DataAI+ can adap-

tively generate scalable large-scale and small-scale channel

parameters to train and test developed AI models, set bench-

marks, and evaluate the algorithm performance.

6G is envisaged to supply various services as the next-

generation communication infrastructure around 2030 [1].

Integrated AI and communication is defined by the Interna-

tional Telecommunication Union (ITU) as a typical new us-

age scenario for 6G [2]. Empowered by AI technologies, the

AI radio access network (AI-RAN) is anticipated to effec-

tively help reduce costs and enable smarter decision-making

for network automation, such as in channel estimation, sig-

nal detection, channel state information (CSI) prediction

and feedback, beam management, resource allocation, and

network optimization [3]. To train and evaluate the AI algo-

rithms for diverse RAN technologies, it is essential to have

a sufficiently large dataset for researchers with the following

key features.

• Support 6G new features. With the global develop-

ment of 6G research, new technologies and features, higher

frequency, and diverse scenarios have been proposed, such

as integrated sensing and communication (ISAC), extremely

large-scale multiple-input and multiple-output (XL-MIMO),

near-field effects, RIS, and space-air-ground integrated net-

work (SAGIN).

• Support specific environment. Most AI-RAN algo-

rithms, such as beam and blockage prediction, rely on the

channel characteristics of spatial consistency and time coher-

ence, which can be derived from the environment features

like scattering geometry or distribution of a specific environ-

ment setup. Some AI models directly take the environment

features as essential training input; therefore, both the chan-

nel data and environment information are indispensable.

• Generative and configurable by user. Training AI mod-

els for different communication tasks requires diverse dataset

configurations, including scenario type, antenna number and

pattern, frequency, bandwidth, special features with RIS or

ISAC, scatterer mobility, and receiver speed. Thus, there is

an urgent need for a generative dataset that can be config-

ured and adjusted by users to generate channel data accord-

ing to the customized requirements of task-oriented AI.

Several datasets have recently been constructed for open

access. The wireless-intelligence is a measurement-based

channel dataset for AI tasks obtained from outdoor practi-

cal 5G networks1). DeepMIMO is a ray-tracing based chan-

nel dataset, considering some indoor and outdoor scenarios,

which is mainly targeted for MIMO research [4]. The wire-

less AI research dataset is also based on ray-tracing data for

a large number of AI-generated environments [5]. However,

some essential propagation mechanisms, e.g., diffraction, are

not included in some of the existing datasets, whose features

are vital for algorithm design, such as long-range blockage

prediction [6]. In addition, 6G new features, such as the

near-field spherical wave feature of XL-MIMO, RIS, and

high-mobility scenarios, are not considered in the existing

datasets. On June 4, 2023, BUPTCMCC-6G-DataAI was

released to support the constantly evolving 6G features and
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Figure 1 (Color online) Architecture of BUPTCMCC-6G-DataAI+.

scenarios and the new requirements brought by the users [7].

Since its release, BUPTCMCC-6G-DataAI has been down-

loaded over 1700 times by more than 90 domestic and in-

ternational enterprises and universities, which shows urgent

demand for the channel dataset.

BUPTCMCC-6G-DataAI+ is the upgraded version,

which incorporates a generative module to transfer the re-

quirements of user tasks into specific dataset configurations

and further extends 6G new features by adding the scenarios

and features of dynamic environment sensing, XL-MIMO,

RIS, IIoT and new mid-bands. Specifically, BUPTCMCC-

6G-DataAI+ has the following new features.

• Functions. As illustrated in Figure 1, BUPTCMCC-

6G-DataAI+ is designed with a generative module to post-

process and tailor the channel data according to the param-

eterized system/channel configurations set by the users. For

example, a dataset user is considering designing a beam and

blockage prediction algorithm. The demands for this task

are as follows: the scenario should consist of a line of sight

(LoS) and non-LoS (NLoS) transition section; MIMO anten-

nas are needed to switch beams; the receiver (Rx) should be

moving across the LoS/NLoS section with a certain speed,

and the total samples should be large enough for the AI

model training. Then, the aforementioned requirements are

translated into specific configurations. As the user dash-

board demonstrates, BUPTCMCC-6G-DataAI+ can pro-

vide a variety of configuration options, including scenarios,

base stations, Rx section and trajectory, frequencies, mo-

bile interpolation, velocity, and other possible features of

RIS and dynamic scatterer settings. With the customized

configurations, BUPTCMCC-6G-DataAI+ can post-process

the basic channel data of ray-tracing multipath, to calculate

and generate the required large-scale and small-scale chan-

nel parameters with specific features and volume.

• Scenarios. BUPTCMCC-6G-DataAI+ can provide

multiple scenarios, including outdoor street and indoor of-

fice, and particularly extends 6G scenarios, such as outdoor

sensing, indoor RIS, and IIoT. As a 6G new scenario, an out-

door street scenario is built for ISAC to obtain co-existing

panoramic environment and channel data. An indoor RIS

scenario consists of corridor corners and compartments with

the walls between the Tx and Rx, and the RIS is set at

the connection section to provide Tx-RIS-Rx cascade chan-

nels. Moreover, the beam alignment scheme can also be cus-

tomized, which allows users to set the reflection beam direc-

tion of RIS as a specific coordinate or a moving trajectory.

The IIoT scenario includes a large number of metal scat-

terers with various sizes representing the metallic machines,

as well as two moving automated guided vehicles (AGVs),

whose mobility can also be configured by the users.

• Applications. As a generative dataset for task-oriented

AI, BUPTCMCC-6G-DataAI+ supports flexible section se-

lection of the scenario layout and sets customized configu-

rations for system, feature, and channel levels, according to

the task requirements, including beam management in the

physical layer, power allocation in the resource layer, and

network planning and optimization in the network function

layer. The accuracy of the generated channel data is vali-

dated through some AI task applications, such as CSI pre-

diction [3] and beam prediction [7].

Conclusion. This study has presented the generative

channel dataset BUPTCMCC-6G-DataAI+, which provides

diversified channel data supporting the design, optimization,

benchmark setting, and evaluation of 6G AI air-interface al-

gorithms. The generative framework, new features, and sce-

narios of the dataset have been discussed. With the develop-

ment of 6G, BUPTCMCC-6G-DataAI+ will be constantly

optimized by adding more scenarios, features, and applica-

tions to support the ubiquitous AI for 6G. The dataset is

available on the high-performance computing platform of

Beijing University of Posts and Telecommunications2) .
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