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• FuTURE – Future Technologies for Universal Radio Environment

• The FuTURE was launched as part of China’s 863 high-tech Program in wireless

communications area for the 10th five-years plan (2001-2005)

• The Mission of the FuTURE is to establish a universal radio experiment

environment that can meet the application demands and technique trends headed

for the years around 2010.

• Nearly 20 domestic universities, research institutes, manufacturers and

multinational companies have been involved as partners.

• The FuTURE integrate layered wireless communications systems via IPv6 core

networks:

• Broadcast layer: HAPS – High Attitude (10-30km) Space Communications

• Cellular Layer: Beyond 3G/4G mobile

• Areas Layer: WxAN（including WLAN/WPAN/WHAN … )

I. Background of FuTURE
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Illustration of the FuTURE Concept
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Roadmap of FuTURE
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Phase 1: Six universities cooperating with six companies developed six 

transmission schemes for AMCS (4G) mobile.

Phase 2: Jointly develop AMCS(4G) experimental systems and networks 

supporting both FDD and TDD.

Phase 3: Trial & Pre-commercial System will be developed.

2010

FuTURE

FuTURE+

FuTURE II
2001 2003 2005

Key Tech

Demo Sys & Appl

Trial & Pre-commercial System 

Vision, Spectrum, Tech Trends

Candidate Proposals

Standardization

ITU’s Activities 
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International Collaboration

6



7/22

http://uc4g.eps.hw.ac.uk

II. FuTURE FDD Demonstrator at SEU

Suburban

Urban



8/22

http://uc4g.eps.hw.ac.uk

Photos of the Demonstrator
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FuTURE Outfield Trial System (Shanghai)
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Key Tech. 1: Coopeative Distributed MIMO

Distributed wireless mobile communication system
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Key Tech. 2: Interleave-division Multiple Access (IDMA)
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Key Tech. 3: GMC/OFDM Transmissions

GMC: Generalized multicarrier -- X.Q. Gao & X.H. You et al, IEEE JSAC, vol.24, No.6, 2006
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Key Tech. 4: Unifying MIMO Transmission

X.Q. Gao et al, IEEE Trans. on IT
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Key Tech. 5: Dual-Turbo Receiver

B. Jiang & X.Q. Gao et al., ICC’09 & IEEE Trans. on Wcom
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Towards 4G (IMT-Advanced)
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The Gbps transmission demo system at SEU
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III. FuTURE TDD Demonstrator at BUPT
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B3G TDD System Demonstrator—Key features

Baseband Parameter Values

Duplex Mode TDD

Carrier Frequency (Fc) 3.45 GHz

System Bandwidth (B) 20 MHz

Number of Sub-carrier 1024

Number of Effective Sub-carrier 884

Effective Bandwidth 17.2656 MHz

Sub-carrier Space (ΔF) 19.5 KHz

Cyclic Prefix (CP) 216（10.8 us）

Symbol Duration (Ts) 51.2+10.8=62.0 us

Modulation Scheme 16QAM

Turbo Code Rate (R) 0.5

MIMO Architecture 8（BS）×4（MT）
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Indoor Demonstrator
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Outdoor Demonstrator
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Outdoor Demonstrator (cont.)
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Key Concepts and Technologies
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Towards 4G (IMT-Advanced)
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Gbps transmission demo system at BUPT
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IV. Summary
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• FuTURE is the leading national programme in China in the area of

B3G/4G R&D.

• Indoor and outdoor, TDD and FDD testbeds have been built to test

and demonstrate the performance of various key B3G/4G

technologies.

• SEU and BUPT are the two leading universities in the FuTURE

project.

• SEU an BUPT have both moved on to focus on 4G/B4G

technologies and have both built Gbps transmission demonstration

systems.


