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Dependable Air: Joint Terrestrial & Satellite Communication 
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Dependable Air: Network/Chip
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(3) Hybrid Single/Multi
Carrier Modulation

+ Optimum modulation
for distance, S/N, BER

+ Improving connectivity

(2) Hetero-Network 
Roaming

+ High mobility
+ Optimum channel selection

All Si CMOS

(1) Wireless Dependability 
Measurement Using 
Frequency Domain Channel 
Estimation Method

+ Measuring multi channel functions 
simultaneously: distance, S/N, BER

+ Selection of optimum channels
after channel compensation

High-speed Digital Equalizer
DAC/ADC Synthesizer

Analog/RFAntenna

Wireless Dependability 
Measurement
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Dependability of Wireless Network

Dependability Index:
(1) Reliable connection
(2) Optimum throughput and # of channel
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Cellular to Wireless LAN: Issue of offload

• Traffic jam on 2.4GHz WLAN band
– Small # of channel: 4 channels in Japan
– Chaotic establishment of WLAN access points
– Spread delay of 5GHz-band WLAN
■ (Answer) Dependable Air:

Hetero-Net technology with 5GHz- and 60GHz-bands
• Action of automatic switching

– Switching to WLAN AP with unstable S/N signal power
Connection disable (switching failure)

■ (Answer) Dependable Air:
Channel measurement and estimation
Optimum channel selection

■ Ref: Nikkei Communication, April 2012

・ Instability connection:
Connection disable (switching failure)

・ Degradation of throughput after switching

Cause
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Dependable Air: Reliable Hetero-Network Roaming

Estimation of signal power

Estimation and allocation of channel

Estimation of terminal position

Estimation of terminal state
Moving speed, battery, Application

Judgment of roaming

Using signals of GPS and/or cellular
Acknowledgment of neighborhood WLAN AP

Estimation of hetero-network condition

Received signal power from neighborhood
Judgment of roaming

Traffic information from AP
Estimation of throughput

Channel estimation using frequency domain measurement
Allocation of optimum channel

Yes
No

find AP
No

No

No Good throughput

switching?

switching?

switching

Disanse on network
step 1: neighborhood

step 2: wide area
Yes
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Multi-Mode Scalable FDE
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Optimum channel selection

Channel A:
MBWA

Channel B:
WLAN

Optimum channel selection method of dependable air
+ Generating MBWA and WLAN signal (via different fading channel)
+ Optimum channel selection using frequency domain measurement

receiver

FDE: frequency domain equalization

Process: TSMC 180nm CMOS
4.7mm

Channel estimation
FFT/IFFT （64point x 4）

Compensation
FFT/IFFT（64point x 4）

Weight Calc.
+ etc

RAM（Data）

RAM（Pilot）


