
Discussion on own Works

Name: S. M. Riazul Islam

School: Graduate School of IT and Telecommunications

Academic Advisor: Prof. Kyung-Sup Kwak

Major: Information and Communication Engineering

Date: 2011 Year, 07 Month, 20 Day

Inha University, Telecommunications Engineering LabDiscussion on own Works

1인하 대학교, 정보 통신 대학원

Channel Estimation of  MB-OFDM UWB Systems in 

Interfering Environments

인하 대학교
INHA UNIVERSITY| TEL

LAB



Contents

• MB-OFDM PHY in ECMA-368

• Channel estimation in MAI and NBI environments

• Channel estimation with unknown NBI

• Iterative interpolation & weighted channel estimation

2Channel Estimation of UWB Wireless Systems in Interfering Environments

Inha University, Telecommunications Engineering LabDiscussion on own Works

Islam, and Kwak



Realization of RF Tx Signal using 3 Bands
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MB-OFDM Approch; 14 Sub-Bands; 528 MHz BW; TFC; ZPS



PLCP Packet Data Unit (PPDU)
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PLCP= Packet Layer Convergence Protocol

PSDU= PLCP Service Data Unit



SISO Architecture
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DFT Properties

• Principle: Subcarrier/Sample Nulling provides TR/FR property
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MAI Rejection
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Multiple Access Interference

Adaptive Select and Replace (ASR) Scheme



NBI Position
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NBI Rejection
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Narrowband Interference Adaptive Band Select and Replace (ABSR) Scheme



Channel Filtering and Windowing
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Power Delay profile

Profile Vector

Filtered

M-point IDFT

Blackman Windowing



Refined Channel and Blackman Windowing
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System and Signal Model

• Principle: the interference power on each subcarrier is treated as a
nuisance parameter which is averaged out from the corresponding
likelihood function
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Impacts of NBI on Channel Estimation
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Impacts of NBI on Channel Estimation

• it is evident that as the NBI power increases, the variance of the estimator 
increases and thus the estimator performance gets worse
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ML Channel Estimation
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ML Channel Estimation
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ML Channel Estimation

• As indicated by (26), the channel estimation problem becomes a
minimization problem. However, it requires a complete search over the
multidimensional domain spanned by . Accordingly, optimization
algorithm should be simple enough to produce fast convergence with low
computational complexity. Quasi-Newton methods, like steepest descent,
require only the gradient of objective function to be supplied at each
iterate
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ML Channel Estimation

18Channel Estimation of UWB Wireless Systems in Interfering Environments

Inha University, Telecommunications Engineering LabUnknown NBI Rejection and Channel Estimation

Islam, and Kwak



Channel Model
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Iterative Interpolation & Weighted Channel

• One possible solution consists of shifting the positions of pilot subcarriers
in PSDU and estimating the channels at pilot subcarriers using (33) or
other proven algorithm.

• However, positions of pilot subcarriers are fixed in each OFDM symbol,
according to ECMA-368 standard. This leads us to propose an alternate
solution, where channels at pilot subcarriers are calculated by above Eq
and channels at data subcarriers are estimated through iterative
interpolation.
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Iterative Interpolation & Weighted Channel
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We Find

• Improved channel estimation with Time-domain redundancy and
frequency-domain redundancy based multi-access and narrowband
interference rejection.

• Further improvement using PDP-based channel filtering and
Blackman windowing

• ML channel estimation with unknown NBI environment optimizing
the likelihood function in iterative fashion using quasi-Newton
algorithm.

• Iterative interpolation and weighted channel estimation approach
for time-varying channel capturing occasional sudden channel
change.
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Thank you for your suggestions!


