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System Design for Multiple-Antenna Wireless Networks with Limited Channel
State Information (Conducted in English)

Abstract
One common trend of the current wireless communication systems is that they are becoming
denser by deploying more wireless nodes into a network. This brings a new feature in a system
design perspective: As a network is dense, the amount of the mutual interference coming from
othernodes becomes stronger,making the communication systemsinterference-limited.Insuch
environment, managing the interference is a key to improve the performance. To manage the
interference, information about the channel state is necessary, yet obtaining perfect and global
channel state information at transmitters (CSIT) is infeasible due to associated overheads. For
this reason, investigating the wireless communication systems under limited CSIT is important
to understand the performance achievable in practice. The most prior work that studied this
topic, however, is limited to the link-level perspective where it focuses on a small set of links
between a few transmitters and a few receivers. This approach is not enough to understand
the network-wise performance by properly incorporating the network densification effect
into the spectral efficiency performance. To get holistic insights regarding the performance
Prof. Jeonghun Park | of the current wireless communication systems, performance analysis from the network-level
(KyungpookNational Univ) | serspective is required. Motivated by this, in this talk, | look the wireless systems from the
network-level perspective and analyze the spectral efficiency with various scenarios of limited
CSIT. Leveraging the analytical results, | propose a set of strategies to obtain spectral efficiency
gains under limited CSIT.
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Multi-Armed Bandits and Applications in Networking (Conducted in English)

Abstract

In this talk, | will introduce the multi-armed bandit (MAB) framework, which is an important and
popular problem in Reinforcement Learning (RL). This problem captures the trade-off between
exploration and exploitation in making decisions in the face of uncertainty. The examples of
related questions are: Which drugs should be given to a patient? Which version of a website or
an ad will return the most revenue? The MAB framework has recently received a lot of attention
and used in practice by global IT companies, and it is growing fast. A learning agent sequentially
takes actions, observes rewards and aims to maximize the total reward over a period of time.
This talk will cover a famous order-optimal algorithm, Upper Confidence Bound (UCB), that
obtains the lower bound of the regret under the stationary assumption. Then, | will introduce
the CUSUM (CUmulative SUM)-UCB algorithm, that obtains the best-known regret bound
under the non-stationary environment. Lastly, | will discuss several extensions and applications

Prof. Joohyun Lee of the MAB framework.
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