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* We focus on the following design issues towards 5G wireless networks:
v’ Physical Layer (PHY) /MAC Layer Design
v' RF Electronics and Antenna Design

v Network Layer Design

* In this presentation, we focus on spectral and energy-efficient PHY solutions towards 5G wireless networks.



Index Modulation Techniques for 5G Wireless Networks

The wireless community is still working day and night to come up with new and more effective PHY solutions
towards 5G networks.

There has been a growing interest on index modulation (IM) technigues over the past few years.

Spatial modulation (SM) and orthogonal frequency division multiplexing with IM (OFDM-IM) schemes
appear as two interesting as well as promising applications of the IM concept.

SM techniques have attracted significant attention over the past few years with numerous published papers.

Although having strong and well-established competitors such as V-BLAST and STC systems, SM schemes
have been regarded as possible candidates for spectral and energy-efficient next generation MIMO system:s.

It has been shown that the OFDM-IM scheme can provide attractive advantages over classical OFDM, which
is an integral part of many current wireless standards.
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Spatial Modulation for 5G
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There are two information carrying units in SM:

1) indices of transmit antennas
2) M-ary constellation symbols.
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Massive MU-MIMO systems with SM

(a) An uplink transmission scenario where User k has
n¥ transmit antennas available for SM and the BS
has np~10 — 100 receive antennas

(b) A downlink transmission scenario where User k

has n¥ receive antennas and the BS has ny~10 —

100 transmit antennas available for SM.
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OFDM with Index Modulation for 5G
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© Index Selection Examples

In the OFDM-IM scheme, the incoming bit
stream is split into index selection and M-ary
constellation bits.

According to the index selection bits, only a
subset of available subcarriers are selected as
active, while the remaining inactive subcarriers
are not used and set to zero.

On the other hand, the active subcarriers are
modulated according to the M-ary
constellation bits.
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