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he ever growing demand for mobile broadband Inter-
net services, and recent advancements in design of

new mobile Internet devices and applications have created
new challenges and opportunities for innovations in the
design of wireless access networks. The expedited increase
in data traffic and higher expectations for the broadband
experience are pushing operators to upgrade and evolve
their networks to next-generation systems on historically
shorter timescales. The six articles included in this issue
have been selected to provide readers with different per-
spectives on this evolution.

The first four articles provide introductions to some
important features of next-generation broadband wireless
systems, with a focus on IEEE 802.16e/m and Third Gen-
eration Partnership Project (3GPP) Long Term Evolution
(LTE): enhanced multiple-input multiple-output (MIMO),
power saving, and quality of service (QoS) support.

The first article presents advancements in MIMO tech-
nologies in IEEE 802.16m and LTE-Advanced that play an
essential role in meeting the IMT-Advanced requirements.
These enhancements not only improve the conventional
point-to-point link performance, but also enable new types
of links such as downlink multi-user MIMO. A large family
of MIMO techniques has been developed for various links
and with various amounts of available channel state infor-
mation in both IEEE 802.16e/m and 3GPP LTE/LTE-
Advanced. This article provides a survey of the
improvements in MIMO techniques in the two standards,
and highlights the comparison and the engineering consid-
erations in their design.

One of the key challenges in designing mobile broad-
band networks with “always on” connectivity is efficient
power management to maximize the battery lifetime of
user devices. The second article presents the state-of-the-
art power management methods in next-generation wire-
less networks with a focus on solutions developed for the
next generation of WiMAX systems based on IEEE
802.16m and also those used in 3GPP LTE. While 802.16m
defines two power saving modes, sleep and idle modes,
3GPP LTE adopts a discontinuous reception (DRX)
mechanism for power conservation in connected and idle
states. These power management techniques provide less

control signaling and operational overhead while providing
more efficient power saving, and use simpler operation
procedures than the existing power management tech-
niques.

Another important aspect of any 4G broadband radio
access technology is how to address the QoS needs for sat-
isfactory service delivery of the evolving Internet applica-
tions to end users, and managing the network resources.
The third article presents the highlights of QoS frame-
works in IEEE802.16e, IEEE802.16m, and LTE to support
various QoS requirements. The article highlights a few
advanced QoS related features such as new scheduling ser-
vices, quick access, delayed bandwidth request, and priority
controlled access, and it also provides some comparisons
between the aforementioned access technologies.

The fourth article is also a survey of adaptive MIMO
transmission techniques. With the use of MIMO, better
system capacity performance and user experience are
expected. But the complexity of adapting to different chan-
nel conditions can be prohibitive. A practical way to deal
with this problem is “system reduction,” meaning reducing
the transmit modes to a small subset by aggregation. A
framework is proposed for how this can be done, and an
example based on IEEE 802.16e is provided.

The fifth article introduces the technology and stan-
dards of digital television terrestrial multimedia broadcast-
ing (DTMB). DTMB is the digital TV standard of China
for both fixed and mobile terminals. The first DTMB
broadcast was on 31 December, 2007 in Hong Kong. Sub-
sequently, it was used to broadcast the 2008 Beijing
Olympics. Of particular interest are the joint R&D effort
of the Hong Kong Applied Science and Technology
Research Institute (ASTRI) and Tsinghua University, and
the comparison of DTMB with the other three standards.
As the latest standard, many advanced features can be
incorporated.

The last article in this issue is an in-depth case study of
broadband Internet service in the rural areas of Montana,
United States. It shows that nationwide and statewide
statistics of service coverage are often misleading. In rural
areas where e-government service is needed most, Internet
service is often least available. This is a common problem
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in big countries like Russia, India, China, and Indonesia.
There are success stories of a national effort to cover the
most remote villages from Japan and Sweden from which
we can learn.
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