
j u n e  2 O O 5

FINDING MIMO-
THE WIRELESS
WAY

ol lowrng the adopt ion of  3G serv ices,

where v ideo,  audio and data can be

tnansmit ted and neceived,  te lecomms

"vice pnovider s have been looking for .  ways

delrven mone content  to phones to

tnease thern nevenue stneams.
- "e  

d i l emma i s  t o  i ncnease  Lhe  ava i l ab l e

.rectrum, which comes at  a cost ,  on to use

e avar lable bandwidth mone ef fecl rvely,  to

am mone data,  aL faster  data ra les oven
'  e same spectrum. WrLhout that .  the Lnip le

:  ay senvices of  audio,  v ideo and data wi l l  not

: re adopted by consumens. Fon Ken Hansen,

l r recton of  technology,  Fneescale i t  would be

:  backwand step and he posed the quest ion

Who would go back to d iafup modems af ten

faving bnoadband intennet? '  Instead,  the

spectrum ef f ic iency has to be maintarned to

stneam thnee on four t imes the pr .esent  data
rates to enable these serv ices.

Mult imedia push
At the Ena of  Convengence summit

t l, Dr- Gr-eg
Raleigh, President and CEO, Airgo Networks

t l ,  pr edicred Lhar
rn '1O yeans every manket wi l l  use MIMO

technology in netwonks,  whether.  PAN

[pensonal  area netwonks]  or  MAN

[metnopol iLan anea networks).  He belreves

that  MIMO wi l l  push mul t imedia senvices v ia

wi- f i  in to home. He also belreves thar only

MIMO has the abi l i ty  to st feam mult imedia

and the l /O channels that  th is wi l l  r -equire.

MIMO is an antenna-based technology that
incneases speed, r 'ange and speech

eff ic iency.  By pushing mone than one data

stneam of  the same fnequency,  no mone

bandwidth is  requined.  The s imul taneous

tnansmission and neceiv ing of  mone than one

s igna l  i n  t he  same  channe l ,  goes  aga ins t  a l l

r ad i o  sense ,  bu t  Fa le i gh  exp la i ns  M IMO as

akin Lo bLtndlrng wires,  sendrng mone oaLa

without  increasing the spectrum r-equir .ed,

and over longen distances.  MIMO is

compat ib le wi th wi- f i  as i t  only uses one

channel .  As an extension of  the 802.11

s tandand ,  t h i s  802 .11n  s tandand  i s  due  t o

be nat i f ied in the middle of  next  yean Can th is

mul t i -path s ignal  impnove nadio tnansmission

and bning about home networking,

stneaming HDTV [h igh def in i t ion TV] qual i ty

vrdeo whi le inter ' -openat ing wi th othen wi- f  i
pnoducts?

Mult ip l icat ion
MIMO is uncompnessed s ignals,  t r .ansmit ted

and  nece i ved  i n  a  s i ng le  r ad io  channe l  us i ng
mult ip le antennae on both s ides of  the

continues on page 43 iC
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ilifeless link. The antennae are 'smant' in
:hat they use digital processing techniques
:o send and receive wireless signals, using
.aultiole tnansmitters and / or receivers.

Mult iple antennae with signal processing

at both ends and algorithms at both ends of
the link use the wireless signal reflections to
stfengthen the signals, instead of degnading
:hem, which can be the case with othen
.aoro syslems.

Some examples of data compnession do
not significantly increase the data rate in
real-world networking. With MIMO, the multi-
path system with simultaneous transmission
of multiple data streams through a single
nadio channel incneases tnanslation soeeds
up to 'lOBMbit/sec, with simultaneous
standand operation in a single 20MHz
channel, without data compression.

This overcomes the problem caused by
other techniques whene fnequency channels

Wireless will be pervasive, rather than

I

ubiquitous in the futLrre, is the differentiation
made by Abramowitz

are combined fon betten throughput but at
the cost of less available, non-overlapping
channels for othen netwonks.

Key elements
MIMO OFDM [orthogonal frequency division
multiplexJ has been described as the key
ingredient in eveny 8O2l1n proposal. Aingo
claims to be the finst company to deliver a
MIMO/OFDM chipset solution that can
enable products to achieve up to five times
the nange of exist ing 80211 a, b and g
modes. lt has branded its MIMO pnoducts
TnueMlMO and these ane compatible and
interopenable wilh 8O2 11 a/ b/g standards.
The company's patented multi-antenna
technology is claimed to provide up to 1O
times the data rates of othen WLAN
pnoducts. lts AGNlOO chipset, a
AGNllOOBB baseband/MAC lC and
AGNlOORF dual-band transceiven supports
AO211b/ a/ g standands.

Airgo's MIMO technology provides speeds
up to lO8Mbit/sec in a single 2OMHz
channel and suooorts wi-f i  mult imedia
enhancements [WMEJ and wi-fi scheduled
mult imedia [WSM]. The company claims that
the chipset sets the standard for the WLAN
industny to deliver increased data.

Wi-fi alternatives
Not everyone.agrees. Jeff Abnamowitz,
directon WLAN, Broadcom does not believe
that wi-fi is capable of handling the capacity
at the speeds nequined. Instead, he bel ieves

that embedded devices and softwane
solutions will deliver the content swiftly.

He warned that the softwane has to be
seamless, especial ly from the end usen's
perspective with lP flnternet ProtocolJ used
as the intennal layer for connectivity. He
advocates lP as the common language for
these systems and he insists that it is
critical that there is a common standard.

Wireless will be pervasive, rather than

Jeff Abramowitz believes that embedded
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to see which emerges triumphant. Maybe
so, but even without standards, there is a
choice of diffenent technologies available to
meet the triple play, bandwidth intense
services. He pointed out that 3G was
adopted because the multimedia senvices it
can provide made it an attnactive option.

Similanly with wi-fi, the US-centric adoption
of home theatne, created its market identity
and accelenated its take-up. Dr Chris Dick,
managen Signal Processing Group, Xi l inx,
sounds a note of caution, pointing out that
the physical layen pnocessing of technologies
like MIMO needs new computing technology
with which to build services. The oroblem he
envisages is that the volume of instructions
will not be fetched at the hardware level
making that layer unable to del iven the
services. Naturally, he believes that FPGAs
will be used to build the futune computing
powen in a different way, to deliven the
services at the night speeds.

Hanmony
Thene is a school of thought that with the
base of installed 802.11 products, ultna
wideband is poised to be adapted and

adopted. He believes that WLAN [wireless
local anea networksl will suppont the data
nates and he foresees MIMO becoming the
means for enhanced wi-f i  acnoss the home.
Hansen agrees, citing that while ultra
wideband has lower powen consumption, it
has a l imited range of around 1Om. Howeven
as the technology can consume 50 to 1OO
times less poweq nodes can be added to
extend the network, making MIMO and ultna
wideband combinations a workable
partnership.

devices and saftware solutions will deliver the
content swiftly

ubiquitous in the future, is the diffenentiation
made by Abramowitz. Howeven he does not
see a single, hetenogeneous pipe wil l  del iven
diffenent types of data at different rates. To
stay connected, the platforms must be
impnoved, which is whene software plays a
part, for example, to set up the home
network. This connectivity must be seamless,
pervasive and simple to use for the end userl
Abramowitz said,

Standards or not?
Hansen is not a fan of standards, believing
they will slow the market take-off. As
standards are establ ished, too many could
confound consumens who will out off
investing in technology choices while waiting

The panel did agree, howevel that wireless
is the way fonwand and one suggestion was
to follow the model established by
basestations, which use configurable logic to
upgrade and ref ine capabil i t ies.

With all the optrons for wireless, Baleigh
put forward the idea that ASICS will be the
means to achieve the exoected roll-out of
products to enable these services. So the
ASIC is not dead? Ahh, now that is anothen
debate altogethen......... ffil
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