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• Signals Research Group, LLC offers thought-leading field research and proprietary 
consulting services on the wireless telecommunications industry.

• Our flagship research product, a bi-weekly newsletter entitled “Signals Ahead,” 
includes more than 70 corporate subscribers on five continents across the entire 
wireless ecosystem, as well as trade organizations, government regulatory bodies, 
and organizations within the financial community.

A quick introduction to Signals Research Group, LLC.

http://www.ericsson.com/
http://www.cdmatech.com/
http://www.rfmd.com/index.asp
http://www.silabs.com/tgwWebApp/public/index.htm
http://www.intel.com/index.htm?iid=HPAGE+header_intellogo&
http://www.uscc.com/uscellular/SilverStream/Pages/uscellular.html
http://www.nortel.com/
http://www.sierrawireless.com/index.asp
http://www.motorola.com/seamless_mobility
http://www.andrew.com/default.aspx
http://www.interdigital.com/index.jsp
http://www.nokiausa.com/index
http://www.tataindicom.com/index.asp
http://www.telecom.co.nz/home/0,8746,200478-1000,00.html
http://www.marvell.com/index.jsp
http://www.reliancecommunications.co.in/Communications/Rm/rm_homepage.html
http://www.option.com/
http://renesas.com/
http://www.icerasemi.com/
http://www.starentnetworks.com/index.php?PHPSESSID=44ac8114a4f3aeb94bf2140ccd88addc
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Technology fragmentation and operator strategies are becoming more 
pronounced on a regional basis.

• Most of the developed markets have moved to various flavors of 3G with 3G 
enhancements (Release 5, Rev A) already being implemented.

– 2G spending and commitment are less noticeable

– Some indications that the industry is less focused on 2G in favor of next- 
generation technologies

• In other markets like India, China, Latin America and Africa the economics 
of low-cost 2G solutions make it difficult to justify 3G.

– 1X and GSM handsets exist below $30

– Voice capacity rivals 3G thanks to new codecs and aggressive freq reuse schemes

– Popular mobile data services are already being delivered on 2G

• Developing [and developed] markets are giving serious considering jumping 
directly to OFDMA.

– Opportunities to provide fixed voice and data services in addition to               
traditional mobile wireless services
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As such, the technology and business decisions are becoming more 
difficult to make while the ramifications are becoming more dramatic.

• Existing 3G networks are largely able to handle the current demand for traffic.

– HSDPA (Cat 6) and Rev A are more than adequate for most high-end data users

• Upgrades to existing 3G networks are relatively inexpensive, delivering 
tremendous amounts of “bang for the buck.”

– The economics of a blade upgrade favor that of a network overlay

– Rev B and HSPA Evolved offer further increases in spectral efficiency and voice 
capacity (VoIP)

– Backwards compatibility across networks and devices is a huge advantage

– Further performance/capacity gains can be gained through 6 sector cells and receive 
diversity in handsets.

• OFDMA technologies offer tremendous performance gains but come at a high cost.

– New [higher] spectrum is frequently required

– New device and infrastructure ecosystem needs to be created
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Only with high network utilization will the economics become more 
favorable.

Advantage 
goes to 3G

Advantage goes 
to OFDMA 
network

Today The Future

• The cost to deliver the first byte of data is infinite.

• Once the network is more heavily utilized the $/MB becomes more attractive.

– Cell densification, wideband channels, and the higher spectral efficiencies 
meaningfully increase the amount of available capacity.

• 3G networks today are largely under utilized with far more capacity available.

• OFDMA, however, creates new business models that CDMA-based       
solutions cannot address.
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New technologies and new opportunities mean new challenges.

• HSPA Evolved promises very high data rates, 
yet these data rates could remain limited to 
certain regions of the network.

• Rev B implies multiple RF chains in the devices.

• OFDMA technologies exhibit high PAPR (Peak- 
To-Average-Ratio) characteristics, yet require 
high linearization to achieve target data rates.

– High linearity and high PA efficiency are 
counter-productive

– Could impact link budget, electrical bill and 
handset device battery life (e.g., user satisfaction) 

• With very efficient PA’s RRU (remote radio 
units) can dramatically alter the economics

– Active components on the  tower?
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The business case for OFDMA is predicated on an indoor usage 
model, yet OFDMA doesn’t solve the “brick wall dilemma.”

• Most traffic occurs indoors.

• Heavy data usage (e.g., data cards) 
generally occurs indoors.

• Probability of providing a 
favorable user experience is 
severely impacted.

• A successful triple- or quad-play 
strategy is predicated on good in- 
home wireless coverage.

• Some form of in-building solution 
(e.g., femtocells, etc) is critical.

• Also applies to CDMA-based 
technologies.
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Operators that overlay two technologies/frequencies suffer even more.

Lot’s more dead space

A modest amount of 
dead space, but weak 
signals throughout the 
building

• Results shows two Node B’s covering a city block in downtown Chicago.
– Device characteristics dependent on the respective technology.
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MIMO and other “smart antenna” schemes are a critical part of all 
next-generation wireless technologies.

• MIMO takes advantage of multi-path to stretch 
Shannon’s Limit to the limit.

• Transmit and receive diversity are “MIMO-Lite.”

• Various flavors of MIMO exist, 

– Spatial Multiplexing (SM) can theoretically double 
the throughput to an individual user.

– Spatial Division Multiple Access (SDMA) reuses 
the same tones to send data to two physically 
separate users

– Space Time Coding (STC) can make a weak signal 
more robust in challenging RF environments.

• AAS uses multiple antennas to intelligently steer 
RF energy to its destination.

– Reduces interference
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With a few exceptions all OFDMA technologies are largely created 
equal.

• Operators will likely follow their respective 3G migration path

– Greenfield operators will generally enter the market with Mobile WiMAX

Mobile WiMAX 3G LTE UMB

OFDMA

All-IP Architecture

MIMO and AAS, etc

Scalable Bandwidth

Multiple Duplex Schemes (FDD, 
TDD, etc)

Large Ecosystem of Suppliers
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Thank you for listening!
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