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• What technology choices exist for potential broadband wireless access (BWA) 
providers besides CDMA2000?

– HSDPA, HSUPA, B3G, TD-CDMA, TD-SCDMA, WiMAX and proprietary 
solutions   

• What is the role of WiMAX in a 2G and 3G world?

– separating the reality from the vendor hype

• How will these technologies evolve?

– Plus the when’s, what’s and why’s

• How will these technologies impact the competitive landscape for CDMA2000 
operators?

• Lessons that all potential BWA can learn from

– case studies in BWA

• Your questions

– No dumb questions, hopefully no dumb answers

In today’s presentation, we will cover the following topics.
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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.
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WCDMA is finally coming of age with 2H/05 likely to mark the 
next big growth phase.

• EDGE is becoming a mandatory feature in all WCDMA devices (WEDGE) and can 
serve as a fallback when UMTS is not economically feasible.

• The pending launch by Cingular Wireless and the eventual launch by China Mobile will 
increase the captive market opportunity by nearly 175 million subscribers.

• Economics of scale, “featureless phones” and increased competition (chipsets) will drive 
down UMTS handset ASPs.

GPRS

GPRS

EDGE Release ‘99 HSDPA HSUPA

SRG estimates  October 2005 SRG estimates  October 2005
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• Average user data rates are around 200kbps.

• WCDMA offers superior voice capacity (~3x versus GSM w/o AMR) and data rates 
relative to GSM/GPRS and EDGE, while HSDPA/HSUPA will make the technology 
far more compelling.

• Sector throughput for the 5MHz carrier is around 1Mbps.

• Latency is measured at ~200ms

• WCDMA chipsets are limited to 384/128kbps or 384/64kbps. 

WCDMA performance meets our expectations, but is probably better
suited as a voice-centric and data-to-the-handset technology.
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Beyond Release ’99 functionality is essential to deliver a true 3G data 
experience.

• HSDPA can deliver peak data rates of 14.4Mbps, but user devices (chipsets) will be 
limited to 1.8/3.6Mbps initially and eventually 7.2Mbps.

– Operators are very committed to HSDPA

– 2-3x increase in throughput is the real motivation behind HSDPA

– Network upgrades are not as trivial as suggested – it will take time

– Backhaul constraints and simple economics may prove to be the limiting factor

• For the foreseeable future, HSDPA networks will peak at 3.6Mbps throughout most 
networks.

• By 2009, Beyond Release ’99 handsets 
could account for just over 70% of all 
WCDMA handsets sold.

SRG estimates  October 2005
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• HSUPA addresses the uplink and supports theoretical data rates of 5.7Mbps.

– Lower categories will likely be used due to SAR and power amplifier issues.

• Next steps for B3G (circa 2009-2010), based on operator input could include:

– Peak data rates of 30-100Mbps (3Mbps at the cell edge)

– An OFDM air interface, MIMO and sub 20ms latency

– Flexible bandwidth (2.5-20MHz carriers)

• Net-Net:  The 3GPP evolutionary path is very comparable to the 3GPP2 path

– Could RAN convergence be on the horizon?

HSUPA and Beyond 3G (B3G) follow HSDPA (circa 2008+).
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WiMAX is garnering a lot of attention for both fixed/nomadic, as well 
as portable/mobility usage models.

• WiMAX is the trade name for a group of wireless technologies that emerged 
out of the IEEE body. 

– IEEE 802.16 covers 10GHz-66GHz

– IEEE 802.16a addresses 2-11GHz, but is no longer being pursued

– IEEE 802.16d, or 802.16-2004, is the revamped 802.16a (“WiMAX Fixed”)

– IEEE 802.16e introduces mobility and is referred to as “WiMAX Mobile”

• In many respects the WiMAX Forum is comparable to the WiFi Alliance.

– Addresses issues that are outside the scope of the IEEE

– Ensures interoperability across vendors’ solutions

– Promotes the technology in the industry 

• WiMAX addresses the lack of the two S’s in BWA:  standards and silicon

• Despite the two standards, and the potentially large opportunity for WiMAX 
Fixed, most of the industry focus is on WiMAX Mobile.
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Time for a quick detour to define a few terms.

• “Fixed” is a broadband wireless access (BWA) solution in 
which it is not logistically possible to use the service from 
more than one location.

– Mounted antenna or two-part CPE

• “Nomadic” is a BWA solution that uses a data card or a 
comparable CPE that can be used at multiple locations, 
but not while in route between locations. 

– No support of inter- or intra-cell handoffs

– Solution “falls apart” at vehicular speeds

• “Portable” is one step closer to mobility; however, 
vehicular speeds are relatively slow (~60km/h) and 
seamless handoffs are not possible.

• A “mobile” solution implies high vehicular speeds (60-
120km/h) and seamless handoffs between cells.
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WiMAX Fixed has a number of market opportunities that are worthy
of consideration.

• Wireless DSL replacement or extension strategy 

– DSL and broadband cable isn’t economical in some areas 

– “Naked” ADSL isn’t possible in a number of countries 

• Basic telephony via broadband wireless in developing or underserved markets

– Copper wire is expensive and time consuming to install, but easy to steal 

– WLL allows fast time to market and increased competition  

• Wireless backhaul in cellular, WiFi or even WiMAX networks

– addresses one of the biggest economic and technical issues with WiFi (the 
chokepoint in the backhaul) 

• T-1 (E-1) replacement strategy

– Supports fractional lines

– Faster setup time than leased lines

– Increased competition versus the incumbent
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WiMAX Mobile has captured the most attention while creating the 
most confusion.

• 70Mbps at 70km does not equal reality.

• The market opportunity for WiMAX Mobile could be far greater than it is for 
WiMAX Fixed due to the “personal usage” of the service

– TV’s versus mobile phones

• WiMAX Mobile allows “non-traditional” operators the chance to offer a mobile 
broadband wireless service 

– “3G spectrum” isn’t required

– Fixed broadband operators can extend their coverage outside of their markets

• What does it mean to be “mobile?”

– General consensus is that it will offer the same level of mobility as cellular 
technologies, but this is not the case.  

• The definition of “mobile” will evolve over time and may never reach the 
truest sense of the word.

• At least it has created a cottage industry for the “complement versus compete”
debaters. 
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While WiMAX has its share of opportunities, it also has a number of 
challenges that should not be ignored.

• The IEEE standard doesn’t provide for a complete solution.  

– Network management, call control (handoffs), applications and services, security 
and interoperability are excluded – hence the need for the WiMAX Forum

– Multiple profiles are used to define specific applications (spectrum, P2P, P2MP, 
Mesh, etc)

– IMS is being adopted within the core network

• Suitable spectrum can be hard to find and is fragmented by region. 

– 2.3GHz (WiBro) is very limited; 3.5GHz isn’t available in the US; 2.5GHz is the 
IMT-2000 extension band in Europe and elsewhere  

– Unlicensed spectrum isn’t a panacea    

• Higher spectrum = lower RF propagation = smaller cell sizes = higher CapEx

– 4x difference between 1.9GHz and 2.5GHz

• Spectral efficiency may not be what it appears.

– Is it enough for backhaul
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While WiMAX has its share of opportunities, it also has a number of 
challenges that should not be ignored – Part II.

• 802.16e is not compatible with 802.16-2004

– No 256 FTT option and different MAC layers

• WiMAX needs an operator-driven business model in order to succeed.  

– WiFi started in the enterprise, extended itself to the home and then the operator 
came on board

– While WiFi usage is tremendous, the economics of a commercial service are sketchy

– How many people actually subscribe to a WiFi service?

• WiMAX isn’t necessarily cheaper to deploy than 2G or 3G 

– Site acquisition and preparation costs are technology agnostic  

– Power (electrical and RF) isn’t free

– Economies of scale will favor 3G 

• Show me the Apps!

• When cometh roaming?
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But does WiMAX complement or compete with 3G – the answer is Yes!

• The complementary argument in summary.

– Operators can offload high data traffic onto a secondary [WiMAX] network

– WiMAX can be used as backhaul in a 2G or 3G network

– WiMAX is akin to WiFi and its complementary role with 3G

• The compete argument in summary. 

– Every data bit on WiMAX equals one less bit on 3G  

– PCs can only handle so much RF

– WiMAX and 3G will converge to create 4G (?)

– WiMAX is IP royalty free! (?)

• But in order to complement 3G, the 3G community will have to embrace 
WiMAX, something it is not doing. 

• The best opportunity for WiMAX, “fixed” or “mobile,” is fixed-mobile 
convergence.   
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• 155MHz of TDD spectrum exists in China and the government appears 
adamant that it will be deployed. 

• TD-SCDMA chipsets are available and nearly one dozen different 
handsets models exist.

– devices (chipsets) are single-mode which may not be adequate unless a massive 
network is rolled out

– devices (as of June) lacked applications and a user interface (UI) with the best 
performing handset being DSP-enabled

• The TDD-based technology supports up to 23 users per 1.6MHz TDD
carrier or 640kbps (5 time slots allocated for DL data).

– devices currently limited to 384kbps

TD-SCDMA will likely see deployment in China, but the market 
opportunity outside of China is uncertain.

GSM/GPRS

Greenfield

TD-SCDMA
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FLASH-OFDM performs admirably in a real-world environment and 
under network load. 
• FLASH-OFDM features 

3Mbps downlink data rates 
and uplink data rates 
approaching 1Mbps.

• Average data rates frequently 
exceed 1Mbps (DL) and 
>500kbps (UL) with measured 
latency under 50-60ms.

• Flexband, its latest software 
release, addresses the problem 
of interference at the cell edge.

– uses “BeaconTones,” or out-
of-band signaling

– 62 VoIP users claimed

– DL throughput = 2.5Mbps 
(UL = 1Mbps)

Average data rates = 167.8kbytes/sec = 1.3Mbps
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Nextel’s decision to merge with Sprint PCS has been offset by the 
interest from other major mobile operators and Qualcomm’s 
acquisition.
• OFDM isn’t unique to Flarion (Qualcomm), however Flarion has figured out how to 

mobilize OFDM.

• FLASH-OFDM was establishing an ecosystem of major OEMs and handset 
manufacturers, but it was a slow “Catch 22” process. 

• Qualcomm’s $600-$800 million acquisition should help commercialize the 
technology, but a “kinder and gentler” licensing policy might be in order.

– Could this be the reinvigoration of IEEE 802.20?

• Major operators, including Vodafone and T-Mobile are currently trialing the 
technology (TMO USA is a potential user given its spectrum constraints).

• Both standards bodies (3GPP and 3GPP2) are strongly considering OFDM for 
“B3G.” Ultimately, this technology, in whole or in part, will likely be incorporated 
into one or both standards.

– CDMA aspects will likely continue in 3G (B3G, etc) due to backwards compatibility 
issues and uncertainty over OFDM performance in the uplink
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TD-CDMA (UMTS-TDD) is a 3G standard that is already 
commercially deployed in a number of networks around the world.

• US-based IPWireless is the only company currently offering a TD-
CDMA solution, but others could follow.

– the solution is available in a 5MHz or 10MHz channel

– an FDD TD-CDMA is also available

• Most European operators have 5MHz of TDD spectrum, but this may 
not be enough to encourage the technology’s deployment.

– the 3G extension band (2.5GHz) provides sufficient spectrum 

• To date, there are 12 commercial networks with around 18 trial 
networks ongoing.

• Woosh Wireless in New Zealand is the largest TD-CDMA operator 
with >20K subscribers.

• TMO Czech recently launched a nationwide deployment that utilizes 
the FDD and TDD implementations.
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TD-CDMA delivers a broadband experience with low latency 
and QoS mechanisms.

Average downlink = 62.4kB/s = 515kbps

uplink = 28.74kB/s = 230kbps
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Case Studies in BWA – lessons that all operators can benefit from, 
regardless of the technology.
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Australia and New Zealand lay claim to some of the largest WISPs in 
the world.

• Unwired Australia using Navini’s proprietary MC-SCDMA technology.

– Deployed at 3.4GHz; additional spectrum owned at 2.3GHz

– Unwired (Navini) plan to migrate to WiMAX at some point

– >36,000 subscribers in Sydney; ~80 base stations in Sydney

• Personal Broadband Australia uses ArrayComm’s iBurst technology.

– TDD-based with 5MHz channels; supports up to 15Mbps of throughput

– Secret sauce is smart antenna technology and mobility is advertised

– ~10,000 subscribers in Australia; >70 base stations

• Woosh Wireless uses IPW’s TD-CDMA technology.

– Deployed at ~2.1GHz using 10MHz channels (up to 3 per sector)

– VoIP is coming very soon if not already available

– >20,000 subscribers in New Zealand; ~100 Node B’s with plans to add 180
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Our experience suggests that all of these technologies can deliver as 
promised.

• Our results are based on our 
usage (results may vary).

• Operators gave us 
“untethered” access.

• Woosh was the most 
consistent.

• Loading was evident on 
Woosh and Unwired.

• PBA had the lowest latency 
(note the DL versus UL 
performance).

• ADSL was the worst 
performer in the UL.
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These BWA services, despite being proprietary, were attractively priced 
relative to ADSL/cable and 3G, in particular the latter....

$ in USD Telstra Hutchison (3) New Zealand Telecom Unwired Australia OzEmail Woosh Wireless
(per month basis) (1xEV-DO) (UMTS) (1xEV-DO) (Navini) (ArrayComm) (IPW data card)

Advertised data rate (kbps) 300-600/153 384/144 300-500/153 512/128 1,000/345 250/120
Subscription rate $114.0 $75.8 $143.0 $42.1 $75.8 $28.7

Activation cost N.A. - N.A. - $75.8 N.A.
Installation cost - N.A. - - - -

CPE cost free w/ 2 yr plan free w/ 2 yr plan $359.0 $144.7 $164.6 $359.0
MB allotment 500 488 500 1,000 unlimited 1,000

Overage cost (per MB) $0.4 $0.4 throttle after 1GB throttle after 12GB
Service offering mobile mobile mobile nomadic semi-mobile nomadic

Min 12 month cost $1,368.0 $909.6 $2,075.0 $649.9 $1,074.2 $703.4

$ in USD Unwired Australia
(per month basis) ADSL Cable ADSL Cable wireless modem wireless modem data card

Advertised data rate (kbps) 512/128 "uncapped"/128 512/128 "uncapped" 512/128 512/128 1,000/345
Subscription rate $61.2 $45.0 $45.9 $38.2 $42.1 $49.7 $75.8

Activation cost - - $167.7 $167.7 - $49.7 $75.8
Installation cost - $84.2 - - -

CPE cost $144.7 $144.7 $68.9 $68.9 $144.7 $164.6 $190.6
MB allotment unlimited unlimited 400 400 1,000 unlimited unlimited

Overage cost (per MB) throttle after 10GB throttle after 10GB throttle throttle throttle after 1GB throttle after 12GB throttle after 12GB
Service offering fixed fixed fixed fixed nomadic nomadic semi-mobile

Min 12 month cost $879.2 $768.9 $787.4 $695.0 $649.9 $761.0 $1,100.2

Telstra OzEmail (PBA)Optus

Signals Research Group, LLC June 2005

Signals Research Group, LLC June 2005
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...but the times, they are a changin’.
$ in USD Telstra Hutchison (3) New Zealand Telecom Unwired Australia OzEmail Woosh Wireless

(per month basis) (1xEV-DO) (UMTS) (1xEV-DO) (Navini) (ArrayComm) (IPW data card)
Advertised data rate (kbps) 300-600/153 384/144 300-500/153 512/128 1,000/345 250/120

Subscription rate $114.0 $75.8 $143.0 $42.1 $75.8 $28.7
Activation cost N.A. - N.A. - $75.8 N.A.

Installation cost - N.A. - - - -
CPE cost free w/ 2 yr plan free w/ 2 yr plan $359.0 $144.7 $164.6 $359.0

MB allotment 500 488 500 1,000 unlimited 1,000
Overage cost (per MB) $0.4 $0.4 throttle after 1GB throttle after 12GB

Service offering mobile mobile mobile nomadic semi-mobile nomadic
Min 12 month cost $1,368.0 $909.6 $2,075.0 $649.9 $1,074.2 $703.4

Signals Research Group, LLC June 2005

Signals Research Group, LLC November 2005

$ in USD Telstra Hutchison (3) New Zealand Telecom Unwired Australia OzEmail Woosh Wireless
(per month basis) (1xEV-DO) (UMTS) (1xEV-DO) (Navini) (ArrayComm) (IPW data card)

Advertised data rate (kbps) 512/64 384/144 300-500/153 512/128 1,000/345 250/120
Subscription rate $44.5 $73.5 $68.6 $40.8 $66.8 $27.7

Activation cost N.A. - N.A. - $0.0 N.A.
Installation cost - N.A. - - - -

CPE cost $128.0 $148.0 free $140.0 $0.0 $68.6
MB allotment 2,000 600 400 2,000 unlimited 1,000

Overage cost (per MB) $0.11 $0.22 $0.34 throttle af ter 2GB throttle after 3GB
Service offering mobile mobile mobile nomadic nomadic nomadic

Min 12 month cost $662.4 $1,030.0 $823.0 $629.6 $801.7 $400.6

• Telstra quadrupled the usage and cut the monthly fee by 60%.

• Telecom NZ cut the monthly fee by 52% (reduction in usage).

• Competitors have introduced less drastic cuts.

• Woosh now includes voice and 1GB of data for $45 per month.
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Lessons that aspiring WISPs can learn (Part I).

• Mobility isn’t cheap, it isn’t easy, and it isn’t necessarily needed.

– mobility drastically increases the number of base stations required

– BWA operators focus should be on roaming, not on mobility – be differentiated, 
not a “me too” operator

– if you offer/advertise mobility, have a mobile service offering in place

– if you advertise mobile voice, be prepared to guarantee 98% call completion rates

• Be wary of the incumbents.

– incumbents have $$

– incumbents can bundle services and they already have roaming (but so can 
WISPs) 

• Don’t forget the uplink.

– With the exception of Internet browsing, the UL is very important and until 
recently has been largely ignored (e.g., HSDPA and 1xEV-DO)
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Lessons that aspiring WISPs can learn (Part II).

• 1xEV-DO Rel 0 = HSDPA + 3 years (Rev A = HSUPA + 2 years)

– the 3GPP and 3GPP2 evolutionary paths are similar

• Unlicensed spectrum isn’t a panacea.

– none of the WISPs in AU and NZ use unlicensed spectrum

• Subscribers tend to cap their experience.

– despite the “my pipe is bigger than your pipe” mantra, the most popular 
subscription plans only offer modest data rates 

• WiMAX has a role within the wireless industry, but many challenges remain. 

• The backhaul is a BWA killer.

• VoIP is a killer application.

• The real competition isn’t 3G.

– WISPs can’t compete with 3G operators

– attack the market where there is less competition
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Thank you for listening!
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