


WiMAX Overview 

WiMAX Market Overview 

Cisco WiMAX Solution 

Cisco WiMAX Value Proposition & solution differentiation  

Cisco WiMAX Security 

WiMAX Forum Update 

Cisco WiMAX Services and Applications 

Atef Khatib

WiMax Business Unit



WiMax Overview



WiMAX



802.16 vs. 802.16-2004 and 802.16e-2005 Features

802.16 802.16-2004 802.16e-2005

Date completed December 2001 June 2004 December 2005

Spectrum 10-66 GHz < 11 GHz < 6 GHz

Channel Conditions LOS only NLOS NLOS

Bit Rate 32-134 Mbps in 28 
MHz channel 
bandwidth

Up to 75 Mbps in 20 
MHz channel 
bandwidth

Up to 15 Mbps in 5 
MHz channel 
bandwidth

Air Interface TDMA with TDD and 
FDD

OFDM & OFDMA 
with TDD & FDD

Scalable OFDMA 
with TDD & FDD

Mobility Fixed Fixed, portable Nomadic portability, 
Full mobility

Channel Bandwidths 20, 25, 28 MHz Scalable 1.5 to 20 
MHz

Scalable 1.5 to 20 
MHz

Typical Cell Radius 2-5 km 7-10 km 2-5 km

Source: WiMAX Forum as of December, 2007



Å Created by WiMAX Forum as guideline for 
Mobile WiMAX SS and BS conformance testing

Å Comprised of subset of features from 802.16e 
standard

Å 4 system profiles
ïPHY Profile 

ïMAC Profile

ï Radio Profile

ï Power Class Profile

Å Profiles contain
ïMandatory features

ïOptional features

ï Performance requirements

Å Guarantees Mobile WiMAX SSs and BSs 
configuration is built on a common baseline of 
functionality

Mobile WiMAX System Profiles



WiMax Market Overview



Successful Business Model for WiMAX

Cost of spectrum

ÅWimax has been declared as one of the 3G access options under IMT2000

ÅEuropean Regulators are adopting a ñtechnology neutralityò for the 2.5 

GHz band - TDD/FDD, Wimax/W-CDMA

ÅIn Norway the cost of 2.5 Ghz spectrum (Nov 07) was $0.047 per Hz



Wimax Subscribers Forecast

Å54M Wimax subs WW, 60% are mobile
Å55% of subscribers in Emerging
ÅUS with 20% of WW subs
ÅWestern Europe with 12% of WW subs



Reaching Critical Mass

2.7B people covered by WiMAX spectrum licenses today, 

estimated 4B as a result of ITU IMT-2000 inclusion



The Broadband Wireless Market

Why is WiMAX Important?

IP 

Foundation

ÁWiMAX Leverages IP technologies 

throughout; a natural fit for Cisco

ÁWiMAX Enhances Ciscoôs existing 

market-leading WiFi and WiFi mesh solutions

Compelling 

Economic 

Proposition

ÁService Providers: Improved cost 

effectiveness with significant reductions 

in capital and operational expenditures

Faster time-to-market; no wires

Complements and extends existing 
cellular / broadband offerings

ÁGovernments: An efficient means to 

enable óDigital Inclusionô

WiMAX (802.16e-2005) 

enables a wide range of 

fixed and mobile óany playô 

services to deliver the 

Connected Life experience

Unique 

Broadband 

Wireless 

Solution
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Cisco WiMAX Solution: 
Based on WiMAX Forum Network Reference Model

R1: 802.16e (MSS-ASN)

R2: MSS ïCSN

R3: ASN GW ïHA

R4: Inter-ASN

R5: CSN-CSN

R6: BS - ASNGW

R8: Inter BS

MSS ïMobile Subscriber Station

NAP ïNetwork Access Provider

NSP ïNetwork Service Provider

ASN

MSS

CSN

R2

R3

Another
ASN

R4

ASP Network
Or Internet

V-NSP

NAP

ASN

R1
ASN

GW

BS

BS

R6

HAR8

CSN

H-NSP

R5
HA

AAA AAA

DHCP

DNS

DHCP

DNS

Å ACCESS SERVICE NETWORK  (ASN)
Access gatew ay (ASN GW) ïprovides the micro-mobility anchor point and supports 

bearer services. Also supports the Foreign Agent.

Base station (BS) ïprovides the radio dependent functions and has limited IP functionality

Å CORE SERVICES NETWORK (CSN)

Home agent (HA) ïprovides the macro-mobility anchor point and supports bearer services
, if roaming/mobility is desired. 

Other Netw ork Elements such as AAA, DHCP servers and more are also in the CSN.



WiMAX ASN Profiles
Å Three ASN Profiles have been specified in WiMAX Forum as a tool 

to  manage diversity in ASN node usage and implementation
- Release 1 of NWG Specifications on WiMAX supports 3 ASN

Å Profiles:
Profile A:
Å Centralized ASN Model with BS and ASN GW in separate platforms 

through R6 interface 
Å Split RRM: RRA in BS and RRC in ASN-GW
Å Open interfaces for Profile A: R1, R6, R4, and R3

Profile B:
Å Distributed ASN solution with the BS and ASN GW functionalities 

implemented in a single platform
Å Open interfaces Profile B: R4 and R3

Profile C: 
Å Similar to Profile A, except for RRM being non-split and located in BS. 
Å A big departure from the way things used to be done in the mobile radio 

world.
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Roaming 
Exchanges

IP Media Partners

Application 
Partners

Signaling Networks

SEF

Network Fit: Access
Cisco E2E Mobile WiMAX Solution Architecture
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BWX 8305 (P3) Basestation

BWX 2305 Basestation

BWX 8305 
Basestation Antenna

BWX 2305 
Basestation Antenna BWX 110

Desktop modem

BWX 120
PCMCIA modem

Combiner

BWX 8326 Basestation Combiner

External GPS Unit (EGU-3)

BWX 8303 Basestation Timing System

BWX 210
Desktop modem

BWX 350

USB modem

BWX 360
Outdoor modem

Broadband Wireless Access (BWX) Products

BWX 320
Desktop + VoIP modem

 



Cisco Mobile WiMAX Certified Base Stations

(BWX 8305 & BWX 2305)

BWX 8305 Certificate BWX 2305 Certificate

Certificates can be found on the WiMAX Forum Web site:   http://www.wimaxforum.org/kshowcase/view

Cisco certification CSRL ver. 2.5.0 (2.5 GHz, 5 MHz)
Huaweiôs certification CSRL ver. 2.5.0 (2.5 GHz, 5/10 MHz)
Alcatelôscertification CSRL ver. 2.4.0 (2.5 GHz, 5/10 MHz)
Motorolaôscertification CSRL ver. 1.9.0 (2.5 GHz, 10 MHz)
Samsungôscertification CSRL ver. 1.6.0 (2.3 GHz, 8.75 MHz) or 1.9.0 (2.5 GHz,10 MHz)

http://www.wimaxforum.org/kshowcase/view


Cisco provides a full-range, industry-leading portfolio of IEEE 
802.16e-2005 compliant products and technologies

Cisco WiMAX BTS Product
Advanced WiMAX Broadband Wireless BTS & CPE

Cisco BWX Antenna Systems

ÁSoftware upgradeable for WiMAX 802.16e-2005 

Wave 2 certification  

ÁUnmatched radio link budgets

ÁMulti-antenna configuration for beam-forming and MIMO 

ÁOmni-directional and sector configurations

ÁMarket-leading gain, reliability and availability

ÁZero-install, plug-and-play portable/mobile operation 

ÁSleek, appealing retail-friendly design 

ÁOver-the-air activation 

Cisco BWX series Customer Premise Equipment

Cisco  BWX 8300/2300 series BTS

ÁFirst to support WiMAX Advanced Antenna Systems (AAS) for Beam-Forming



Cisco WiMAX RF Technical Leadership

The Only Commercially Deployed Smart Beam-Forming

Energy Dispersed in All Directions Energy Directed to the Intended User

Non Beam-Forming Smart Beam-Forming + MIMO

Inefficient Spectral Use

Less Coverage

Efficient Spectral Use

Long Range

Pioneering the Combination of Smart Beam-Forming with MIMO:

ÁRequires up to 50% fewer sites than competition

ÁYields up to 50% savings in both OpEx and CapEx

ÁEnables the use of low powered consumer 

broadband devices (up to 4 times power reduction)

ÁTwo to three times the network capacity

ÁHigher signal strength to both stationary 

and mobile users

ÁEnhanced indoor coverage / performance

ÁImproved roaming capabilities; fewer 

dropped signals



How Beamforming Works

BTS-MX8

8-antennas

WiMAX
CPE

ÁSignal from CPE bounces off of buildings & arrives at the 8 - antenna system.

ÁEach antenna ñseesò the signal a bit differently.

ÁAll 8 signals are manipulated to have the equivalent effect of an antenna 
system with a very narrow beam pointing exclusively at that particular CPE.



Energy dispersed in all directions Energy directed to the intended user  

Signal Interference from other users

Low Capacity High Capacity

Current Wireless 
systems

Smart 
Beamforming

ÁImproved performance on uplink and downlink ( 9 dB/ 18 dB respectively)

ÁReduces interference ïallowing more capacity/ better frequency reuse.

ÁAllows downlink and uplink power control per user (can increase the power 
without impacting other users)

Beamforming Concept



End-to-End

Mobile WiMAX Solution



Introducing Cisco Broadband Wireless 
The industryôs first end-to-end IP NGN solution fully integrated and 

tested with Mobile WiMAX

Integrating both licensed and unlicensed access technologies 

into a converged IP service delivery architecture



WiMAX End-to-End System
Fixed and Nomadic Wireless Access

Fixed and Nomadic broadband wireless services aligned with the Mobile 

WiMAX Profile-C Network Reference Model

(Fixed and nomadic services are the current focus of the WiMAX Forum and system / device manufacturers)



WiMAX End-to-End System
Fixed, Nomadic, and Mobile Wireless Access

Fixed, Nomadic, and Mobile broadband wireless services aligned with 

the Mobile WiMAX Profile-C Network Reference Model and Mobile-IP

(Mobile broadband services are a future focus of the WiMAX Forum and system / device manufacturers)



Cisco Broadband Wireless Gateway
An Open Access Architecture

The Cisco Broadband Wireless solution conforms to the Mobile 

WiMAX Profile-C Network Reference Model

Access Services 

Network
Connectivity 

Services Network

External 

Networks

ÁAll Access Services Network (ASN) functionality is open and distributed

ÁRadio-related functions such as resource management and handoff are 

provided by Mobile WiMAX basestations

ÁIP-related functions such as IP routing, IP Mobility, authentication, and traffic 

management are provided by ASN Gateways



Å Enables open Mobile WiMAX ASN architectures for 
maximum design & deployment flexibility

Å Built on the Cisco 7600 Series ïthe carrier-class 
converged services platform providing access to 
thousands of IOS features

Å The most powerful ASN-GW platform available ï
scalable from 5 to 45 Gbps

Å MPLS and IPSec VPNs enables secure residential 
and business services over a common infrastructure

Å Part of the Cisco Service Exchange Framework, 
enabling precise control over each subscriberôs 
quality of experience

Cisco Broadband Wireless Gateway
ASN Gateway Services

Cisco Broadband Wireless Gateway (BWG)ïa high performance Open 

Profile-C ASN Gateway for Mobile WiMAX access



Å BWG software will run on a service 
module in the 7600 Series Router

Å Allows the system to rapidly scale by 
adding more service modules to meet 
traffic loads

Å 7600 offers a variety of chassis 
configurations for different deployment 
scenarios

Å A very robust and proven approach that 
has been used to support a variety of 
different applications in the mobile space

Å A smaller ñstandaloneò, 1RU high 
appliance based ASN-gw based on 
C7301 is available for Field/Demo trials

Cisco Broadband Wireless Gateway
Platform Support




