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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
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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
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CSN
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R3

Another
ASN
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ASP Network
Or Internet

V-NSP

NAP

ASN

R1
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GW

BS

BS

R6
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H-NSP

R5
HA

AAA AAA

DHCP

DNS

DHCP
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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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