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802.16 802.16-2004 (.16a) 802.16e
2001 12 2004 6 2005 12
10 - 66 GHz <11 GHz <6 GHz
135 Mbps 75 Mbps 75 Mbps
( 28MHz ) ( 20MHz) ( 20MHz)
QPSK, 16QAM 64QAM ‘OFDM ‘OFDMA
‘BPSK, QPSK, 16QAM & 64QAM ‘QPSK, 16QAM & 64QAM
*AAS(SDMA), STC & MIMO *AAS(SDMA), STC & MIMO
( ( )
(120km/h )
20/25/28 MHz 125 20 MHz 125 20 MHz
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IEEE802.16

5.8 GHz, LE TV Bands,
Non-exclusive licensed bands

(Us: FCCi‘SO-S?OO MHz)

802.16-2004 Fixed Applications
Licensed/License exempt
0S <11 GHz,%OS 10 - 66 GHz

802.16e Combined Fix
Applications

Licensed NLOS < 6G

802.16h LE
Co-existence procedures

. . 02.16 Mobile Multi-Hop
802.16i Mobile MIB Relay (MMR)
802.169 0 Standard
Fixed and Mobile Management | D,z?t S{andard
B Under development
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OFDM (Orthogonal Frequency Division
Multiplexing)

0
* WIiMAX
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OFDMA processing structure
scales with bandwidth

Independent sub carriers

pea0a044 040ttt REATEEER TR A 00 101000041044

e — ) ; #

channel widths

Optimal operation across channel widths: 1.25 to 20 MHz
Supports different frequency bands

Compared to CDMA:

* Scalable processing structures

¢ Better channel estimation algorithms in frequency selective fading
environments

AAS/MIMO: Improves capacity, link budget
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Mobile WiMAX - Optimized for personal IP broadband
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Architecture is based on framework of functional decomposition
* Features are decomposed into end-to-end functional entities
® Interactions between functional entities are detailed

* Functional entities mapped to MS — ASN — CSN granularity

* Examples:

— AAA: Supplicant — Authenticator — AAA Proxy — AAA Server
— Mobile IP: MIP Client — MIP Foreign Agent — MIP Home Agent

ASN ‘Profiles’ permit mapping to network entities
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(ASN)
~| BS ASN
A GW
MS {‘ IP IP WiIMAX

*Q loud Cloud CSN
°\ ASN
BS GW

ASN — Logical composition of one or more BS and ASN GW entities
BS represents 802.16 PHY+MAC with an IP backplane

BS and ASN GW inter-connected via an IP cloud

ASN ‘profiles’ will enable vendor interoperability
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(CSN)

|—| CS domain

WiMAX P Gateways
ASN Cloud Interworking_____Incumbent/ Legacy
Functions ‘Core’ Network
; IP
Proxies Servers — Internet

CSN — WIMAX ‘core’ network

A collection of functions

* Proxies/Relays — e.g. AAA, DHCP, DNS

* Circuit-switched domain gateways — e.g. PSTN — VolP gateway

* |IP Servers — e.g. Location Manager, Policy Manager

CSN can be subsumed by an incumbent IP core network in Interworking scenarios
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® Security - AAA and roaming
* QoS

* Mobility management
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Serving AAA
MS BS Server
Device and Usér Authentication
~
Crypto User authenticalion EAP method
binding (ex: EAP-TTLS, EAP-SIM, EAP-AKA)
of . . i.
derived Device authorization EAP method
keys g (ex: EAP-TL|S) (Optional)

EAP

AAA (RADIUS, Diameter)

802.16
PKM v2 Authentication

ASN and CSN Links
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ASN CSN

R3
AAA Proxy & SEETRSECIEIEEE B AAA Server

........ R6
AAA Client

Non-Roaming Scenario

ASN V-CSN H-CSN

R3
AAA Proxy § St | AAA Proxy/ |IEASIRN  \ \ Scryer
R1 : Server
........ : R6

AAA Client
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Key Features

Mobile WiMAX Attributes

Applications Support

OFDMA optimized for IP, multiple QoS levels, MBS support, IMS ready

Throughput and range

Advanced antenna support (MIMO, beam forming)

Reliable, optimized links

Advanced FEC, adaptive modulation, compression

Flexible Coverage Expansion

Multi-hop relay, flexible ASN configurations

Power Optimization

Sleep mode, Idle mode with paging

Different tiers of mobility

Range of mobility primitives — Hard to Soft HO

Security

Comprehensive AAA framework

Manageability

Radio management primitives, support for all standardized management
consoles

Global Usage

Broad spectrum/bands capabilities, supports different deployment models

Mobile WiMAX is step to 4G
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IEEE 802.16
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WIMAX *

(’05-"07)

This map will later be updated to show
spectrum opportunities <1GHz
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WiIMAX
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WiMAX
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IETF WIiMAX

IPv6 over 802.16 BOF @IETF63
WG IESG(Internet Engineering Steering Group)

Pre-work to form IETF WG

WG objective

The principal objective of the 16ng working group is to identify what limitations and
considerations apply to IPv4 and IPv6 adoption over IEEE 802.16(e), and to
propose available solutions.

The workin? group may issue recommendations to IEEE 802.16(e) aiming at improving
support for IP

Will collaborate with WiMAX NWG and WiBRO
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WIiMAX
Operator Domains Targeting WiMAX

. ISPWireless ISPs (WISP)

° ‘Greenfield’ wireless broadband
operators

. Wireline Telco's (DSL, Cable)

. Traditional CDMA / WCDMA cellular operators

. Common Goals: IP Offload / Offer high
bandwidth IP services

. Need: IP IP-optimized

network systems architecture

° Needs WiIMAX NWG
* WiIMAX Forum Network Working Group (NWG) chartered
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WiMAX
Core Functional Requirements

*Fixed, Portable and Mobile usage

Standalone and Interworking deployments
eDifferent operator domains

eDifferent service models

Consistent client to network interface(s)
=Multi-vendor network interoperability

<Vendor differentiation

=Up/down network scaling

«VolIP, unicast/multicast video, audio streaming, TCP
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/ Ultra Mobile PC
Centrino PC

&
Centrino PC
WiMAX (MIMO)

WiMAX (MIMO)
WiMAX (S1SO)
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WIMAX 802.16-2004
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e Intel Intel Intel Centrino Intel Inside Centrino
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AAA — Authentication, Authorization and
Accounting

AAS — Advanced Antenna System

AMC — Advanced Modulation and Coding
ARQ — Automatic Repeat Request

ASP — Applications Service Provider

BS — Base Station

BSC — Base Station Controller

BTS — Base Station Transceiver

CDMA — Code Division Multiple Access
CQICH — Channel Quality Indication Channel
EAP — Extensible Authentication Protocol
FCC — Federal Communications Commission
GGSN — Gateway GPRS Support Node
HARQ — Hybrid Automatic Repeat Request
H(V)LR — Home (Visited) Location Register
ISP — Internet Service Provider

LE — License Exempt

LOS — Line Of Sight

LTE — Long Term Evolution

MBS — Multicast Broadcast Service
MIB — Management Information Base

MIMO — Multiple-Input, Multiple-Output (Antenna
system)

MS — Mobile Station
NAS — Network Authorization Server
NLOS — Non Line of Sight

OFDMA — Orthogonal Frequency Division
Multiplexing (Multiple Access)

PDSN — Packet Data Serving Node

PKM — Privacy and Key Management

PSTN — Public Switched Telephony Network
SAE — System Architecture Evolution

SGSN — Serving GRPS Support Node

WLAN — Wireless Local Area Network
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