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SG WPAN
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Freq. Hopping Direct : " 5GHz
Spread Sequence - Extension "- Extension -
Spectrum Spread © 802.11b 802.11a

Spectrum

1 Mbit/s 2 Mbit/s 1Mbit/s | 5.5-11 " g4
2 Mbit/s 1 Mbit/s 2 Mbit/s -Mbit/ls . “ Mbit/s *

Legend: italic (and red) = optional
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Standards Development Timeline....

802.11 (2.4GHz WPAN)

802.11 TGa (5.GHz)

i 802.11 TGb (2.4GHz High Rate)i

802.11 (2.4GHz 1-2Mbits/s)

July 97 Dec 99 Nov 00
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IEEE 802.11 Wireless LAN Standard

Key Objectives and Requirements
Project Authorization Request (PAR)

- Develop a standard for Wireless Medium Access Control (MAC) and
Physical (PHY) layer specifications

Type of Medium
- MAC supported RF as well as IR PHYs
Supported Stations

- Fixed and mobile stations moving at pedestrian and vehicular (local
premises environment speeds)

Target Environments

- In building: campus offices, SOHO, hospitals, residences, warehouse,
manufacturing

- Outdoor: Parking lots, building-to-building complexes, outdoor storage
Target applications
- Data and Voice
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IEEE Std 802.11-1997

e Approved in July 1997

* Frequency band of operation: 2.400GHz - 2.483GHz Unlicensed
- Globally represented

* North America FCC part 15.247-15.249
* Europe ETS 300 - 328
e Japan RCR - STD-33A

« Supports three (3) PHY layer types: DSSS, FHSS, IR
- Data rates 1Mbit/s as the basic rate....2Mbps

« Common MAC layer for ALL PHYs
- CSMAJ/CA similar attributes to IEEE 802.3 Ethernet
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Supported Network Configurations
Ad-Hoc......

Ad-Hoc,Ne_tvior\k
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- Single Basic Service Set (BSS) \ g Station 2,
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- Direct communication N
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- Limited coverage - -~
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Supported Network Configurations
Infrastructure..... e

/

DISTRIBUTION SYSTEM

g Access Point A

Station 1

Station 4

Access Point B
Bssag

 Infrastructure
- Stations and Access Points

* Distributed system interconnects
multiple cells via Access Points, forming
a “single network”

- Extends wireless coverage area

BSS-A

Station 3
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MAC Layer Basic Access Protocol
Requirements......

* Single MAC that supports multiple PHYs for both Ad-Hoc and Infrastructure
Networks

« Supports Distributed Coordination Function (DCF) for efficient medium sharing
without overlap restrictions.
- Uses CSMA with Collision Avoidance derivative (CSMA/CA)
- Based on Carrier Sense function in PHY called Clzar Channel Assessmeni (CCA).
* Uses of RTS / CTS to provide a Virtual Carrier Sense function to protect against
Hidden Nodes.
* Includes fragmentation to cope with different PHY characteristics.
« Supports Point Coordination Function (PCF) used for Time Bounded Services
« Supports Privacy and Access Control
- WEP RC4 encryption alogorithm, by RSA Data Security
» Uses a 64-bit key (40-bit seed, 24-bit Initialization vector)
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IEEE 802.11 Wireless LAN Standard
IEEE 802.11 5GHz (TGa)

 PAR objectives
- Data rate ~20Mbits/s

- Initially targeted at U-NII band.... will be applied globally as frequencies
become available in the 5GHz band

- Uses existing 802.11 MAC layer
- Support data, voice and video applications

« Additional objectives

- Coordination with ETSI-BRAN and with MMAC wireless group in
order to have a single world-wide applicable PHY layer for all
highspeed projects in the 5GHz band
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IEEE 802.11 Wireless LAN Standard
IEEE 802.11 5GHz (TGa) cont....

« Specifications

Modulation type OFDM

Data rates: 6, 12, 18, 24, 36, 48, 54Mbit/s

48 Sub-carriers

Sub-carrier modulation: BPSK, QPSK, 16QAM, 64QAM

Bit interleaved convolutional coding, K=7, R=1/2, 2/3, 3/4
OFDM frame duration: 4usec. Guard interval: 0.8 usec.
18MHz channel spacing, 9-10 channels in 200MHz bandwidth

 Key milestones......

First letter ballot by Working group from Nov98 meeting
Jan 1999 joint meeting with ETSI-BRAN
Dec 1999 approved standard
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IEEE 802.11 2.4GHz High Rate (TGb)

 PAR objectives

Extend performance and range of applications of existing 802.11 networks
Support data and voice applications

Data rate > 8Mbps....upgrade extension to 802.11 1-2Mbps standard
Utilizes the 2.4GHz unlicensed frequency band

Uses existing MAC- Layer

« Specifications

Modulation type: Complementary Code Keying (CCK)

11Mbps data rate ..... provides backward compatibility with existing 802.11
(1-2Mbps) networks

Uses existing 22MHz DSSS channel scheme

 Key Milestones......

Standard approved in Dec 1999
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IEEE802.11 2.4GHz WPAN (Study Group)

« Key sponsors

- GTE - Dick Heile - FedEx - Dick Braley - AMP/MACOM - lan Gifford
 Objectives

- Use 802.11 as the sponsor vehicle for producing a standard

- Use existing MAC... to generate sub-set specifications
* Specifications

- Datarate ~ 19.2Kbps....2.4GHz Unlicensed band

- Transmit RFpower =20mW.....range upto 10meters

- Implementation target cost....very low

- Transceiver node physical size < 0.5 cu.in.
« Key applications

- Data transfer between devices with a Personal Operating Space
 Key Milestones.....

- Jan 1998 study group formed

- March 1999 PAR approval.....Nov 2000 Standard approved
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Point of Reference.....

* http://grouper.ieee.org/groups/802/dots.html
- Listing of IEEE 802 working groups

« http://grouper.ieee.org/groups/802/11/index.htmi
- Listing of IEEE 802.11 activities, archives and tutorials

« Come join us at the next IEEE 802.11 interim meeting...

« Joint IEEE 802.11 and ETSI-BRAN.....Hosted by Harris
Semiconductor
« Grovesnor Resort,,, Walt Disney Resorts, Orlando, Florida
Week of January 9th, 1999......

* For more information refer to 802.11 web site or email questions to Al
Petrick (email: apetrick@harris.com)
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Keep the Wireless Revolution
moving.... Standards help
bring good products to

market!
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