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IEEE 802 Perspectives/Edited by Jim Carlo

This issue will describe the initiative on Personal Area Networks that has formed a Working Group in the IEEE 802 LAN/MAN Standards Committee.  The authors of this month's column are the initial chair, vice chair and editor for this working group.

These perspectives, which will appear in each issue of IEEE Network, are aimed to provide the reader with highlights of IEEE 802 activities to enable better dissemination of these standards into marketable products as well as seek new ideas to be brought into the IEEE 802 arena.  I hope the readers find this column useful and look forward to providing future issues on IEEE 802. Please send suggestions, criticisms, and requests for future articles to jcarlo@ti.com, IEEE 802 chair.

The IEEE P802.15 Working Group for Wireless Personal Area Networks / by Bob Heile, Ian Gifford and Tom Siep
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Wires are a problem.  The most vexing problem most people have when they move electronics around is hooking up and hiding wires.  Batteries can eliminate the need to plug into a wall socket, but the analog or digital signal paths that the electronics need to interconnect remain largely wired.  Those wires get misrouted, get lost, get broken, and get in the way.  On the other hand, wires are cheap and efficient.  Not many people will want to replace a $5 or $10 cable with a $100 device.  Cost effective and efficient wireless connectivity is the solution to the problem of wires.

In March 1999,  the IEEE P802.15 Working Group for Wireless Personal Area Networks (WPAN) was formed to develop PHY and MAC specifications for wireless connectivity with fixed, portable and moving devices within an area of about 10 meters.  This area, defined as a Personal Area Network, or PAN, is the next domain in the Wide, Metropolitan, Local Area Network (WAN-MAN-LAN) hierarchy. Figure 1 shows this hierarchy with Radio Frequency IDentification  (RFID) included for comparison and completeness. 

A PAN is used to interconnect portable computers and/or devices (peripherals, sensors, actuators) used by an individual within their immediate proximity.  These devices may be carried or worn on the person or simply located nearby.  The users' fixed assets, such as home and office computers, telephones, as well as GPS and other resources in his automobile can become part of the PAN as needed.  The PAN provides connectivity “for the last ten meters”.  At the same time, the PAN in one region must not interfere with a PAN in a neighboring region. 

The need for PAN technology can be seen from the following examples.  A person carrying a watch, pager, cellular phone, personal stereo, and personal digital assistant (PDA) has at least four displays, two input interfaces, four speakers, one microphone, and two longer-range communications links.  Redundant data entry, duplication of information, hardware I/O components, and software functions are partly due to the lack of good PAN technology to support sharing resources. 

Low-cost, low-power PAN technology will pave the way for many new applications.  In the sports / entertainment industry sporting equipment and athletic apparel of the future can be equipped with sensors that communicate performance information back to some user display, perhaps in a wrist watch form factor.  Medical monitoring is another area of significant interest and great potential benefit.  The creation of standards to address these needs is the purpose of the IEEE P802.15 Working Group for Wireless Personal Area Networks.
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The IEEE P802.15 Working Group for WPANs was established in March of 1999.  Its PAR gives it the charter to develop standards for the wireless interconnection of PCs, PDAs, peripherals, cell phones, pagers and consumer electronic devices.  A key mission of the Working Group is to work closely with and to build consensus among the various groups having an interest in WPANs such as Bluetooth (http://www.bluetooth.com) and HomeRF (http://www.homerf.org). and deal with the issues of coexistence and interoperability in a shared medium (see Figure 2). 

WPAN Usage Model and Functional Requirements
Although the WPAN usage model(s) are still being defined, two of the preliminary usage models or applications envisioned are for the Mobile Worker and Physiological Monitoring. The Mobile Worker could be a courier whose job requires coordination between printers, scanners, computers, etc. An example of this usage is in package delivery applications, such as FedEx.  Alternatively, the mobile worker could be a "road warrior" who works at the office, home, hotel and in the automobile and communicates between Laptops, HPCs, Pagers, Cellular Phones, Scanners, a Gateway to a WAN, etc.  An example of Physiological Monitoring is the placement of body sensors that are connected by a PAN to a gateway to a LAN and is used in a hospital for collecting and monitoring life signs.  Alternatively, physiological monitoring can be used for sports activities, such as communication between Shoe Sensors, Body Sensors, Personal Data Collection Devices, and a training application on a notebook computer. 

Functional requirements were developed to provide initial guideposts in the development of this standard.   The following is a composite list of the WPAN functional requirements, broken down into three groups, and sorted in order of importance A through C.  

Group A: 

· Worldwide spectrum allocations for unlicensed bands such as 2.45GHz 

· Low cost relative to target device 

· Small size, for example, ~.5 cubic inches, excluding antenna and battery 

· Very low current consumption, for example, average 20mW or less @ a 10% Tx/Rx load 

· Asynchronous or connection-less data links

· Permit coexistence of multiple wireless PANs in the same area (20 within 400 square feet) 

· Permit coexistence of multiple wireless systems, such as P802.11, in the same area 

· WPAN Network Access Control 

Group B:

· Data delivered to the application from the MAC at 19.2 to 100 Kbits/s 

· Ability for all devices within a WPAN to communicate with each other 

· Networking support for a minimum of 16 devices 

· Address QoS to support a variety of traffic classes including voice

· Synchronous, and connection-oriented links

· Range of 0-10 meters 

· Attach within one (1) second, once within range 

· Bridge or gateway connectivity to other data networks 

Group C: 
· No single element of failure 

· Video 

· Roaming ability to hand-off to another PAN 

Alternate Industry Activities on WPANs
While the WPAN PAR was being developed in IEEE P802, two industry consortia, Bluetooth and HomeRF, were also formed to develop specifications in the Personal Area Networks arena. Both these groups have significant support and are making substantial headway in defining requirements and solutions. Neither, however, are Standards Development Organization bodies.  The P802.15 Working Group for WPANs is coordinating with them to ensure that standards and specifications in this area can best satisfy world wide market requirements.
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  is a special interest group dedicated to develop a  over 680 companies in telecommunications and computers global specification for wireless connectivity.  It is intended to be an open specification for wireless communication of data and voice.  Bluetooth is based on a low-cost short-range radio link, facilitating protected ad-hoc connections for stationary and mobile communication environments.  The initial Bluetooth technology is aimed at the replacement of the many proprietary cables that connect one device to another with one universal short-range radio link.
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 The HomeRF Working Group (HRFWG) was formed to provide the foundation for a broad range of interoperable consumer devices by establishing an open industry specification for wireless digital communication between PCs and consumer electronic devices anywhere in and around the home. The distance goal for the HomeRF specifications to provide for home applications is 50 meters. 

Summary

The IEEE P802.15 Working Group for WPANs is chartered with developing Personal Area Networking standards for short distance wireless networks.  The group is cognizant of emerging industry specifications and believes it is important to build on the work of these groups as they enjoy significant market interest and industry participation. The role of P802.15 is to provide an open forum to debate these proposals, identify substantive issues, and to build consensus on solutions.  The goal is to create standards that have broad market applicability and deal appropriately with the issues of coexistence and interoperability.

We believe that the IEEE Project 802 provides the best forum for consensus standards and that this process provides for a rock solid, market-accepted network technology.  From our perspective these Personal Area Networks will proliferate in the next millennium and the P802.15 Working Group will provide the leadership in the IEEE P802 for Wireless Personal Area Networks.  IEEE P802.15 information: http://grouper.ieee.org/groups/802/15 
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Figure 1.  Wireless Communications Hierarchy
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Figure 2.  The Interoperability/Coexistence/Interference Continuum
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