March, 1994
      DOC: IEEE P802.11-94/xxx

XXX, 0000
 IEEE P802.15-01/042r0

IEEE P802.15

Wireless Personal Area Networks

Project
IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANs)

Title
TG4-Time-Domain-LR-PAN-CFA

Date Submitted
[The date the document is contributed, in the format “21 May, 1999”]

Source
[Mike Derby]
[Time Domain]
[Cummings Research Park 
7057 Old Madison Pike 
Huntsville, Alabama 35806 USA]
Voice:
[(256) 922-9229  ]
Fax:
[256) 922-0387  ]
E-mail:[mike.derby@tdsi.com ]

Re:
[Response to TG4 low rate WPAN CFA]

Abstract
[Description of document contents.]



Purpose
[Description of what the author wants P802.15 to do with the information in the document.]

Notice
This document has been prepared to assist the IEEE P802.15.  It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s). The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.

Release
The contributor acknowledges and accepts that this contribution becomes the property of IEEE and may be made publicly available by P802.15.

LR-WPAN Applications.

Firefighter PAN

Firefighters operate in small, isolated groups at the scene of an incident, often with little or no communication due to the inadequacy of radios indoors. A wireless PAN for firefighters has many advantages:

· Networked voice communication. The possibility to relay voice messages across a network of distributed nodes (firefighters) greatly increases the range and robustness of RF voice links indoors.

· Firefighter status information. The ability to pass firefighter status both to peers and to a command center can greatly increase the efficiency and safety of fighting a fire. Such data might include:

· Respiration rate;

· Pulse rate;

· Blood pressure;

· Local temperature;

· Remaining air supply for breathing apparatus.

· Commands to firefighters. Similarly, efficiency and safety both would be increased with the ability to pass information to firefighters. Such information might include:

· The location of danger spots;

· Locations in need of immediate attention;

· Colleagues in need of assistance;

· Victims in need of assistance;

· Location awareness. The precision tracking of firefighter location will greatly add to the benefits of a WPAN. In conjunction with firefighter status and command provision, location awareness will add the following:

· Much faster rescue times. In some cases rescue is only possible with accurate location information;

· Location sensitive commands;

· Efficient coordination from command center.

· Building synchronization. The firefighter WPAN may link to the incident building’s WLAN to provide such information as:

· Building plans

· Stairwell locations

· Elevator status

· Fire alarm status

· Firefighting equipment status

Network Details:
· 20 to 50 devices

· Devices include

· command console

· firefighter console

· sensors

· 2 way radio

· Command console acts as master node to initiate network

· Nodes scan for beacon from master and request to join

· Nodes join automatically after authentication from master

· Traffic flow: CSMA plus collision avoidance

· Data type:

· Voice

· Location

· Telemetry

· Status

· Location, telemetry and status sent at 1Hz with minimal latency

· Master-Slave topology. Peer to peer allowed with privacy codes. Nodes become relays to master as necessary.

· PAN may network to building LAN. LAN becomes subordinate – responder mode.

· Two PANs in range may merge after authentication if in range. One master capitulates and hands it’s slaves to other master. Network status information transferred at handover.

· Security and authenticity must be supported

· Pager sized device

· Battery life driven by operational constraints (~30 minutes)

· Range up to 50 feet indoors

· Location with 6 inch accuracy at 1 Hz

Automated Home
A low data rate WPAN in the home will serve as a home automation network. This network may serve some or all of the following functions:

· Appliance control. The wireless control of home appliances, either via central control unit or remotely over the internet, will be facilitated by a low rate network. Additionally, appliances may communicate as peers in cooperative exercises (e.g., digital satellite receiver and VCR).

· Synchronization. Occupiers may wish to synchronize a PDA or similar device to appliances in the home. For example:

· Synchronization of shopping list from automated larder/refrigerator stock control;

· Synchronization of tasks/schedule with electronic family chalkboard.

· Cordless telephone. The cordless telephone in the home may be part of the network to connect caller ID to home “address database” or personal PDA.

· Home PC. The home computer will be part of the network and may act as the server for appliance control.

· Games consoles. Games controllers will be wirelessly connected to consoles, with interconnectivity with other consoles in the home for networked gaming. This may be extended through the neighborhood by linking WPANs
· Location awareness. The home WPAN will be greatly enhanced by awareness of the location of occupiers. Some of the enhancements would be as follows:

· Favorite settings: Lighting level, temperature level, TV station etc. can be automatically selected on entering a room;

· Security: Selective security system covering only unoccupied portion of home; automatic arm/disarm;

· Gaming: Games consoles networked and integrated into local environment for dynamic gaming;

· Convenience: PDA functionality alters from room to room: becomes TV remote in family room; becomes hi-fi remote in music room; becomes appliance controller in kitchen etc.;

· Automated cleaning: Robotic appliances (e.g. vacuum cleaner), safely controlled using precision, closed loop navigation and awareness of location of occupants.

Network Details
· Many devices – up to 100?

· Devices include

· PDA

· PC

· Appliances

· Home automation devices

· Telephone

· Network is automatically initiated by two authorized devices in range

· Data type:

· Location

· Telemetry

· Status

· Commands

· Data sent aperiodically with latency up to 1 sec for most applications, minimal for games and robotic devices.

· Peer to peer topology

· Network may interface with high data rate home WLAN. PAN nodes become LAN slaves in this instance

· Neighboring PANs may interact if authorized. Authorization required for each peer to peer connection.

· Device form factor is chipset for integration.

· Devices mostly mains powered from appliance.

· Range to 50 feet indoors

· Location with 6 inch accuracy at 1 Hz.

SOHO

In the small office/home office, a local, wireless network is desirable, and will provide the following capability:

· LAN. A low cost, and low installation overhead LAN for the small office, effectively the size of a PAN. A WPAN is easily setup by the novice, and easily reconfigured as the office evolves, which is inevitable and rapid in the SOHO environment. This PAN should include the capacity to grow into interconnected PANs or a LAN as the office grows.

· Visitor Connectivity. Visitors entering the premises have instant access to network including such items as printers, projectors etc.
· Location awareness. Location awareness will be important for security issues. In this environment a low cost, low power, transmit-only tag my be used to track:
· High value assets
· Classified material
· Uncleared visitors in classified buildings
Network Details
· Many devices – up to 100?

· Devices include

· PDA

· PC + peripherals

· Tags

· Network is automatically initiated by two authorized devices in range

· Data type:

· Location

· Telemetry

· Status

· Commands

· Data sent aperiodically with latency up to 1 sec for most applications.

· Peer to peer topology

· Network may interface with high data rate WLAN. PAN nodes become LAN slaves in this instance

· Neighboring PANs may interact if authorized.

· Device form factor is chipset for integration.

· Range to 50 feet indoors

· Devices mostly mains powered. 2 yr battery for tags.

· Location with 6 inch accuracy at 1 Hz.

Industrial Premises
An industrial premises, for example a warehouse or manufacturing facility, will benefit greatly from a low rate wireless network. A large supermarket such as Wal-Mart may also be considered to be an industrial premises similar to a warehouse. This type of network will provide the following:

· Local communications. Voice and command data to deployed workers for tasking and feedback. This may include:
· Stock picking instructions in warehouse
· Stock location instructions for deliveries
· Raw material request at production line
· Feedback on process status on production line
· Shipping and Receiving Control. Trucks equipped with a compatible PAN will automatically interface to receive:
· Delivery location instructions

· Delivery confirmation receipt

· Pick-up location instructions
· Load data
· Location awareness. Location awareness is critical to the efficiency of an industrial environment. This may take the form of transponder tracking with two way communications, or the tracking of low cost, low power transmit only tags. Location awareness will provide the following benefits:
· Knowledge of worker location to aid deployment decisions

· Location sensitive instructions to workers

· Inventory tracking.

· Closed loop position control of robotic equipment, e.g.

· Robotic fork lift

· Robotic cleaning apparatus

· Robotic manufacturing equipment

· Automated shipping and receiving: stock automatically received into inventory when being unloaded from truck. Storage location automatically assigned and transmitted to worker or robotic aid. Temporary storage locations assignable and easily controlled.

Network Details
· Many devices – 1000’s including one way tags.

· Devices include

· PDA

· Barcode scanners

· RFID scanners

· Sensors

· Network is automatically initiated by two authorized devices in range

· Data type:

· Location

· Telemetry

· Status

· Commands

· Data sent aperiodically with latency up to 1 sec for most applications, minimal for voice and robotic devices.

· Master-Slave topology. Peer to peer allowed with privacy codes. Nodes become relays to master as necessary.

· Network may interface with high data rate WLAN. PAN nodes become LAN slaves in this instance

· Neighboring PANs may interact if authorized.

· Device form factor is chipset for integration.

· Battery life 2 yrs for tags, 1 day for transceiver devices.

· Location with 6 inch accuracy at 1 Hz.
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