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IEEE P802.15 High Rate Wireless Personal Area Networks Study Group Functional Requirements Standards Development Criteria

The IEEE P802.15 High Rate Study Group Working Group for Wireless Personal Area Networks (WPANs) reviewed and completed the required IEEE Project 802 Functional Requirements, Standards Development Criteria (a.k.a. the Five Criteria). The IEEE P802.15 WPAN Five Criteria response is in Italics below. 

1. BROAD MARKET POTENTIAL

a) Broad sets of applicability 

The increasing popularity of wearable, hand-held computing, communicating devices, and the proliferation of peripheral devices for them, has made clear that there will be broad based demand for these types of devices and connectivity between them.  

Wireless connectivity between these devices will make them easier to use, and more useful.  Since the next wave of these devices will need to support multimedia and large file applications, the next wave of wireless connectivity will require data rates faster than is currently available.  

Examples of these applications include providing high bandwidth between portable devices and high bandwidth home portals such as cable or DSL modems for video devices, collaborative maintenance with still imaging capabilities, mobile worker with large file transfer needs.  Examples of devices, which can be networked, include computers, PDA/HPCs, printers, set top boxes, information kiosks, image displays, virtual reality games, robotic toys and camcorders. 

The wireless capability will provide better user experiences, functionality, efficiency, productivity and, in some cases, safety of highly mobile workers using computing and communicating systems. 

The goal of this standard is to have a backward compatibility path to the P802.15.1 Task Group will increase the market penetration for both WPAN standards. 

b) Multiple vendors and numerous users 

The breadth of membership of this Wireless Personal Area Network (WPAN) Study Group and the size of Special Interest Groups such as BlueToothtm (1300 members) demonstrates the interest in WPANs.  Members include international wireless industry leaders, academic researchers, semiconductor manufacturers, system integrators, and corporate end users.

Individuals from more than 15 companies participated in drafting this PAR.  The target user base will be large as indicated by the growing demand for multimedia enabled PDAs, HPCs, Cellular/PCS Phones, digital imaging and digital audio devices.  This project also encourages the development of new categories in conjunction with the trend to extend high bandwidth to the home. 

c) Balanced costs (LAN versus attached stations) 

The standard for High Rate Wireless Personal Area Network (WPAN-HR) will be developed with the aim that the connectivity costs will be a reasonably small fraction of the cost of the target devices such as PDA/HPCs, printers, Set Top Boxes, Kiosks as previously mentioned. 

2. COMPATIBILITY

IEEE 802 defines a family of standards. All standards shall be in conformance with IEEE 802.1 Architecture, Management and Interworking. All LLC and MAC standards shall be compatible with ISO 10039, MAC Service Definition1, at the LLC/MAC boundary. Within the LLC Working Group there shall be one LLC standard, including one or more LLC protocols with a common LLC/MAC interface. Within a MAC Working Group there shall be one MAC standard and one or more Physical Layer standards with a common MAC/Physical layer interface. Each standard in the IEEE 802 family of standards shall include a definition of managed objects, which are compatible with OSI systems management standards. 

Note: This requirement is subject to final resolution of corrections and revision to current ISO 10039, currently inconsistent with ISO 8802 series standards.

The MAC (Medium Access Control) Layer of the Wireless Personal Area Network (WPAN) Standard will be compatible with the IEEE 802 requirements for architecture, management, and inter-networking. 

3. DISTINCT IDENTITY

a) Substantially different from other IEEE 802 standards. 

The 20 Mbps or faster data rates in this class of WPAN is not currently being pursued by any other Standards Task Group.

802.11 Standard may not provide balanced cost for the WPAN class of devices listed in section 1a. 

The 802.11 Standard does not address the power consumption envelope of the WPAN class of devices listed in section 1a. 

The 802.11 Standard may not address the reduced complexity requirements for the WPAN class of devices listed in section 1a. 

The 802.11 Standard optimizes for throughput at long distance, and roaming whereas the WPAN optimizes for low cost and low power consumption in a small form factor. 

The 802.15.1 Standard does not support the higher data rates.

b) One unique solution per problem (not two solutions to a problem). 

The High Rate Wireless Personal Area Network (WPAN-HR) Standard will consist of one Medium Access Control and Physical Layer per problem.  We are unaware of any existing standard that will address this class of devices. 

c) Easy for the document reader to select the relevant specification. 

The proposed High Rate Wireless Personal Area Network (WPAN-HR) Standard will be a distinct document with clearly distinguishable specifications. 

4. TECHNICAL FEASIBILITY

a) Demonstrated system feasibility 

There has been sufficient test results, and simulations to indicate that the power management, network frequency management, and network management services objectives of WPAN-HR are feasible.  Unlike WLANs which focus on robustness at long range, WPANs have a greater ability to focus on other priorities such as cost, size, power consumption and data rate.

b) Proven technology, reasonable testing 

There are examples of technology that exist today, which will allow design, and fabrication of these radio systems.   Error performance testing at 20 Mbps at distances defined by the WPAN (about 10m) indicates performance goal will be in the range required by this class of WPAN (refer to the PAR for WPAN definitions). 

c) Confidence in reliability 

The air interface protocol will be designed to meet commercial reliability standards. The data from existing products and prototypes representing the candidate approaches provide confidence in the reliability of the proposed solutions.

5. ECONOMIC FEASIBILITY

a) Known cost factors, reliable data 

Different performance requirements of WPANs will allow a substantially reduced cost of implementation over WLAN benchmarks.  High volume applications in the ISM band will provide a low cost source of components. 

Comparison of the candidate concepts to systems developed for P802.15.1 indicate cost will be very similar.

b) Reasonable cost for performance 

Based on test results, prototype, and production solutions, the implementation estimates meet expected size, cost, and power requirements. 

c) Consideration of installation costs 

One of the WPAN-HR standard objectives includes low cost installation with minimal operator intervention. 
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