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

The IEEE P802.15 4b Study 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 

There is increasing interest in offering wireless networking to even the most inexpensive devices, that up to now these devices have utilized unique, proprietary wireless interfaces and protocols that are different from vendor to vendor.  Since these devices will need to operate on batteries lasting multiple months to multiple years, this form of wireless networking connectivity will require substantially lower power consumption than is currently available or addressed in current standards or task groups activities.  

Examples of applications include Home Automation, Meter Reading, Medical Monitoring, Precision Agriculture and Environmental Networks, Industrial Controls, and Access/Authorization.  Examples of devices include Smart Tags & Badges, Auto Location ID’s, Stick-on and Security Sensors, Interactive Toys, Human Interface Devices ( HIDs), Portable bar code readers, and Remote controls.  With an effective wireless standard, geared to this class of applications, the market potential is huge.

The wireless capability will make these devices easier to use and provide additional functionality and efficiency.

b) Multiple vendors and numerous users 

The breadth of membership of this Wireless Personal Area Network (WPAN)  Low Rate Study Group demonstrates the interest in this class of WPANs. Members include international wireless industry leaders, academic researchers, semiconductor manufacturers, system integrators, and end users. Already, there are industry consortiums, such as ZigBee and WINA actively addressing the requirements of ultra low power, low data rate wireless PAN class networks and are promoting the current standard.

 The target user base will be large as indicated by the growing demand for wireless connectivity in almost all devices. 

c) Balanced costs (LAN versus attached stations) 

The standard for Low Rate Wireless Personal Area Network (WPAN-LR) 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 sensors, tags, HIDs, and bar code readers 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. 

Current projects in 802.15 and or other current standards and projects in 802.11 do not permit the raw data rate of 250 Kbps or much slower raw data rates in this class of WPAN essential for achieving the extremely low power consumption requirements.

Current projects in 802.15 and or other current standards and projects in 802.11 may not provide balanced cost for the WPAN class of devices listed in section 1a. 

Current projects in 802.15 and or other current standards and projects in 802.11 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. 

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

We are unaware of any other existing standard that will address this class of devices. 

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

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

4. TECHNICAL FEASIBILITY

a) Demonstrated system feasibility 

There have been sufficient test results, simulations, and standard implementations to indicate that the power management, network frequency management, and network management services objectives of WPAN-LR are feasible.  

b) Proven technology, reasonable testing 

There are examples of technology that exist today, which will allow design and fabrication of these radio systems.   

c) Confidence in reliability 

The air interface protocol will be designed to meet commercial reliability standards. Existing products provide confidence in the reliability of the proposed project.

5. ECONOMIC FEASIBILITY

a) Known cost factors, reliable data 

High volume applications in unlicensed bands provide a low cost source of components. Existing products indicate costs are less.

b) Reasonable cost for performance 

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

c) Consideration of installation costs 

One of the WPAN-LR standard objectives includes low cost installation with minimal to no operator intervention. 
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