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	Abstract
	[During the November 2007 IEEE 802 Plenary the IEEE P802.15 working group formed the IEEE 802.15 RFID Study Group with the goal to determine whether there was interest in creating a Project Authorization Request for RFID. The first meeting of the RFID SG took place in January 2008 during the 802.15 Interim Meetings in Taipei, Taiwan. This document contains the 5 criteria.]

	Purpose
	[This document is supporting the submission of the PAR to the P802.15 Working Group]

	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.


IEEE P802.15 Active RFID Standards Development Criteria

The IEEE P802.15 RFID Study Group for Active RFID Tags reviewed and completed the required IEEE Project 802 Functional Requirements, Standards Development Criteria (a.k.a. the Five Criteria). The IEEE 802.15 Five Criteria response is provided below. 

1. BROAD MARKET POTENTIAL

a) Broad sets of applicability 

There is a need for a common international standard for an active tag RFID system. The fact that multiple systems are in use today impedes the adoption of this technology as a global cross industry standard.
Examples of industries requiring active RFID applications include Aerospace, Civil Aviation, Logistics, Transportation, Railways, Oil & Gas (upstream & downstream), Chemicals, Mining, Automotive, Equipment Hire, Tolls, Beverage, Airport Operations, Port Operations.
Although these may seem like discrete industries with no direct connections in many instances their needs overlap considerably. For example, container transportation applies to each of these industries.

b) Multiple vendors and numerous users 

There are multiple single-purpose standards in the market place today.  What’s missing is a true, globally available multi-purpose standard. If a true global multi-purpose standard is developed, then it is highly likely that it would be used in all of the industries referred to in the 5C document, which in turn would mean a very large user base.
There are already multiple efforts underway globally to provide a standard air interface protocol for this purpose. However, the mere presence of such multiple efforts clearly eliminates the opportunity for a true, global standard. Thus should such a true global standard be developed then it is highly likely that it would be used in all of the industries referred to above, which in turn would mean a very large user base.

That large user base would in turn generate interest from multiple vendors. Today those vendors are hesitant to proceed in this market because the multiple efforts are creating multiple, but much smaller, user bases. This makes it extremely difficult for them to gain economies of scale and to recover their initial investment within a reasonable timeframe.
Consolidating the user bases into a common user base would provide the necessary incentive to entice multiple vendors to participate.
c) Balanced costs  

The proposed amendment to 802.15.4 must be developed with the aim that the connectivity costs will be a small fraction of the cost of the tag devices. As one example it might be necessary to ensure that the signal timing of the protocol supports meets the requirements for Real Time Location Service (RTLS). 
There is no direct comparison to be made of this protocol versus LAN since a wired version of this application is neither physically possible nor desirable.

There is the possibility of multiple functional groups and options that may require tradeoffs between cost and performance. 

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 Active RFID Standard will be compatible with the IEEE 802 requirements for architecture, management, and inter-networking. 

3. DISTINCT IDENTITY

a) Substantially different from other standards. 

The proposed standard functionality is not provided for today or by any other IEEE 802 standard. Both EPCglobal and ISO either already have an active RFID tagging standard or are in the process of developing one. The goal here is to develop a common global standard.
There is currently not an international standard for active RFID networks.  The purpose of 802.15.4f is to develop one.  An active RFID standard requires first and foremost a two-way communication capability further requiring a globally available standard defining the PHY and MAC.  Hence it is appropriate that it falls into the 802 wireless PAN standards group ensuring compliance with the 802 LAN/MAN architecture, 802 security, and overall 802 network management described in 802.1

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

This proposed amendment to 802.15.4 will provide a common solution for the global market. 

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

The proposed amendment to 802.15.4 will be a clearly distinguishable specification.
4. TECHNICAL FEASIBILITY

a) Demonstrated system feasibility 

Most active tags today in the market use a simplex (one-way) transmission scheme used for the sole purpose of determining location in order to reduce their energy consumption and have no congestion control mechanism for high density reads.  Active RFID  tags require the ability to provide bi-directional communications as well as ranging, and congestion control for high density reads using ultra-low power.

One active tag type mentioned in the 5C document, is not capable of bi-directional communication, nor ranging, nor multi-lateration in determining location is  ISO/IEC 18000-7 (433 MHz).  This tag type is used for identification but requires interrogation from a reader and does not transmit autonomously, uses a frequency not globally available, has no mechanism for congestion control, and has a limited read distance.

The presence of multiple active tag technologies demonstrates that there is an issue with the lack of interoperability and commonality of standards.

b) Proven technology, reasonable testing 

There are examples of technology that exist today, which will allow design and fabrication of these systems.
Some vendors have decided to adopt 802.11 for active location tags. This type of active tag is used exclusively for location determination and some (relatively little) sensing.  The primary issue with using 802.11 for autonomous active RFID tags is the amount of energy required to power the tag and the short lifetime and short mean time between maintenance intervals to replace batteries.  

Autonomous RFID tags are required to run for 3-5 years without a battery change.  This is not possible with 802.11.  

802.11 continues to focus on higher data rates than what is common with 802.15.4 and less on ultra-low energy consumption (a focus within 802.15.4).  

Furthermore, the volume of active RFID tags within a confined region using 802.11 will have a severe impact (high collision rate) on ‘non-tag’ stations on the same WiFi network (there are typically only three(3) non-overlapping channels) .  The 802.15.4f PAR includes a PHY amendment to the 802.15.4 standard to include narrow bandwidth PHY channels less than 3MHz wide (to increase available channels) which would reside below, between, and above 802.11 channels to minimize the chance of interference.

Today 802.15.4 is the most prevalent air interface standard for devices that require long battery life with limited maintenance. 802.15.4 is currently being widely deployed in sensor and control networks for which it was originally designed.   As accepted by industry for low energy use active sensing and control devices, 802.15.4 is a much better starting point for the development of an active RFID standard than is 802.11.

c) Confidence in reliability 

The additional functionality to the MAC will be designed to meet relevant reliability standards. Existing products provide confidence in the reliability of the proposed project.

      A coexistence assurance document will be submitted to the 802.19 TAG. 
5. ECONOMIC FEASIBILITY

a) Known cost factors, reliable data 

Active tag systems are already in use on a large scale but as proprietary systems. This indicates a certain level of cost tolerance is already in place in some markets. A common standard spread across a very large common user base and supported by more vendors would reduce costs from current levels.

b) Reasonable cost for performance 

Based on test results, prototype, and production solutions, the estimates meet expected size, cost, and power requirements. The system and devices are expected to work 24/7 in rugged outdoor conditions with the highest availability.
c) Consideration of installation costs 

One of the 802.15.4 standard objectives includes low cost installation with minimal to no operator intervention. 
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