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RFID Application Standards  

Abstract

Radio Frequency Identification (RFID) provides the capability to attach identity and other information to a physical object in the form of an electronic tag, which can be accessed remotely through a radio frequency reader and transmitted to application software.  

RFID tag hardware consists of a computer chip plus antenna which can be read from, and optionally written to, using an RF reader via radio frequency. Tag and Reader can operate in active mode with battery powered tags or in passive mode using reader power. 

Basic RFID is used to locate, track and identify assets and commodities, and to trigger events such as information exchange.  New RFID capabilities offer a range of business opportunities for attaching additional information to a tagged product or shipping container and exploiting that information to streamline business processes.

RFID applications are now being developed for Transportation, Logistics, Material / Inventory Management and Aircraft Maintenance in the Aerospace and Defense (A&D) Industry. 

· ERP and MRP applications supporting RFID applications 

· Multiple Industry verticals defining cross industry RFID data vocabularies

RFID technology has multiple technology dimensions requiring agreed common interoperable standards and implementation guidance across the A&D Supply Chain:

· Hardware, covering the physical aspects of tags and readers

· Air interface, which defines how readers communicate with tags, to read and write information, with option of selective reading of subsets of information from a tag

· Conformance and performance standards for comparing actual devices with standards

· Data content, covering identifiers, structure, semantics and syntax

· Application protocols for communicating data and instructions to application software

· Applications, which combine the above into a business solution
· Operational guidance
The first three of these are not specific to any particular business sector.  Effective exploitation of RFID by the A&D industry will require specific business scenarios and the associated identification of tag-based information requirements.  The scenarios will include a clear definition of the actors, information flows and event trigger points.

Example scenarios

Responsible organization

Technology Dimension:

· ISO/IEC JTC1/SCS31 - Automated Data Capture.
· GS1 (formerly EAN/UCC) 

· EPCglobal 
· AIMGlobal

· ITU
Business Dimension:

· ISO TC184/SC4 for industrial RFID application standards, and PLCS  
· ISO TC122/104 Joint Working Group on Supply Chain applications
· EPCglobal 

· AIA - RFID supplier shipping data exchange guidelines
· AIAA - Network-centric aircraft product support study
· SAE - Society of Automotive Engineers
· ATA 

· AIAG 

· DoD 

· EXOSTAR 

Lead Organization within ASD 

ASD Strategic Standardization Group - contact:   TBD
Other stakeholders – by function/organization

AIA

· eBusiness Steering Group 

· Product Support Committee 

· Technical Operations Council 

· SSFA Strategic Standardization Forum for Aerospace

ATA 

· SPEC 2000 and 2200 Standard Guidance Committee

ASD

· S1000D Technical Publications Specification Management Group

· S2000M Maintenance and Coordination Group
SAE
· G-18 RFID for Aerospace Applications
Business Justification

· The broad business case for RFID is based on the benefits arising from Automated Data Capture, avoiding the costs arising from errors in data capture, and the speed and convenience of immediate access to information at any point in the supply chain.  Additional business cases apply to specific applications, such as maintenance management.

Description of activity/deliverables  

Activities

· International standards for Automated Data Capture are the responsibility of ISO/IEC JTC1/SCS31.   The ISO standards recognize EPCglobal solutions as an alternate content definition.
· GS1 (formerly EAN/UCC) is a leading global organization dedicated to the design and implementation of global standards and solutions to improve the efficiency and visibility of supply and demand chains globally and across sectors.
· GS1 and the European Standards organization CEN are participating in a two-year EU-funded project Global RFID Interoperability Forum for Standards (GRIFS) with the aim to improve collaboration and thereby to maximise the global interoperability of RFID standards.
· EPCglobal Inc is a subsidiary of GS1 and is a not- for-profit standards organization developing and driving global adoption of Electronic Product Code (EPC) technology for Automated Data Capture, ranging from bar codes, eCommerce, and data synchronization, to EPC/RFID, and business process automation standards across all industry supply chains.   EPCglobal working committees provide cross industry development of common RFID tag technology, hardware, software and application data standards.  It also operates vertical industry action groups to develop industry-specific business application standards and guidelines.  The EPCglobal A&D group is developing Data Exchange process and data standards for RFID-triggered read events and data exchange events within the Logistics, Material Management and Aircraft Maintenance domains. 

· ISO TC184/SC4 is working in conjunction with SC31 to develop RFID application standards to meet a range of industrial requirements, with information content compatible with existing product data standards such as STEP and PLCS.  This may include a development of  ISO 21849 to cover multiple sectors.  SC4 also cooperates with OASIS on the development of PLCS Data Exchange Specifications
· ATA SPEC 2000 is developing RFID user guidelines for commercial aircraft for shipping and maintenance
· AIAA is working on a strategy for integrating the maintenance and supply chain functions to support network-centric aircraft product support

· AIMGlobal develops guidelines for RFID use

· SAE is developing AS5678 to harmonize the RFID requirements defined by Federal Aviation Administration and EASA policy memos 

· AIAG developing RFID standards affecting ground defense systems

· DoD is developing it’s own requirements with some input from the aerospace community, for issue as DFAR clauses for RFID contract requirements

· EXOSTAR developing RFID event data exchange support capabilities 

· Software and hardware vendors are collaborating with all the above to produce the products and services to support the RFID technology.

· Application software vendors are participating in the above activities and producing application software products to provide application infrastructure. 

Activities

· The GRIFS project will deliver an up-to-date inventory of RFID standards, and a collaboration structure to coordinate future RFID standards development.

· JTC1/SC31 has developed a series of basic standards covering

· ISO/IEC 15418 – Data identifiers 
· ISO/IEC 15434 – Transfer syntax 
· ISO/IEC 18000 - Air interface 

· ISO/IEC 15961 - Application interface 

· ISO/IEC 15962 - Data encoding rules 

· ISO/IEC 15963 - Unique identification for RFID tags 

· ISO/IEC 24752 - System management protocol

· ISO/IEC 18047 - RFID device conformance test methods
· ISO/IEC 24710 – Elementary tag functionality 
· ISO/IEC 24729 – Implementation guidelines (RFID labels, antenna installation and recycling) 
· ISO/IEC 18046 – Performance test methods 
· EPCglobal has developed a series of standards for electronic product codes, including

· EPC tag standard - content and encoding for GS1 data elements (published)

· EPC data tag translation standard for translating between machine-readable versions (published)

· EPC reader protocol standard for communicating with application software (published)

· Application level events standard (published)
· UHF Gen 2 air interface protocol (published - revision in work)

· ONS application interface (published)

· EPCglobal certification of hardware/software against published specifications
 (published)

· EPCIS framework and query interface (in work)

· Reader management (in work)

· Reader operations protocol (in work)

· HF air interface protocol (in work)

· E-pedigree (in work)

· User memory on tag data (study)

· Active tag requirements (study)

· Product data protection (study) 

· Data exchange format for read events (study) 

· Requirements for batteries and sensors (study) 

· Public policy guidelines definitions (study) 

· AIA has developed the initial supplier guidance for RFID use in supplier to prime shipping information.  It is also compiling use cases of RFID applications.

· ATA

· Data standards for part information (in work)

· Part identification standard (CAGE code + serialization) (published)

· Traceability standard (published)

· Data exchange of RFID shipping information (study)

· SAE

· Passive UHF RFID tags for aerospace – AS5678 (in work)

· Future hardware configurations (possible use for SAE standards)

· Future testing and certification for validation (possible future activity)

· AIM

· AIM RFID Emblem (published)

· AIM guideline on RFID labels (published)

· AIM guideline on RFID and recycling (published)

· AIM guideline on RFID tag quality, Part 1 tires (published)

· RFID interrogator systems (in work)

· Monitoring RFID regulatory environments (in work)

· RFID effects on health and safety (in work)

· Data access security (in work)

· Sensors and transducers (study)

· AIAA

· Network-centric aircraft product support (maint./supply chain integration) (study)

· DoD

· DoD Passive tag data construct for shipping labels (published)

· HERO, HERP, HERF – Hazards of Electromagnetic radiation 

· ISO TC184/SC4 

· Identification of RFID application scenarios (in work)

· Pilot use of RFID application standards (AFI) - UID, NSN and product characteristics (in work)

· OASIS PLCS supports the use of RFID 
· DEX (data exchange set) for aviation maintenance (in work)

· DEX Product as individual (in work)

· DEX Operational feedback (in work)

· DEX Maintenance planning (in work)

· DEX Work package definition (in work)

· Regulatory Agencies

· FAA May 2005 policy – Passive UHF RFID use on aircraft (published)

· FAA policy – Active UHF RFID use on aircraft (in work)

· EASA policy – Passive UHF RFID use on aircraft (in work)

· IATA (joint with ATA)

· RFID Baggage handling guideline (published)

· EXOSTAR

· RFID event data exchange services (in work)

· Auto-ID Labs (activities)

· Life-cycle ID and data management

· ID application matching – choosing the right ID for the process and environment

· Sensor integration  - Sensor and RFID data

· Data synchronization – data on the tag and data in the database

· Track and Trace

· Security -  Data 

· Aircraft TAT

Assumptions

· The aerospace and defense industry will be a player in providing requirements for the development of RFID technology  

Business benefits 

The A&D supply chain members are organizing in various forums to develop technical and application standards for real time logistics and asset management using RFID.   These require common predictable inter-enterprise solutions for which ASD is well positioned to provide industry-level coordination.

The work will allow the A&D industry to leverage RFID application standards expertise and development to augment the ASD suite of Aerospace & Defense collaboration data standards for the logistics, material management and aircraft maintenance domains. 

Location in ASD SSG Framework

RFID application standards will need clearly-defined scenarios to enable the identification of Business Process Use Case and associated information requirements for the tag and application interface.  These will be supplemented by identification of appropriate standards for the physical representation on the tag.

ASD SSG action plan

· SSG to monitor and participate in the definition and development of sector-specific RFID application standards through EPCglobal, GRIFS and other groups as necessary to assure interoperability of emerging standards with the existing ASD suite of standards and guidelines.

· SSG to review the Process Flows, Use Cases and Data Models from all relevant RFID application standards work

· ASD to contribute its business requirements arising from scenarios to the global development of RFID application standards

· When sufficient RFID application standards products are available for review, the SSG should consider a recommendation for adoption of appropriate standards.  

ASD SSG Status (updated)

Blip introduced after SSG meeting 7.
Adoption Plan

· The basic RFID technology standards are going to be developed and implemented for the mass market, with opportunity for A&D to influence via participation in EPCglobal and ISO technical committees.  They will be suitable for adoption without change.

· The associated business application standards will need to be defined or tailored for A&D use cases in a forum with customers and suppliers.  This will be done via use cases, message models and user guidelines developed within the EPCglobal forum as well as ATA, ASD and AIA organizations. 

ASD adoption statement 

To be added after ASD approves the results of the initiative for inclusion in the Interoperability Framework - contains any qualification to the deployment 
ASD recommendation 

To be added on completion of the SSG activities 
Link to a standards host site 

EPCglobal Link:  http://epcglobalus.gs1us.org/portal/server.pt
GS1 Link:  http://www.uc-council.org/gs1us.html
GRIFS project: http://www.grifs-project.eu 
Link to supporting material 
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