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The creation of open standards is an important part of the introduction of new communication technologies.  The use of an open process insures that a variety of uses for the technology are considered as part of the development process, and provides the broadest and most rigorous review of technical specifications.  It also increases the probability that a large number of companies benefit from developing products based on that standard equally which, in turn, assures the optimal market growth for such products.  Finally, open standards are encouraged by regulatory bodies and trade agreements, a vital factor in building international adoption of a standard.  WiMedia endorses the open standards processes fully.  This paper is intended to describe the approach that is being taken to create a base of open, international standards for Ultra Wideband (UWB).

A chronological progression of events is probably the best way to approach this discussion.  A sequence of decisions that were made in the process of building WiMedia’s strategy starts in January of 2003 with the formation of the IEEE 802.15.3a task group.

Prior to January 2003, the IEEE conducted study groups to investigate the possibility of pursuing a standard based upon the new FCC spectrum ruling on UWB which occurred Feb 14, 2002.  The IEEE 802 committees have for some time taken the lead in the standards community in developing wireless local area networks (LANs) and personal area networks (PAN).  As a first step, the new 802.15.3a committee put out a call for proposals which resulted in 21 proposal submissions.

Normal processes in the IEEE 802 committees are fairly efficient at dealing with small volumes of proposals.  But the very large number of responses that were received to this call strongly suggested that the selection process would require a very long period of time to resolve.  This in turn caused a number of companies to begin working on privately merging proposals with common elements in an effort to accelerate the work.  

The external merge work started with a group of companies who shared a common design philosophy of multi-banding.  The group agreed that engineers would be asked to compare the relative tradeoffs of the various proposals and that the guiding philosophy was that the “best technical solution” would prevail.  This approach proved very successful.  The group developed a common multi-band proposal based upon the merging of the first group of proposals.  A second proposal was developed based upon Texas Instruments’ Orthogonal Frequency Division Mutiplexing (OFDM) proposal.  By the time that the IEEE 802.15.3a committee met again in May 2003 to consider proposals again, it was possible to go through a “downselection” process that reduced the total number of proposals from 21 to 2 in a single meeting.  The two proposals left were the Multiband OFDM proposal and a proposal based on direct sequence technology. 

This was the point at which the process became jammed and remained that way for the next 2.5 years.  The IEEE process has a number of key features that make it prone to jamming, and indeed the problems that beset the 802.15.3a committee have also occurred in many other IEEE 802 committees.  Two key features are that voting is open to any individual who attends a small number of sessions, and that technical decisions require a supermajority of 75% of the eligible voters.  In effect any company may acquire as many votes as it wishes, and a small minority may prevent progress indefinitely.  The IEEE process tends to work least effectively when a choice must be made between two fundamentally different and irreconcilable technologies, as was the case in the 802.15.3a activity.  

Unlike other committees who elected to release two methods as part of a single standard, in IEEE 802.153a many members believed that this approach would be destructive to the PAN market because it operated over extremely short range (<10m) and so was particularly vulnerable to interference.  Further more, having two different and incompatible standards to perform the same function would only have confused the market and delay the adoption of either of those technologies. 

Supporters of the Multiband OFDM proposal decided not to support an effort to split the standard.  But it was also necessary that the delay in the standards process did not result in a delay in the entry of products into the market.  To prevent this from happening, the OFDM supporters elected to continue the work on standardization outside of the IEEE 802.15.3a task group while the committee continued efforts to resolve its jam.

Over a period of time, this outside group gradually formalized their relationship to provide a legal context in which to work.  While starting as an organization called “Multiband OFDM Alliance” (or MBOA), eventually this group became known as the WiMedia Alliance (see www.wimedia.org).  The organizational structure is similar to that of the Wi-Fi Alliance, an organization that tests, certifies, and promotes interoperable IEEE 802.11 products.  In the case of the WiMedia Alliance, technical specification development and certification and interoperability activities are unified in one organization.    

As time continued to pass and the IEEE 802.15.3a task group remained jammed, WiMedia decided to take the next logical steps.  First, it voted to release the WiMedia specifications to enable the industry to build to a common set of guidelines.  Second, the group elected to pursue standardization in alternative bodies (such as the international standardization organizations ECMA, ISO and ETSI).

To conclude this history chapter in the development of the UWB standard, on January 2006, after three years of a jammed process in IEEE 802.15.3a, supporters of both proposals supported the shut down of the IEEE 802.15.3a task group without conclusion. 

In seeking an alternative to the IEEE 802 processes, WiMedia sought a group that would be able to avoid the principal flaws that beset the IEEE.  During this review, Ecma International surfaced as an organization of interest.  Ecma had a number of rules which seemed particularly prudent.  They required one vote per company.  This more closely mirrored the way that engineers behaved in practice during standards deliberations.  They also had a rule which required that once a technical program was started, only technical objections would be entertained as valid excuse for objecting to the work’s completion.  This removed political and business issues from consideration.  Ecma also works primarily by consensus, but if voting is required, a majority vote is used.  Finally, Ecma  has developed a web of relationships with other critical organizations which have the potential to be very valuable in developing out the international work.

Based upon these working rules, WiMedia members approached Ecma and requested that they undertake UWB standardization.  Ecma agreed. The technical committee TC20 began working immediately, using the WiMedia specifications as the starting point of the work.

During the investigation of possible standards bodies, WiMedia members became increasingly aware of the broader interconnection of standards into the world at large.  Specifically, standards become an important part of the regulatory process in Europe and are also tightly coupled into the trade related treaties that form the basis of the World Trade Organization (WTO).  With this broader understanding in hand, a more extensive plan for standardization was developed.

The next major plan element relates to trade protection.  But first, a little background information is probably in order.  

Administrations around the world have long since recognized that it is possible to use local standards as a justification for exclusion of foreign trade imports.  To get around this problem, trade agreements generally require that products which comply with internationally recognized standards must be permitted.  If a product is unfairly excluded, the product manufacturer, through their administration, has a position to object to unfair treatment under the trade treaty.

In pursuit of this protection, WiMedia members elected to pursue standardization through the International Standards Organization (ISO) which is frequently named as a recognized international standards body in these treaties.  Ecma, as it turned out, has a formal relationship with ISO.  Ecma has also been responsible for creation of the fast track ISO process.  At the point that Ecma approved the TC20 standard for UWB, WiMedia members in Ecma requested that the standard be immediately submitted to the ISO fast track process.  This process requires approximately 6 to 8 months to complete.  

In addition to trade protection under ISO, there are also regulatory relationships with standards that required additional attention.  Specifically, in Europe, there is a close connection between the regulatory process and the standards process that does not exist in the US.  

When the European Commission (EC) decides to encourage the development of a technology, they have the option of issuing a mandate requiring this to be done.  In the case of UWB, the EC issued a mandate which required the regulators (CEPT) to issue appropriate rules to allocate spectrum for UWB products to use.  The EC mandate also required that ETSI generate appropriate standards to define UWB.

At the point of this writing, CEPT has issued a set of draft rules to define the regulations which are expected to advance to become law.  As part of these regulations, there is a requirement that UWB devices must implement certain mitigation techniques in order to reduce their likelihood of interference to other services.  Two of these techniques are Detect and Avoid (DAA) and a cap on device activity.

Although CEPT and the regulators conceived of these techniques, it is the obligation of the ETSI committees to work out the detailed definition of the mitigation methods.  Once again, Ecma’s close relationship to ETSI made it possible to pursue a joint work item between Ecma and ETSI on these mitigation methods.  This will allow Ecma to modify its international standard to reflect European requirements and simultaneously work with ETSI to define the specifics of the requirements which are to be included into the Ecma documents.

Once the Ecma documents are adjusted to account for the European regulatory situation, it will also be possible to petition ETSI to recognize the Ecma document (at least the European portion) as being the European standard for UWB.  

As other regulatory groups come on line around the world, the Ecma would plan to make further changes to the document to reflect these conditions.  As these changes are made, the work will be advanced to ISO as changes in those documents as well.

The initial technical specifications within WiMedia have been complete and stable for some time.  Work is ongoing in interoperability and compliance testing, where the early events hosted by WiMedia have demonstrated successful interoperability between multiple vendors.  Certified and interoperable mass market products based on the initial technical specifications are expected in the near future.

New technical specifications are also being actively pursued within WiMedia.  Some of these relate to enabling new applications, through specification of the WiNet and Bluetooth Protocol Adaptation Layers.  Other changes relate to enhancements designed to respond to evolving international regulations, building on the spectral flexibility and coexistence features of multi-band OFDM.

In summary, markets for new technology will only grow if the following conditions are met: (1) the technology is not fragmented among multiple incompatible standards, (2) the technology is standardized openly with a multitude of companies enjoying the advantage of an open process technology rather than being held hostages to individual Intellectual Property holders, and (3) the standards are global, assuring global trade of products based on this technology.  
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