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	Abstract
	Inform 802.15 WG of 802.18 regulatory comments important to 802.15.3a and 802.15.4a.
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Participation in 802.18 regarding Ofcom Consultation Response

The IEEE 802.18 regulatory group has drafted the following proposed response to the request from OfCom for comments on the OfCom UWB “position to adopt in Europe on ultra wideband devices in 3.1-10.6GHz”. They have circulated several drafts of these comments on the 802.18 reflector (no document number in 802.18). On their 8March05 conference call, I suggested that they obtain comments from 802.15.3a/4a members who have an interest in regulatory approval prior to completing a document for review and approval by other 802 working groups. They agreed to do this in Atlanta.

802.18 will review the proposed OfCom consultation response during the Atlanta plenary meeting during the second Tuesday (10:30 AM) session. Those who are interested should review the OfCom UWB document. It can be found at (http://www.ofcom.org.uk/consult/condocs/uwb/). 802.18 will draft a proposed response following that session that will be circulated to other 802 working groups for approval. Since comments are due by 24March2005, this must be done in Atlanta or no comments will be provided by IEEE 802.

Since the release of this document, the ECC TG3 committee has also prepared a report to the ECC : Final Report to EC in response to the Mandate on UWB: “Technical, operational and regulatory criteria for the harmonized use of radio spectrum for UWB-based applications”. This report is much more stringent than that proposed by OfCom and includes a proposal for future work to address mitigation techniques that may allow reasonable power levels (-41.3 dBm/MHz instead of -70 or the suggested -55 dBm/MHz middle ground) to be approved for UWB devices in Europe. Another submission to the 802.15.3a/4a will be provided to summarize the impact of this report and what UWB proponents are doing to help define reasonable regulatory rules in Europe.

UWB Consultation questions

All text in black comes from the UWB consultation document.  This text is either the questions that OfCom asked for reply or it is clarification to help understand what the question asking.  I have supplied the text in color as a starting reply.  Feel free to use this document to supply your own replies.  Please use a different color if you do so.  Otherwise, send me any comments you have and I will merge your comments in with mine.

Q1: Are these the appropriate topics to be consulting on?


OfCom's key points are:

1. Whether it is appropriate for OfCom to take a regulatory view on UWB.

2. Whether OfCom has considered all the appropriate evidence and has analysed it correctly.

3. What our preference towards allowing UWB should be.

4. What our strategy should be towards influencing and co-operating with international bodies.
For any wireless technology to be successful it must be made available to the world market place. This means that the use of spectrum world wide must be coordinated as much as possible. Recent examples of this coordination is the 2.4 GHz. Band when the Bluetooth SIG visited several countries and obtained agreement  for it’s use in 2.4 to 2.485 GHz. In those countries. In the 5GHz. Band similar work was done between the ETSI Hiperlan 2 and IEEE 802.11 organizations who worked with the ITU-R and FCC as well as other regulatory bodies to obtain almost world wide frequency band allocations. [Murray]

Q2: Do you agree with this analysis of our statutory duties? Are there any important factors that have been omitted?


OfCom's statutory duties and how they relate to UWB:

· Availability of spectrum. If UWB can be deployed without undue interference to other authorised services then it effectively increases the availability of spectrum. It does this not in the conventional sense of making more frequencies available, but by more efficiently using spectrum already allocated.

· Current and future demand for spectrum. The economic study, discussed in Section Section 4, suggests there may be a demand for some novel applications that can only be provided using UWB technology. Therefore, allowing UWB would be in line with this duty.

· Efficient management and use of the spectrum. Similarly to above, if UWB can be deployed without causing undue interference to existing applications then it increases the benefits that can be generated by the radio spectrum.

· Economic and other benefits. As discussed in Section Section 4, UWB is likely to bring significant economic benefits.

· Development of innovative services. UWB would allow a number of new innovative services to be deployed.

· Promoting competition in electronic communications services. Allowing UWB devices to be used would increase competition in the provision of a wide range of short range wireless devices and applications.

· Development of the European internal market. Working within Europe to harmonise any regulations concerning UWB would further this duty.

Q3: Do you agree with the economic study? Are there other studies that OfCom should be conducting?


The conclusions listed seem to be derived solely from the Mason study.  The Mason study is only valid for the assumptions made.  The Mason study assumes that the UWB devices are used strictly indoors.  If UWB technology is expected to be implemented in handheld mobile devices, it would be difficult to assume that these devices will not be used outdoors.  Depending on UWB deployment scenarios, outdoor use may be as likely if not more likely to cause harmful interference.


The Mason study notes that outdoor UWB applications, “... will have a greater potential to interfere with other radio users.”  But the Mason study states that, “... these systems are outside the scope of the study, as only PAN applications are considered.”  Therefore, if the Mason study is the only influence in deciding to allow UWB deployment in the UK, that decision will not have considered the more potentially interfering cases of outdoor UWB usage. 


It is appropriate for OfCom to consider only indoor UWB use if OfCom prohibits all outdoor use, as considered in number 5 of section 4.2.8.  It is unclear, however, how outdoor UWB device prohibition would be enforced.  It would be difficult to prevent someone from taking a handheld UWB device outdoors.


There are also assumptions made in the Mason study about the position of receivers used by other radio users in relation to a UWB transmit antenna.  The scenarios examined for systems such as microwave links and C-band satellite receivers in the Mason study, “... assumed that the affected antenna was situated on top of an office building with a high density of UWB activity.”  In these scenarios, it can be easily understood how the potential for harmful interference by UWB devices into other radio services would be low.  The transmissions would have to penetrate several floors to reach a rooftop receiver and would be significantly off boresight.  There are known cases in Canada and the US, for example, where C-band satellite receivers are positioned on platforms near ground level in close proximity to several surrounding high-rise office buildings.  In these cases, there could easily be indoor UWB devices operating in a PAN environment positioned above the satellite receiver and transmitting through a window into the receiver only a few degrees off boresight. [Caldwell]

A liaison between OfCom, The FCC and Industry Canada would add to the UWB knowledge, fact and fiction as well as the benefits of this spectrum usage. [Murray]

Q4: Is there a better way that future use of the spectrum could be taken into account?


In undertaking the economic study, after some debate and discussion, we guided the consultants not to consider the potential cost of interference from UWB to future systems, for example, equipment that might at some point be deployed in the 2500-2690MHz bands or possible 4G equipment.

Future use of spectrum should always be taken into account. Not by guessing what may come along but by making as sure as possible that a technology that is authorized has the tightest possible limits applied to it so that future sharing use can be considered. There are currently technologies that because of near far problems cannot share the spectrum even with a similar system unless there is coordinated power control between systems. [Murray]

Q5: What is the most appropriate solution to the potential interference from UWB to BFWA?

· The mask could be modified, with perhaps the lower frequency increased from 3.1 GHz to, say, 5 GHz, or "notches" inserted into the mask on a dynamic basis in the band currently used for BFWA (3.4 - 4.2 GHz).

· Make it the responsibility of the end user to perform their own interference mitigation by advising affected BFWA customers not to use UWB devices in proximity to their BFWA antenna.

· Increasing the robustness of the BFWA deployment, perhaps by using directional antennas.

· UWB devices could be required to cooperate with BFWA systems. One possibility is for UWB devices to detect BFWA signals prior to transmitting and if any are discovered to modify their behaviour accordingly. Another might be for BFWA devices to include UWB transmitters which would broadcast some form of "silence command" to other nearby UWB devices just before the BFWA was due to receive data.


A combination of all of the solutions listed would be the most effective in limiting interference from UWB to BFWA.  The notch solution would be the only means of the four listed to prevent interference on its own.  Through the use of the combination of the solutions listed an adaptable notched mask could be implemented with knowledge of nearby BFWA systems in use. [Caldwell]

Q6: Would it be possible to achieve sufficient isolation between radio astronomy and UWB through practical methods of physical separation?


Physical separation by ensuring that UWB devices are not close by radio astronomy sites. This could be achieved through using a perimeter fence to physically exclude devices, conducting measurements at night when UWB activity is likely to be lower, or through siting new radio astronomy sites well away from populated areas.
Many Radio Astronomy sites were constructed well away from populated areas but now find encroachment is a reality. Some of the described uses of UWB, ground penetrating  devices for example could show up anywhere so a physical separation could not be guaranteed. [Murray] 

The radio astronomy community should be consulted on these issues. Most likely restricting observations to nighttime hours would be impractical, and would not necessarily guarantee that UWB devices would not be in use. Some type of silencing beacon may be necessary to ensure that UWB devices operating near radio astronomy facilities do not cause interference to scientific experiments. [Reihl]

Does Radio Astronomy have to be done in the dark?  Maybe we should rethink the sentence. [Allen]
Q7: Are there any other options that we should consider?


We could allow UWB in the 3.1-10.6GHz band initially, but if the 3GHz and 4GHz bands became increasingly used for mobile applications, we could require UWB to migrate to the 6-10.6GHz bands.


We could raise the lower frequency limit for UWB from 3.1 GHz to, say, 4GHz, or 5GHz.


One option identified is to “... allow UWB in the 3.1-10.6GHz band initially, but if the 3GHz and 4GHz bands became increasingly used for mobile applications, we could require UWB to migrate to the 6-10.6GHz bands.”  Along these lines, another option would be to do the opposite.  Initially allow UWB in a sub-band of the 3.1-10.6 GHz band where the UWB device would unlikely cause harmful interference into other radio systems.  Then, after experience is gained in relation to UWB deployment rates and co-existence ability is better understood, increasingly allow UWB into additional portions of the band. [Caldwell]

Q8: Are there any major technical studies that we have omitted?


It is stated that ITU studies have been excluded from consideration, “...since they are not publicly available but expect them to be similar to CEPT studies.”  There have been many extensive publicly available studies presented to the ITU-R TG 1/8 that analyze the potential of interference into other radio systems by UWB devices.  As an example, a study was performed by Alion to predict the potential interference into C-band satellite receivers due to UWB device transmissions.


The conclusions of the Alion report state the following:


The results show that the impact of UWB interference is dependent on the distribution and density of the UWB emitters in the vicinity of the C-band earth stations.  FSS receivers will experience complete reception failure at currently FCC regulated UWB power levels assuming emitter densities currently found in the environment of common wireless-based consumer items.  A combination of reduction in the power of individual interfering devices and a PRF limit would provide a balance against the earth station interference potential imposed by market growth.


As an example, an 8-PSK receiver that was studied failed when the aggregate UWB power reached -102.4 dBm.  This power level is equivalent to approximately 8,000 emitters uniformly distributed within a 5 km radius or about 0.8 devices per acre for an earth station receiving antenna elevation angle of 5 degrees.  At antenna elevation angles of 7.5andthe critical densities in a uniform UWB environment are 1.9, 4.7, 7.4, and 9.3 devices per acre respectively.  These densities are considered achievable in the early stages of an UWB-based network deployment or usage paralleling that of cordless telephones.[Caldwell]

Q9: Have we made an accurate assessment of the existing studies?

Q10: Do you agree that we should seek a common European framework for the introduction of UWB?


Seeking a common European framework and standard for the introduction of UWB would be economically beneficial. [Caldwell]

Q11: Have we proposed the most appropriate mask? Will it be possible to deliver equipment conforming to this mask?


There is an economic benefit to also seek a common framework with the US but to do so should be a secondary objective.  The primary objective is to propose a mask that will prevent interference into other radio services as much as possible.  After consideration of other studies and further analysis, it may be determined that power levels in the mask at sub-bands within the 3.1 – 10.6 GHz should be changed. [Caldwell]

Q12: To what extent should we define parameters such as those listed above? What is the most appropriate definition for each of these parameters?

· Should there be a minimum pulse repetition factor (PRF)?

· Should devices that are not linked with other UWB devices ("non-associated device") limit their emissions?

· Should there be a mandated ability to turn UWB transmitters off?

·  Should UWB devices be required to use the minimum power for the data rate and range that they are trying to achieve?

· Should there be any guidance provided to UWB users?

· Should there be a minimum bandwidth for UWB?

·  Are there are specific applications where the potential consequences of UWB outweigh the potential benefits, e.g. replacement of monitor cables due to high data rate combined with continuous operation? If so, would it be practical to limit the range of applications that UWB could be used for?


A minimum PRF should be specified if the transmissions are impulse based (otherwise, PRF has little meaning).  A large PRF can lessen the effect of aggregate interference caused by multiple UWB devices.


Guidance may not be enough to ensure indoor UWB use only.  Instead policy should be implemented to prohibit outdoor UWB use.  In the case of aggregate effects, policy should also be implemented (as opposed to relying on guidance) to remove harmful interference in the event of multiple UWB devices transmitting at once.  It should also be considered how to implement such policies. [Caldwell]

Q13: Is our proposed approach to international bodies appropriate?


We are consulting on whether it would be desirable for the EC and the rest of Europe to allow UWB under the mask we have proposed above.

Q14: How should we best deal with the precedent potentially set by our proposed approach to UWB?


One possibility is that a long term solution might be found in the formulation of spectrum usage rights as set out in the Spectrum Framework Review, published recently by OfCom. A license holder will be able to deduce the level of interference they might expect by considering the out-of-band emission limits in neighbouring licenses. New technologies which increase the interference above these expected levels might generally not be allowed.


Another solution would be to consider each case on its merits, including understanding the economics of the situation, as we have done in this case with UWB.

Q15: What should OfCom's role be in setting and monitoring EMC standards?
As with any radiation that will be used in an environment close to human habitation appropriate studies, safeguards and monitoring for compliance should be part of the final approval for radiating equipment before deployment. [Murray]
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