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6.3.7.2  Use of white space in UHF TV broadcast bands
In the UHF TV bands, the technology has historically required some channels to be left unused to provide guard spaces between the active channels. The guard channels are needed to accommodate TV receiver characteristics for near far (strong/weak) signals and adjacent channel performance. Some channels are also unused as there is limited TV service deployment in some geographic areas
.

Recently, some administrations have taken the first steps to allow license-exempt devices to operate on a non-interfering basis within these TV white spaces. To facilitate the introduction of CR devices and to protect against interference with incumbent services, usually the administrations establish various regulatory conditions, e.g.:

–
a geo-location system and requirements to protect incumbent spectrum users. The radio regulatory requirements may differ according to the foreseen applications: fixed or personal/portable;

–
a database that contains spectrum availability information associated with certain places;

· a sensing feature to detect TV or other signals.
With respect to the capabilities of CRS to obtain knowledge of its environment, one such capability is geolocation coupled with access to a database.  One administration adopted rules in November 2008
 to allow license-exempt devices employing both geolocation/database access and spectrum sensing capabilities to access available channels in the television bands 54-60 MHz, 76‑88 MHz, 174-216 MHz, 470-608 MHz and 614-698 MHz.

The IEEE P802.22 committee
 is working together with the broadcast community to develop practical means to allow operation of point-to-multipoint license-exempt wireless broadband access systems for fixed and portable terminals in the unused spectrum within the TV bands
 while fully protecting the broadcast services through the use of geolocation and incumbent databases and/or RF sensing.
The IEEE P802.22 project was originally established to address the opportunity of using spectrum available in TV white space in one country but the mandate of the project was quickly expanded to pursue worldwide applicability by including the 3 typical TV channel bandwidths: 6, 7, and 8 MHz, and thus making the standard potentially suitable for all the countries in the world.
P802.22 is also developing a standard for fixed and portable point-to-multipoint Wireless Regional Area Networks (WRAN) that can reach distances as large as 10-30 km and as large as 100 km when exceptional channel conditions prevail. EIRPs considered are 100 mW for portable terminals, 4 W for base stations and fixed user terminals, and also up to 500 W for base stations in some administrations.
Channel sensing, spectrum etiquette and contention based self coexistence protocols are also considered in the P802.22 standardization process to help alleviate interference among the P802.22 license-exempt systems for the operations in these white spaces. Advantage can be taken in the case of the P802.22 systems of the fact that the CRS information from the various user terminals can be concentrated at the base station for a “network-wide” decision on the use of the current TV channel while protecting the incumbents. The radio behaviour is controlled using rule based policies that are dependent on the various regulatory domain requirements.
In some countries, low-power applications such as wireless microphones are currently operated in the white spaces of the TV bands.  How to avoid interference between these low-power systems and white space devices dynamically searching unused spectrum will need to be considered.  Due to the wide variability of the RF signal level emitted by these wireless microphones and the challenge that this poses on their detection, IEEE P802.22.1
 has designed a specialized beacon for enhanced interference protection of licensed low power auxiliary devices operating in the TV broadcast bands. The use of such a beacon will allow the reduction of the probability of the interference into wireless microphones operation since it has been designed such that its detection range is at least equal to the interference distance of the license-exempt devices.  
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�	In Canada, Industry Canada issued in June 2006 RP-06, “�HYPERLINK "http://www.ic.gc.ca/epic/site/smt-gst.nsf/en/sf08664e.htmll"�Policy for the use of 700 MHz systems for public safety applications and other limited use of broadcasting spectrum�”, which establishes a policy refinement to allow for the consideration of licence applications, on a case-by-case basis, for advanced communications services in remote rural communities in television channels that are un-allotted and unassigned to the broadcasting service. In March 2007, Industry Canada issued CPC 2-1-24, �HYPERLINK "http://www.ic.gc.ca/epic/site/smt-gst.nsf/en/sf08738e.html"�Licensing Procedure for Remote Rural Broadband Systems (RRBS) Operating in the Band 512-698 MHz (TV channels 21 to 51)�, a Client Procedure Circular describing the various procedures and processes to be followed by applicants for licences of RRBS. At the same time, Industry Canada also issued GL-05, �HYPERLINK "http://www.ic.gc.ca/epic/site/smt-gst.nsf/en/sf08739e.html"�Interim technical Guidelines for remote rural broadband systems operating in the band 512-698 MHz (TV channels 21 to 51)�, which provides the technical guidance and coordination requirements for RRBS that may be authorized to operate in the band 512-698 MHz. This document is an interim guideline, as Industry Canada is currently working on finalizing the technical requirements for RRBS.


4 	Re: USA FCC NPRM Docket 04-186 as well as the First FCC Report and Order and further NPRM Docket08-260 06-15681 on use of  TV bands white space by license-exempt wireless devices, 


4 	Re: USA FCC NPRM Docket 04-186 as well as the First Report and Order and further NPRM Docket 06-15681 on use of  TV bands white space by license-exempt wireless devices, 


5	The IEEE 802.22 activities are outlined at � HYPERLINK "http://www.ieee802.org/22/" ��http://wwwgrouper.ieee802.org/groups22/802/22/� under the Core Technologies section. 


6 	Within IEEE P802.22, the TV channels left unused to provide guard spaces between the active channels are being referred to as white spaces.


7 	IEEE P802.22 activities are outlined at �HYPERLINK "http://grouper.ieee.org/groups/802/22/"�http://grouperwww.ieee802.org/groups/802/22/�
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