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Text for inclusion in Section 4.5:


4.5.1 Introduction to beacons

WSDs may collect information on available frequencies by sensing, accessing a geo-location database, receiving signals from beacons, or combinations thereof.
Beacons transmit information within the area where possible interference from WSDs could occur. 
Such a beacon could be considered as an "umbrella" offering local protection to one or more applications in that area. 
A geo-location database may provide the WSDs with the necessary information (e.g. beacon frequency, format) on the beacon(s) within the area where the WSD is operating.
Information provided by beacons can be considered as additional to information provided by the geo-location database.




4.5.2 Benefits of a beacon

Use of a beacon may add complexity to operation of WSDs.
However, there are also benefits in use of a beacon in situations where a geo-location database cannot provide up-to-date information on some applications. 

For example:

· Receive-only equipment not having real-time possibilities to update the geo-location database. In such situations, beacons connected with those receivers may provide the WSDs with necessary information to avoid interference. 

· Transmit-receive systems which are deployed at an ad-hoc basis where the equipment is tunable within a wide frequency range may benefit from a beacon. PMSE is an example of such a system. In such a situation the beacon informs the WSD on the actual operating frequencies on site.
 
On the other hand, sensing on its own has the risk of "false-vacancy-detection" (hidden node) where a channel is detected as not being used when in fact it is occupied. Use of a beacon may offer more reliable protection.

Therefore, beacons may result in more efficient use of spectrum by protecting only those frequencies which are actually in use at a given moment in time and place. Without the use of a beacon, either more spectrum may be protected than necessary, or some applications may not be protected adequately.



4.5.3 Preventing interference between different WSDs

Different WSD systems operating in the same area may interfere with each other.
Different access techniques may be used for WSDs, for example FDD or TDD where TDD may interfere locally on the receive frequency of FDD applications. But also other situations are possible where interference may occur between different WSD systems within the same area. The radio characteristics of the different WSD systems may have to be taken into account such as actual used frequency, output power, sensitivity, type of modulation or types of antennas.
A beacon may then inform another WSD system in a harmonized way in order to avoid interference.

Alternatively such information could be exchanged by a geo-location database. However, this may not be an optimal approach. In order to prevent extra burden on the geo-location database, it may be more efficient to handle local problems locally by means of local beacons.

Therefore, beacons can play an important role to prevent interference between (technically) different WSD systems operating in the same area.



4.5.4 How may a beacon work?

Beacons transmit information intended for WSDs within an area where a WSD may cause interference to applications which cannot be sufficiently protected by sensing and/or by a geo-location database.

Transmit power
The necessary transmit power of the beacon is on the one hand related to the potential interference characteristics of the WSD (e.g. power, bandwidth) and on the other hand to the sensitivity or robustness of the receiver to be protected.

Data format
A geo-location database may provide the WSDs with the necessary information (e.g. beacon frequency, format) on the beacon(s) within the area where the WSD is operating. Information provided by beacons can be considered as additional to information provided by the geo-location database. For this reason, the data format used by beacons should be equal to the data format of the geo-location database.

Listen before talk
There is a possibility that beacons interfere between each other. Sensing may help avoiding such situations. It is therefore suggested to start beacon transmissions always in a listen before talk modus.

Frequency band
Beacon signals may be transmitted either in the same frequency band as used by WSDs, or in a designated frequency band, outside the frequency band used by WSDs

Enable & disable beacon
Beacons can be used to indicate to the WSD which frequencies the WSD may use (an "enable beacon") or to indicate to the WSD which frequencies it cannot use (a "disable beacon").
A disable beacon in combination with sensing and a geo-location database seems to be the most promising use of a beacon because then the beacon will only exclude a part of the frequency band at the time when it is actually in use by other applications.



4.5.5 Types of beacons

In general, beacons can be roughly classified in 3 power classes:

· Low power
This can be used for protection of one or more indoor applications from interference by WSDs. In this case one beacon may usually be connected to one low power indoor application

· Medium power
This is mainly intended for protection of one or more receivers in the "coverage area" of the beacon from interference by WSDs. In this case it's possible to use one beacon in an area in which one, or multiple receivers (indoor and/or outdoor) are to be protected from interference by WSDs

· High power
This may be used for protection of different receivers spread over a wide (rural) area from interference by WSDs.
 


4.5.6 Summary

Beacons in combination with sensing and a geo-location database may result in more efficient use of spectrum by protecting only those frequencies which are actually in use at a given moment in time and place. Without the use of a beacon, either more spectrum may be protected than necessary, or some applications may not be protected adequately.
This applies especially in case of ad-hoc deployment of PMSE, and in case of preventing mutual interference between different WSD systems.

A feasibility study should indicate which scenarios, taking into account the additional system requirements, may benefit of using a beacon.


image1.wmf
ECC

Electronic Communications Committee

CEPT


