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	Summary


	This document addresses Section 5 of the Working document on “Further definition of technical and operational requirements for the operation of white space devices in the band 470-790 MHz”. It proposes new text, which discusses various aspects of setting up possible EIRP limits for WSD’s. Even if it is not said directly in the description of study item B2, it seems that this item is to address only the case where the operation of the WSD is based on geo-location. This assumption is made because another item, B3 is explicitly addressing the case where the WSD uses sensing, in the autonomous operation. Furthermore, also the previous contributions on topic had the same scope. Therefore, only the aspects related to the devices using the geo-location approach are addressed in this contribution. The link budget calculations need to be in the document once, and as they fit better to section 4, they are to be deleted from Section 5.   

	Proposal
	It is proposed that Section “Fixed maximum permitted power limits for White space devices” in the Working document on “Further definition of technical and operational requirements for the operation of white space devices in the band 470-790 MHz” is updated as shown in the Annex of this contribution.  


	Background


	 In the 10th meeting of SE43 the initial content for section 5 “Fixed permitted maximum power limits for White Space devices” of the working document was developed based on one input contribution. The current content includes link budget calculations based on the informative ETSI use cases in document TR 102 907 and on certain generalized assumptions on the possible device characteristics leading to a proposal about maximum permitted levels. More input was requested to ensure consistency of the assumptions and also to develop the text further.


1. Introduction 
In the 10th meeting of SE43 initial content was developed for section 5 “Fixed permitted maximum power limits for White Space devices” of the working document, in response to the item B2 for further study as described in the ECC Report 159. The initial content in Section 5 includes link budget calculations based on the informative ETSI use cases in document TR 102 907 and on certain generalized assumptions on the possible device characteristics leading to a proposal about maximum permitted levels. 
The provided input initiated a lively debate about the need and way to define the possible maximum power limits. Views were presented both by administrations and industry representatives

More input was requested to ensure consistency of the assumptions and also to develop the text further. 

2. Discussion
The first intention of this contribution is to provide some text that discusses the various possible approaches to set up fixed power limits. The idea is to present and analyse various options, both from the regulators’ and industry’s viewpoint, while realizing that eventually individual administrations may choose whatever approach best fits to their policy and targets. It is important that options are presented and discussed sufficiently, before drawing conclusions.
Secondly, it is proposed that use case based link budget calculations that result in transmit power levels would be only in one location of the working document. The most natural location is chapter 4, where the WSD technical characteristics are presented.

The resulting proposals for edits in Chapter 5 are shown in the Annex of this contribution.
ANNEX
5.
Possibility to set up fixed maximum permitted power limits for white space devices using geo-location database 
(in response to Item B2)
ECC Report 159 stipulates that 

"In some of the geo-location database usage models it may not be necessary for administrations to define, assume or mandate a fixed value for the maximum permitted e.i.r.p. for WSDs. However, Administrations may still decide to assume or mandate maximum permitted e.i.r.p. of WSDs considering their usage and the DTT implementations they are protecting. "
Some administrations have indicated their preference to set up fixed power limits for WSD’s as an extra safety measure in order to ensure incumbent protection in case the geo-location database malfunctions or if there is some other fatal system failure. A fixed power limit implemented in the WSD hardware is felt safer. 

It should be noted, that there are already safety measures required for the WSD’s in case the device does not possess valid knowledge about the channels and power levels it can use in its location. In such case, the device is not allowed to transmit in the 470-790 MHz band.
When the geo-location databases are implemented, also their reliability and safety measures should be carefully considered. The correctness of the information to be sent to the WSD’s must be ensured. This relates the correctness of the input information to the database, correctness of the algorithms, reliability of the hardware, proper testing, chosen security measures etc.
This section addresses the possibility to set up fixed maximum permitted e.i.r.p. limits for WSDs using geo-location and access to database as their tool to ensure avoidance of harmful interference to the incumbents .
5.1 General thoughts 

Database approaches

It is understood that for a WSD controlled by a geo-location database, the power levels on which the device is allowed to transmit in a given geographical location, will be determined by the database. This determination is to be made either on the basis of the protection requirements for incumbent services/systems on co- and adjacent channels in the vicinity of the WSD location or on the basis of the regulation established in the country the device is located
. The database can be used to communicate either of those values to the WSD’s. It is understood, that the lower of the two values prevails.
 

Therefore, a WSD should be in compliance with the following requirements: 

a) It cannot transmit above the power determined by the database on the basis of incumbent service/system protection. 

b) It cannot transmit at a power level above the maximum fixed power permitted by the regulation
c) 
To derive the first value the database would use its register of incumbent spectrum use and its algorithms, and in accordance with the principle of location specific output power for the WSD’s (see section 9.1 of ECC Report 159) calculate the maximum allowed transmit power in the location of the WSD. The algorithms would take into account the nationally chosen incumbent protection criteria. In the second case the limits would be defined by the administration, being a fixed value, or depending perhaps on some generalized device type or class. 

Depending on the chosen fixed level(s), in some locations the allowed transmit power could be restricted by the fixed limit to lower value than what would be possible from the incumbent protection point of view. The lower the fixed limit, the more often it dominates and restricts the WSD transmission and operational range. The higher the fixed level, the less it acts as a safety measure. However, if the fixed level is communicated to the devices by the database, it can be adjusted by the administrations. This way the limitations would not restrict the development of devices or applications as the devices could easily adapt to national restrictions and even their possible changes.

If the limit would be a fixed value for all WSD’s it could be defined in a precise manner. There would be just the question how high to place it, where is the optimum that does not restrict the operation of WSD’s in an unnecessary manner, but could still act as a safety measure.
If the limits would be decided based on some generic predefined device classes or categories, the above mentioned problem would still arise, and additionally there would be a risk that in the future there would need to be device categories that have not been taken into account, such categories that would require different limits. Furthermore, devices in different categories would in a certain location have different maximum power limits, whereas the incumbent protection requirements are the same for all devices in the same location.
Hardware approaches

Another approach than the database-communicated approach that was discussed above, could be regulatory “hardware” requirements placed on device implementation. This could mean that either all devices would have one common max output power limit or per device category there would be a max limit, implemented by the hardware. Conformance guidance for devices to meet the requirements for maximum permitted e.i.r.p. levels for the different categories of WSD would need to be included in an appropriate harmonised standard.
In this case the same problems as above would arise, about the proper levels and how to define and treat the device categories. Furthermore, if the requirement would have to be implemented by device hardware, it would have to be known during the device design and manufacturing, and would not be an issue for database. Thus changes to the limits could not be done afterwards. If this case would be country specific, it could not be implemented in devices in any economic manner as there would have to be different hardware implementations for each country that the device is going to operate in.

5.2 Assumptions on maximum permitted e.i.r.p. limits based on the incumbent service/system requirements 


One possibility to derive the limits could be that location specific max output power(s) are calculated for each device category, noting their foreseen characteristics, over a chosen representative area(s), using selected algorithms to implement defined incumbent protection levels. 

This would give representative WSD transmit power values in each pixel over a representative area. The cumulative distribution of the values could be determined. 

Based on this a fixed limit could be determined by an administration, either a general limit, or a limit for the foreseen device categories, which does not restrict the operation of the WSD’s but would still act as a n extra safety measure. 
5.3 Assumptions on maximum permitted e.i.r.p. limits based on the WSD usage requirements

One possibility is that based on the foreseen use cases and their range preferences, simple categorization of devices and assumptions on the technical characteristics of the devices the desired power levels are calculated using selected propagation models. 

Some margin is added to the resulting output powers to ensure device class implementation flexibility. This method is simple from the value derivation point of view, but it is not based on the protection criteria for incumbents, and there may be WSD use cases or technologies that cannot be foreseen.



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	







	
	

	
	

	
	



� In the European Union the technical conditions and the licensing regimes for equipment using the radio spectrum in the frequency range up to 3000 GHz are described in the “Radio Interface Specifications” (RIS). Most CEPT administrations not being part of the EU have meanwhile also introduced RIS. The available RIS are published in the European EFIS-database (see � HYPERLINK "http://www.efis.dk" �www.efis.dk�) where information field Nr. 7 defines the maximum allowed transmission power or power density.
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