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1. Introduction

Draft complementary report A2 “Technical and operational requirements for the operation of white space devices under Geo-Location approach” is discussing in chapter 7 “Combined sensing and geo-location” and in Annex 8 the probabilities of false-vacancy and false-occupancy as a function of sensing threshold. The developed theoretical model and conclusions are based on assumptions made on a practical sensor implementation which is described in Annex 3 of the draft complementary report A1. The model is built on some assumed features of the implemented detector. The used terminology in the text describing the model needs clarification, especially the expression “setting the sensing threshold” seems misleading. The purpose of this contribution is to clarify the background of the practical implementation and how it should be interpreted. 
2. Discussion
The analysis and theoretical model in Annex 8 is based on the sensor performance reported in the SE 43 in document SE43(11)10 and shown here in Figure 1.
[image: image2.emf] 


Figure 1 Sensor performance

In the figure two curves are shown. The black one is the real measured performance and the dotted one is a simulated curve. The purpose of the simulated curve is to show that the real implementation is performing in a similar manner as the theoretical simulation model of the used algorithm and to show how large the implementation margin (including the noise figure) is in this case. 
First the analysis in section 8.8 of Annex 8 is using both curves labelled as “simulated” and “measured” cases. The text is not properly explaining what the difference between the curves is. The “simulated” case is in fact just having a different sensitivity as it is just moved in horizontal direction. It is not clear if the purpose is to demonstrate the effect of different real sensitivities. At least it seems that the term “sensing threshold” has different meaning in the analysis as discussed below.

Secondly in sections 8.8 and 8.9 of the Annex 8 the probability curve is approximated with a linear curve and an inverse curve for false-vacancy purposes is introduced. This is done correctly and is fine. 

Thirdly the developed theory is then introducing a term “sensing threshold” (or sometimes “sensitivity threshold level” or “sensitivity level”) and the key point of the theoretical analysis is increasing or decreasing the value of this parameter.

In section 7.1 of the main text the explanation for the term is given as:

“In order to discuss the consequences of using an imperfect sensing device in terms of false-vacancy-detection and false-occupancy-detection decisions, two entities related to sensing are defined:

1.
The actual sensitivity of the device: This expresses the physical capability of the sensor to recognize the wanted signals with low levels. It can be defined in terms of a signal level associated with a probability of good detection (see for example Figure 33 in Annex 3 of ECC Report [further definitions]).

2.
The sensing threshold: This is a level which is arbitrarily set to be used as a criterion to decide whether the signal is considered present or not.” 
In this text the term 1 is defined correctly. 

The meaning of the second term is not explained very clearly and the reader may wonder if this parameter is related to the detector or not. 
What is probably meant by the “sensing threshold” is the following: For a given detector with a fixed actual sensitivity (-117 dBm in this case) there is a transition area in which the probability of the correct detection is increasing as the level of the signal is increased. In this case this happens between -127 dBm and -117 dBm. This is just the curve shown in Figure 1. It is probably thought that when the detector is giving a positive detection (channel is occupied) result, this is always accompanied with information of the received signal level. Then depending on whether the received signal level is below or above the arbitrarily set threshold, the detection result is channel considered as occupied or vacant. The term “sensing threshold” seems actually mean the decision threshold within the detector transition area i.e. in the example case a value between -127 dBm and -117 dBm. In theory this is fine and by changing the used term “sensing threshold” (“sensitivity threshold level” or “sensitivity level”) to decision threshold level a more understandable text would result. The actual sensitivity of the detector remains always the same; in fact only between the “simulated” and “measured” cases the true sensitivity has been changed.
However, the whole idea of analysing the effect of an internal parameter of a given detector is not based on practical facts. The detector used as a basis of the analysis does not have an adjustable decision threshold level nor would it be possible to implement one. The presented theory is thus based on a feature of a purely theoretical detector without any links to real implementation.
The curve shown in Figure 1 is measured so that the DVB-T signal is set to a wanted level after which a high number of detections are performed with the detector. A certain fraction of these are then positive and this gives the probability of the detection at that signal level. The area between the point where the detector starts to give positive detections and the point where the probability of a correct detection is sufficiently high (>95%) can be called transition area. However there is no guarantee that any of the detections happening in this area would have a reliable signal level information. On the contrary there is a great uncertainty on the information at these low signal levels. In the detector no decisions are done based on the signal level information. The detection is purely based on the cyclic features of the DVB-T signal. As a conclusion it can be said that with the implemented detector there is no adjustable “sensing threshold” (or more precisely decision threshold). The real sensitivity of the implemented detector is always a fixed value of -117 dBm. The decision threshold in the implemented detector is by default fixed at -127 dBm, which is the level where the detector starts wake up. 
3. Conclusion 

The developed theoretical model seems to be based on changing a theoretical parameter, which is supposed to have an effect in the transition area of the detection curve. The practical detectors don’t behave like this. In practical case the signal is associated with a non-Gaussian radio channel, which will make any relationship between the signal level and detection probability even more arbitrary. No conclusions should be made on the detector behaviour in the transition area and thus the developed theoretical model is of little practical value.

4. Proposal

It is proposed that sections 8.8 - 8.12. in the Annex 8 of draft report A2 are deleted. It is also proposed that the part of the conclusions in chapter 8.13 of the Annex 8 which relate to the practical example is deleted. Furthermore we propose to delete in the main text of draft report A2 the final part of the chapter 7.1 starting with “ In order to discuss the consequences….” and ending before chapter 7.2.
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