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Responses for comments from the group when the presentation was made on 5/9/07

Prepared by Soo-Young Chang

Huawei Technologies

A presentation (doc: 22-07-0034-01) was made by Soo-Young Chang of Huawei to provide more simulation results for spectral correlation sensing scheme proposed by Huawei Technologies in the sensing team teleconference on May 9, 2007. Several comments were suggested by the group regarding this presentation.

In this document, some responses are prepared for these comments to clarify technical facts and to share the concepts underlain by these simulations or to identify the points that could not be found so far.  

Slide 11  Spectral Pattern
Each sensor has its own spectral pattern (spectral signature) which is pre-stored in it. If the designer is smart, he or she will not use the typical and ideal incumbent signal spectrum itself as the spectral pattern. This pattern should be affected by the receiver design parameters such as filtering, linearity of amplification, etc. The effects from outside signal environments do not need to or can not be considered. Therefore this pattern should be provided by the sensor (or WRAN system) manufacturers.

Signal processing flow in a receiver is summarized as follows:

Received signal at the antenna input before processing (1) ( Received signal after processing at the receiver (2) ( Spectral components by taking FFTs (3) ( Calculation correlations (4)

Here processing includes filtering and amplification. Therefore spectral components taken in stage (3) are much affected by the receiver processing. The preparer believes that it is more reasonable to use the spectral pattern generated by averaging spectra from 50 signals and smoothing them rather than by using ideal DTV spectral pattern for this simulation and this pattern is closer to the pattern used for real systems because by doing this receiver processing characteristics can be considered for spectral pattern.

Slides 13 through 21 Simulation Results (Prob. of Misdetection vs SNRs)

The performance results can be summarized as following: 

-----------------------------------------------------------------------------------------------------

Prob. of FA
   sensing time



SNR (dB)



/number of points
Prob. MD = 10-2 
Prob. MD = 10-1

-----------------------------------------------------------------------------------------------------


10 %

1/3 ms, 50 points
-9 - 2 
   (ave -3.5)
-12 - -2
  (ave -7)



2 ms, 100 points
-13 - -3
   (ave -8)
-17 - -7
  (ave -12)



10 ms, 200 points
-21 - -10  (ave -15.5)
 < -26
  (ave < -26)

-----------------------------------------------------------------------------------------------------

1 %

1/3 ms, 50 points
-6 – 4 
  (ave -1)
-8 – 2
  (ave -3)



2 ms, 100 points
-9 - 2
  (ave -3.5)
-12 - -2
  (ave -7)


10 ms, 200 points
-13 - -3
  (ave -8)
-17 - -6
  (ave -11.5)
-----------------------------------------------------------------------------------------------------

0.1 %

1/3 ms, 50 points
-5 - 5
  (ave 0)
-7 - 3
  (ave -2)


2 ms, 100 points
-8 - 2
  (ave -3)
-10 - 0
  (ave -5)


10 ms, 200 points
-11 - -1
  (ave -6)
-14 - -4
  (ave -9)
-----------------------------------------------------------------------------------------------------


The preparer believes that these values make sense for us. As a probability of false alarm increases, its corresponding threshold should be lower. That means probabilities of misdetection will be decreased and weaker incumbent signals can be sensed. From this aspect, the above numbers make sense. He will appreciate if someone suggests more comments on these results. The plot on Slide 15 has different vertical scale from ones for plots on other slides to emphasize the lower part of probabilities of misdetection for this plot.

Slides 22 and 23 Performance Degradation by Adjacent Channels

This has been done to evaluate how much performance for a signal in Channel N is affected by signal(s) from Channel N-1 or Channel N+1 or both. It is assumed that the same DTV signals exist in both adjacent channels for this evaluation. It is more reasonable that different DTV signals are used for Channels N+1 and N-1, but here the preparer thinks that it is better for simulations to use real DTV signals captured at the same location rather than at different locations. He believes that we will have almost the same results if we use different signals for adjacent channels captured at the same location with the same receiver.

The procedure to do this evaluation is as follows:

- Get the spectrum of a target DTV signal. (Spectrum 1 for Channel N).

- Get another spectrum by shifting the spectrum to the right by 6 MHz (Spectrum 2 for Channel N+1).

- Get another spectrum by shifting the spectrum to the left by 6 MHz (Spectrum 3 for Channel N-1).

- Place these three spectra in one spectral domain.

- Discard (filter out) the components outside Channel N (6 MHz Bandwidth) and add spectral components for each frequency inside this channel.

- Apply the spectral correlation sensing algorithm to these spectral components.

According to this procedure it is known that the same power level is used for adjacent channels. This has been done to grab the brief idea on how much degradation is obtained by interference from adjacent channels. According to simulation results, we will have about 3dB degradation for one adjacent channel and 5 dB for adjacent channels in both sides.

Slides 24 through 27  Performance Degradation by Noise Uncertainty

For this evaluation, just the procedure discussed and proposed by the sensing tiger team was followed. The preparer expects that we will discuss more in the May meeting. However, his objective for this evaluation is to provide information on what will happen if a certain amount of noise uncertainty is assumed. The results suggested in this presentation are worthwhile for the team.

Slide 28 Performance for Different Sampling Times and Numbers of Points

As some members recommended, we will do more simulations to show how performance is improved as the sampling time increases and as the number of points increases in two separate plots so as for the team members to grab quick idea on the effects by these two parameters.
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Abstract


Responses for the comments suggested by the group when a presentation on spectral correlation sensing scheme with more simulation results was made during a sensing team teleconference on May 9, 2007 are prepared to help the group members to understand better about the results from this presentation.
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