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Dynamic Frequency Selection (DFS) Coexistence Scenario
There are several scenarios in which unlicensed wireless networks are permitted to operate on the condition that they do not cause harmful interference to licensed systems.  Typically in these cases the frequency band is divided up into channels and the unlicensed system can operate in any of these channels in which it would not cause harmful interference to any licensed wireless system.  In this case the unlicensed wireless network may dynamically select the channel of operation so as to dynamically avoid causing harmful interference to the licensed wireless system.  This technique for dynamically selecting one of the possible channels within the band is referred to as dynamic frequency selection (DFS).
Two situations that fit into this DFS coexistence scenario are:

· WLAN operation in the 5 GHz band where the licensed wireless system is a radar system

· WRAN operation in the television TTV) band where the licensed wireless system is either a broadcast TV channel or a licensed wireless microphone

This DFS coexistence scenario in this document covers these situations and other similar DFS scenarios.

Illustration of the DFS Coexistence Scenario
The frequency band in use by both the unlicensed wireless network and the licensed wireless system is show in Figure 1.  We see that the frequency band has been subdivided into N channels.  The unlicensed wireless network occupies one of these N channels.
The DFS coexistence scenario has several variations.  Figure 2 illustrates the geometry of the DFS coexistence scenario when the licensed transmitter and licensed receiver are collocated in the same physical location.  We see that the unlicensed wireless network is operated a distance from the licensed wireless network. If the distance is too small then the unlicensed wireless network can cause harmful interference to the licensed receiver which in this case is collocated with the licensed transmitter.  This illustration is indicative of the DFS radar coexistence scenario.
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Figure 1: Frequency band of operation
Figure 3 illustrate geometry of the other DFS coexistence scenario in which the licensed receivers are not collocated with the licensed transmitter.  In this case the licensed receivers are typically distributed around the licensed receiver within a region of operation.  The unlicensed wireless network must be some distance from the licensed receivers if it is to operate, for example, on the same channel as the licensed transmitter.
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Figure 2: Geometry of DFS Coexistence Scenario with collocated licensed TX and RX
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Figure 3: Geometry of DFS Coexistence Scenario with non-collocated licensed TX and RX
DFS Detection Problem
In dynamic frequency selection the unlicensed wireless network is required to scan the frequency band to sense which channels are occupied by licensed systems and hence cannot be used by the unlicensed wireless network.  This scanning of frequency band is often referred to as spectrum sensing.  To ensure that the unlicensed wireless network does not operate on a channel occupied by a licensed user the unlicensed wireless network is required to be able to sense the licensed signal down to a specified signal power level, which we will call
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.  There are a number of factors that must be considered in the calculation of the minimum sensing power level.  The primary factors that effect the calculation of the sensing power level are: the transmit power of the licensed system, the transmit power of the unlicensed system, the required signal to interference level of the licensed receiver, the RF path loss between the licensed and unlicensed systems, and the shadow fading between the licensed and unlicensed systems. The recommended method of calculating the required sensing level is described in Section X (to be written).

The DFS detection problem can be formulated as a binary hypothesis problem. For each channel the channel is either occupied by a licensed system or is not occupied by a licensed system.  We call these two hypotheses occupied and vacant.

  The two hypotheses are labeled as 
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The unlicensed wireless network is given a period of time in which it can sense the RF spectrum in the channel and make a decision on whether the channel is occupied or vacant.  We call this decision time T.  If the unlicensed wireless network is operating on a given channel and the licensed system initiates operation on that same channel then the unlicensed wireless network must sense RF spectrum of the channel, decided the channel is occupied and cease transmission on the channel.  Given that all these operations must occur within the decision time T, the time allocated to sensing the RF spectrum is less than T.  The recommended method of calculating the allocated sensing time
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 is given in Section X (to be written).
The DFS detector receives a signal from the licensed transmitter after it has passed through a RF channel, which typically is a multipath channel. The receive signal at the licensed wireless network is written,
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The recommended method of modeling the multipath channel model 
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 is given is Section Y (to be written).
Given the receive signal 
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 for a sensing time 
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 the DFS detector will decide whether the channel is occupied by a licensed system or vacant.  These two decisions are written,
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If the channel is not occupied by a licensed system (i.e. it is vacant) but the DFS detector decides that the channel is occupied it has an error which is referred to as a false alarm.  The probability of this error occurring is called either the probability of false alarm or the false alarm rate, and is specified as the probability of deciding the channel is occupied under the condition that the channel is actually vacant,
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If the channel is occupied and the DFS detector decides correctly that the channel is occupied by a licensed system then the DFS detector has made the proper decision.  The probability of deciding that channel is occupied under the condition that it is actually occupied is called the probability of detection and is specified by,
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DFS Coexistence Metrics
The recommended DFS coexistence metrics are given in Table 1.
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	The probability of false alarm at a receive power of 
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and a sensing time of 
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	The probability of detection at a receive power of 
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Table 1: Recommended DFS Coexistence Metrics
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