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15.1.4 Response Time:

The following model, based on Dynamic Frequency Selection (DFS), outlines the response time requirements to avoid interference to licensed incumbent services from WRAN devices. 

DFS Parameter Values:

	DFS Parameter
	Value for Part 74 Devices
	Value for TV Broadcasting

	Non-Occupancy Period
	10 minutes (recommended)
	10 minutes (recommended)

	Channel Availability Check Time
	30 sec (recommended)
	30 sec (recommended)

	Channel Setup Time
	2 sec
	2 sec

	Channel Opening Transmission Time (Aggregate transmission time)
	100 msec
	

	Channel Detection Time
	500 msec – 2 sec to >=90% PD
	500 msec – 2 sec to >=90% PD

	Channel Move Time (In-service monitoring)

	2 sec
	2 sec

	Channel Closing Transmission Time (Aggregate transmission time)
	100 msec
	

	Interference Detection Threshold
	-107 dBm (200kHz BW)
	-116 dBm (6 MHz BW) for DTV



Table 11.1.5: DFS-like parameters for sensing and vacating channels used by incumbent services

[Proposers SHALL provide DFS values for each parameter in Table 15.1.5 for detecting broadcast TV stations.  The necessary DFS parameter values to detect television stations will depend on the sensing methodology and technology proposed.  The proposed sensing technology and methodology along with the supplied values will be evaluated.]  editorial note:  Can/should this table not be resolved???

NOTE REGARDING EDITOR’S QUESTION:

Non-Operating Period, Channel Availability Check Time, Channel Detection Time and Channel Move Time will directly affect performance of incumbent services.  How channels are cleared (ie, control signal characteristics) should be left up to the proposer as their solutions may be more innovative than packet based transmissions.  Therefore, Channel Opening and Channel Closing Transmission Times should be deleted as they are concurrent with Channel Setup and Channel Move Times.  With these deletions, it may no longer be necessary to have two different conditions in the table.  
There should then be another requirement that defines the interference mitigation requirements of the control signals used during Channel Opening and Closing Transmission Times to minimize the effect on WM and DTV/ATV receivers.  For example:  Proposers SHALL show how their solutions will minimize interference to licensed incumbent services.  
DFS Parameter Definitions:

The following definitions are used in the description of operating behavior of Base Stations and CPE WRAN devices. 
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Figure 1  Time relationship of DFS parameters.

Licensed Incumbent Signal (LIS):  Primary license holders in the band of interest for whom protection from interference must be provided.

Interference Detection Threshold (IDT):  the level to be used by the DFS function to detect licensed incumbent signals.

Non-Occupancy Period (NOP):  the required period in which a given TV channel will not be selected for WRAN service and WRAN device transmissions are not allowed during this time as a result of prior detection of a licensed incumbent signal.

Channel Availability Check Time (CACT): the contiguous time period during which a TV channel is checked for the presence of licensed incumbent signals with a level above the Interference Detection Threshold prior to the commencement of WRAN operation in that channel.

Channel Setup Time (CST): the time taken by a WRAN device to transmit control information to other WRAN devices in order to establish normal WRAN operation within an available TV channel.

Channel Opening Transmission Time (COTT): The base station initiates an unlicensed network by transmitting short control signals during the Channel Setup Time that will enable CPEs to associate with the network.   Channel Opening Transmission Time is the aggregate duration of the short control signals transmitted by WRAN devices.

In-Service Monitoring (ISM): a mechanism to check a TV channel in use by WRAN devices for the presence of a licensed incumbent signal above the Interference Detection Threshold during normal WRAN operation beginning after Channel Setup Time and ending when a licensed incumbent signal is recognized.

Channel Detection Time: the maximum time taken by a WRAN device during normal WRAN operation to detect a licensed incumbent signal above the Interference Detection Threshold within the current TV channel after the signal exceeds the threshold.

Channel Move Time: the time taken by a WRAN system to cease all transmissions on the current TV channel upon detection of a licensed incumbent signal above the Interference Detection Threshold.

Channel Closing Transmission Time: the aggregate duration of active control transmissions by the WRAN devices, which starts upon detection of a licensed incumbent signal above the Interference Detection Threshold and is concurrent with the Channel Move Time.  

General operational behaviors of unlicensed devices implementing DFS for licensed incumbent signals is outlined below.

Base Station Devices

· All Base Stations operating in the TV bands SHALL use DFS to detect and avoid co-channel interference to licensed incumbent signals above the relevant Interference Detection Threshold.
· As the result of prior detection of a licensed incumbent signal on a given TV channel, the Base Station SHALL NOT transmit, nor allow transmission by CPEs under its control, on that TV channel during the Non-Operating Period regardless of the current state of detection or operation.

· The aggregate transmissions during the Channel Setup Time SHALL be limited to the Channel Opening Transmission Time.

· Before initiating a network on a channel, the Base Station SHALL perform a Channel Availability Check for the duration of the Channel Availability Check Time to ensure there are no licensed incumbent signals operating on that channel.

· During normal operation, the Base Station SHALL continuously perform In-Service Monitoring of the operating channel in order to detect licensed incumbent signals.
· During normal operation, the Base Station SHALL detect licensed incumbent signals within the Channel Detection Time.
· Upon detection of a licensed incumbent signal in the TV channel, the Base Station SHALL discontinue normal operation in the band and begin Channel Move operations.  Discontinuation of normal operations by the Base Stations includes those actions necessary to inhibit CPEs under its control from continuing to transmit on the affected channel.

· The Base Station SHALL modify the system operating parameters of all network members within a specified radius of the reporting device as required to avoid harmful interference, up to and including ceasing operations.
· The Base Stations SHALL transmit short control signals during the Channel Move Time such that CPEs under its control can be rapidly moved to a new channel.  The short control signals SHALL minimize interference with licensed incumbent services.  The proposers will show how their solution does this. have an aggregate time less than the Channel Closing Transmission Time.
CPE Devices

· All CPE devices operating in the TV bands SHALL use DFS to detect and avoid co-channel interference to licensed incumbent signals above the Interference Detection Threshold.
· An unlicensed CPE device SHALL NOT transmit on a given channel unless it receives a signal from a Base Station allowing it to do so.

· During normal operation, a CPE device SHALL monitor the operating channel at intervals sufficient to meet the Channel Detection Time in order to detect the presence of licensed incumbent signals above the Interference Detection Threshold (In-Service Monitoring).

· If a licensed incumbent signal is detected, the CPE SHALL transmit short control signals to its controlling Base Station informing it of the presence of licensed incumbent signals and then stop all transmission on that channel.
A CPE device SHALL stop all transmissions whenever instructed by a Base Station.  The CPE device SHALL NOT resume transmissions until it has again received a control signal from a Base Station telling it to do so.
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Abstract


Comments on Requirements Document section 15.1.4 for review and consideration.











�CMT occurs AFTER in-service monitoring.


�If thresholds are defined elsewhere in the document, they are not needed here (potential for duelling requirements).  At most, a reference to the appropriate section may be included.
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