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Update of the Spectrum Manager policy table

	Policy ID
	802.22 component involved
	Event trigger
	Event description
	Action

	1a
	BS
	DB
	If the SM is directed by the database service that the current operating channel is no longer available for the BS.
	Initiate a channel switch of the entire cell to a new operating channel within (Tch_move - 0.5) seconds from the time when database informed the SM. The new operating channel should be the highest priority backup channel. The default value of the Tch_move shall be 2 seconds.

	1b
	CPE
	DB
	If the SM is directed by the database service that the current operating channel is no longer available for some of the CPEs.
	Option 1:

Initiate a channel switch of the entire cell to a new operating channel within (Tch_move - 0.5) seconds from the time when database informed the SM. The new operating channel should be the highest priority backup channel. The default value of the Tch_move shall be 2 seconds. 

Option 2:

Dis-associate the CPEs that are not allowed to operate on the current channel within (Tch_move - 0.5) seconds from the time when the database informed the SM and continue normal operation with the other CPEs.   A DREG-CMD (Section 6.10.16) in order to drop their association on the current operating channel shall be sent to these CPEs so that they no longer wait for an allocation in the US-MAP and/or transmit an opportunistic BW request UCS or Ranging request. Further, the BS may signal the affected CPEs to move to a particular channel using a DREG-CMD, in order to re-associate themselves with another BS and continue their operation.  The default value of the Tch_move shall be 2 seconds.

	1c
	BS
	DB
	If the SM obtains information from an incumbent database that indicates the current operating channel will become unavailable for the BS at a specific time in the future.
	Option 1:

Initiate a channel switch of the entire cell to a new operating channel within (Tch_move - 0.5) seconds from the time when  database informed the SM. The new operating channel should be the highest priority backup channel. The default value of the Tch_move shall be 2 Seconds. 

Option 2:

Dis-associate the CPEs that are not allowed to operate on the current channel within (Tch_move - 0.5) seconds from the time when the database informed the SM and continue normal operation with the other CPEs.   A DREG-CMD (Section 6.10.16) in order to drop their association on the current operating channel shall be sent to these CPEs so that they no longer wait for an allocation in the US-MAP and/or transmit an opportunistic BW request UCS or Ranging request. Further, the BS may signal the affected CPEs to move to a particular channel using a DREG-CMD, in order to re-associate themselves with another BS and continue their operation.  The default value of the Tch_move shall be 2 Seconds.

	1d
	CPE
	DB
	If the SM obtains information from an incumbent database that indicates the current operating channel will become unavailable for some of the CPEs at a specific time in the future.
	Option 1:

Schedule a channel switch for the entire cell to a new operating channel at least 0.5 seconds before the expected time (as obtained from the incumbent database) at which its current channel will become unavailable. The new operating channel should be the highest priority backup channel.

Option 2:

Schedule a dis-association of the CPEs that are not allowed to operate on the current channel at least 0.5 seconds before the expected time at which the current channel will become unavailable for these CPEs and continue normal operation with the other CPEs.   A DREG-CMD (Section 6.10.16) in order to drop their association on the current operating channel shall be sent to these CPEs so that they no longer wait for an allocation in the US-MAP and/or transmit an opportunistic BW request UCS or Ranging request. Further, the BS may signal the affected CPEs to move to a particular channel using a DREG-CMD, in order to re-associate themselves with another BS and continue their operation.  The default value of the Tch_move shall be 2 Seconds.

	1e
	BS
	DB
	Where a database service exists for the regulatory domain of operation, if such a service becomes unavailable for greater than TDBavail specified in Annex B for that domain (default value for TDBavail shall be 1 hour).
	The BS shall de-register the CPEs and terminate its own operation.

	2a
	BS/CPE
	TV signal detected
	If the SM confirms the presence of a TV signal using an appropriate confidence metric* on the operating channel or one of its first adjacent channels through the BS spectrum sensing function or through a combination of sensing results from multiple CPEs.
*Confidence metric at this time shall have either a value of 00 or FF and all other values between 01-FE are reserved.

	




	
	
	
	

	

	3a
	BS/CPE
	Wireless Mike detected
	If the SM confirms the presence of a Wireless microphone signal on the operating channel through the BS spectrum sensing function.
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	3b
	BS/CPE
	Wireless Mike detected
	If the SM receives a notification from the BS spectrum sensing function or a CPE of the presence of a wireless microphone signal, however, the confidence metric was less than 128 (decimal). 
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	3c
	BS/CPE
	802.22.1 Beacon detected
	If the SM receives a notification from the BS Spectrum Sensing Function or from some CPEs that they have detected the 802.22.1 beacon on the current operating channel.
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	4
	BS/CPE
	DB or TV or W-Mike or 802.22.1 detected
	If the SM has to move the WRAN operation from the current channel and there is no backup channel available.
	Terminate the operation of the entire cell in the current operating channel within Tch_move seconds. The default value of Tch_move shall be 2 seconds.

	5
	CPE
	TV or 802.22.1 beacon
	CPE detects a TV incumbent or 802.22.1 beacon on a channel before it has registered with a BS on the same channel.
	The CPE SHALL NOT transmit on that channel.

	6
	CPE
	TV or 802.22.1 beacon
	CPE has already registered with the BS and it detected an incumbent or 802.22.1 beacon
	The CPE should send a UCS to alert the BS of the presence of the incumbent in its coverage even if it did not plan to transmit because of the potential interference from the Downlink transmission.

	7
	BS/CPE
	DB or sensing
	If the spectrum manager confirms the presence of any other device which is granted regulatory protection
	Comply to local regulations. (Re.comment #1037)
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Abstract


This contribution is proposing an updated version of the Spectrum Manager policy table contained in 22-09-0122-09-0000-802-22-spectrum-manager-policy.xls.  This new version translated the Excel version in a Word version for inclusion in the 802.22 Draft Standard and includes some flowcharts to describe the logic elements.





SM may choose to either execute Option I or Option II below:


Option I:  BS skips the TV signal  authentication step and initiates the switching of the entire cell to a new operating channel within the next (Tch_move - 0.5) seconds, which should be the highest priority backup channel. The default value of Tch_move shall be 2 seconds. 


Option II: A (Tch_move -0.5) second timer is set. SM schedules quiet periods and directs CPEs within 4km of the BS and/ or CPE that sensed the TV signal to do further sensing and notify the SM of the results within (Tch_move - 0.5) seconds. If the TV signal is found to be authentic through collaborative sensing or if the (Tch_move - 0.5) seconds timer expires then the BS shall initiate the switch of the entire cell to a new operating channel which should be the highest priority backup channel.   If the TV signal is found to be non-authentic, no action is taken. The default value of the Tch_move shall be 2 Seconds.





Note the information about the detection of TV signal and make it available according to the local regulatory requirements.  Then, execute Policy 1a.





Initiate a channel switch of the entire cell to a new operating channel within (Tch_move - 0.5) seconds from the time when the TV signal was detected. The new operating channel should be the highest priority backup channel such that no adjacent channels contain a TV signal. The default value of the Tch_move shall be 2 seconds.





Execute Policy 1b.





Local regulatory�domain requires to vacate�the channel on confirmation�of the presence of a�TV signal





Initiate a channel switch of the entire cell to a new operating channel within (Tch_move - 0.5) seconds from the time when the Wireless Microphone signal was detected. The new operating channel should be the highest priority backup channel. The default value of the Tch_move shall be 2 seconds.





Dis-associate the CPEs that are at a distance less than X km from the wireless microphone operation within (Tch_move - 0.5) seconds from the time when the Wireless Microphone signal was detected and continue normal operation with the other CPEs.   A formal MAC message shall be sent to these CPEs before dropping their association so that the CPEs no longer wait for an allocation in the US-MAP and/or transmit an opportunistic BW request, UCS or Ranging request.   Optionally, the BS may signal the next channel to go to for the dis-associated CPEs before shutting down the communication.





SM may choose to either execute Option I or Option II below:


Option I:  BS skips the wireless microphone signal  authentication step and initiates the switching of the entire cell to a new operating channel within the (Tch_move - 0.5) seconds from the time when wireless microphone signal was detected. The new operating channel should be the highest priority backup channel. The default value of Tch_move shall be 2 seconds.


Option II: A (Tch_move - 0.5) second timer is set. [How do we avoid endless loop?] SM schedules quiet periods and directs CPEs within 4km of the CPE that sensed the wireless microphone signals to do further sensing and notify the SM of the results within (Tch_move - 0.5) seconds. If the wireless microphone signal is found to be authentic through collaborative sensing or (Tch_move - 0.5) seconds timer expires then the BS shall switch the entire cell to a new operating channel which should be the highest priority backup channel.  If the wireless microphone signal is found to be non-authentic, no action is taken. The default value of Tch_move shall be 2 seconds.  





Execute Policy 1b.





Complete Cell Move


Option I: BS skips the beacon authentication step and initiates the switching of the entire cell to a new operating channel within (Tch_move - 0.5) seconds of the time when beacon was detected.  The new operating channel shall be the highest priority backup channel.


Option II: A (Tch_move - 0.5) second timer is set. BS shall authenticate the beacon by scheduling quiet periods within (Tch_move - 0.5) seconds, ask the CPEs to capture the required portion of the 802.22.1 payload and decode the MSF1, MSF2, and/or MSF3 fields as found sufficient by the operator.  If the 802.22.1 beacon is found to be authentic or (Tch_move - 0.5) seconds timer expires, then the BS shall initiate the switching of the entire cell to a new operating channel which should be the highest priority backup channel.   If the beacon is found to be non-authentic, no action is taken. The default value of Tch_move shall be 2 seconds.





Specific CPEs seize to operate or Move


Option I  (No Authentication): BS skips the beacon authentication step and dis-associates the CPEs that are within less than 1 km from the wireless microphone operation within (Tch_move - 0.5) seconds from the time when the 802.22.1 signal was detected and continue normal operation with the other CPEs.   A formal MAC message shall be sent to these CPEs before dropping their association so that the CPEs no longer wait for an allocation in the US-MAP and/or transmit an opportunistic BW request, UCS or Ranging request.   Optionally, the BS may signal the next channel to go to for the dis-associated CPEs before shutting down the communication. The default value of Tch_move shall be 2 seconds. 


Option II  (Authentication): A (Tch_move - 0.5) second timer is set. BS shall authenticate the beacon by scheduling quiet periods within (Tch_move - 0.5) seconds, ask the CPEs to capture the required portion of the 802.22.1 payload and decode the MSF1, MSF2, and/or MSF3 fields as found sufficient by the operator. If the 802.22.1 beacon is found to be authentic or (Tch_move - 0.5) seconds timer expires then the BS shall dis-associate the CPEs that are within less than X km from the wireless microphone operation within (Tch_move - 0.5) seconds from the time when the 802.22.1 signal was detected and continue normal operation with the other CPEs.   A formal MAC message shall be sent to these CPEs before dropping their association so that the CPEs no longer wait for an allocation in the US-MAP and/or transmit an opportunistic BW request, UCS or Ranging request. If the beacon is found to be non-authentic, no action is taken. The default value of Tch_move shall be 2 seconds.





Note the information about the detection of TV signal and make it available according to the local regulatory requirements.





Note the information about the detection of wireless microphone signal and make it available according to the local regulatory requirements.





Note the information about the detection of wireless microphone signal and make it available according to the local regulatory requirements.





Yes





No





No further action
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