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1
Introduction 


The Spectrum Manager(SM) shall be able to identify information from at least the three sources, as shown in the 9.2.1.
1. Incumbent database is an up-to-date database which can be accessed through high layer. It shall be used as the first assessment for channel availability and reliable source for channel occupied by incumbents.

2. Geolocation offers the geolocation information of WRAN system. The data from Geolocation would be helpful to figure out the interference area as accessorial parameters.

3. Spectrum sensing is the combination of the sensing results from BS and CPEs. It would be used as the second assessment for channel availability and source for channel occupied by incumbents
The SM shall define the status of the channels with the respect to the presence of incumbents by combining geolocation information, information in incumbent databases, spectrum sensing results and constraints programmed on the basis of regulatory rules.
2
Multiple signal sources  



[image: image1]
Fig 1 multiple signal sources
In figure 1, the WRAN BS shall get system 1 on channel N from Incumbent database or Spectrum sensing and also get system 2 on channel N form Incumbent database or Spectrum sensing simultaneously. 
Therefore, the Spectrum Manager should have the capability to maintain channel status with multiple signal sources on the same channel. Furthermore, the Spectrum Manager shall distinguish with different signal sources by signal type or location information.
In order to distinguish different signal sources, the Incumbent database and Spectrum sensing shall offer spectrum information with signal type and location information
. The SM shall combine the spectrum information with similar location and same signal type on the same channel and record the multiple signal sources respectively when information of the signal type or location on same channel is different.
2.1  Incumbent Database 

The current Incumbent Database service would offer the available channel list with max transmit power, however, the Spectrum Manager would not use the information to combine with the information from Spectrum sensing.

In order to match the information from Incumbent database and Spectrum sensing, the revised SME-MLME-DB-QUERY.request and SME-MLME-DB-RESPONSE.indication   parameters as follow.

2.1.1 SME-MLME-DB-QUERY.request

In order to reflect information of the signal sources on certain channel, channel number and Max_Transmit_EIRP are added. Mode is added to reflect 4 different cases, 00 refer to request available channel list for the whole channel range, 01 refer to request available channel list for specific channels, 10 refer to request incumbent list for the whole channel range, and 11 refer to request incumbent list for specific channels. The incumbent list shall offer the incumbent information with signal type and location information.
Table 285— SME-MLME-DB-QUERY.request parameters

	Name
	Type
	Valid Range
	Description

	Database_type
	Integer
	0-8
	The value identifies the type of database for which the query is directed.

0 = TV Incumbent Database

1 = Part 74 Incumbent Database



	Latitude
	TBD
	
	

	Longitude
	TBD
	
	

	Mode 
	2 bits
	
	#0 :0 for the whole channel range
       1 for specific channels
#1: 0: request available channel list

      1: request  incumbent list 



	If(Mode#1==1) {Max_Transmit_EIRP}
	
	
	The max_Transmit_EIRP of WRAN device

	If(Mode#0==1){
	
	
	

	Number of channel
	
	
	

	For (i=1 to Number of Channels, i++) {
	
	
	

	Channel Number

     
	
	
	Specific channel 

	}
	
	
	

	}
	
	
	

	
	
	
	


2.1.2 SME-MLME-DB-RESPONSE.indication
To support multiple signal sources, the Number of signal source and signal type are added.
Table   287— SME-MLME-DB-RESPONSE.indication parameters

	Name
	Type
	Valid Range
	Description

	Database_type


	Integer
	0-8
	The value identifies the type of database for which the query request was directed.

0 = TV Incumbent Database

1 = Part 74 Incumbent Database



	Status
	Enumeration
	SUCCESS, INVALID_REQUEST, 

TRANSACTION_EXPIRED
	The value indicates whether a response to query was successfully received.

	Mode
	2 bits
	
	#0 :0 for the whole channel range

       1 for specific channels

#1: 0: response available channel list

      1: response  incumbent list 



	Number of channel
	8 bits
	
	The No. of channel 

	For (i=1 to Number of Channels, i++) {


	List of channels and max EIRP allowed per channel
	
	List of Channel Numbers and corresponding maximum transmit power allowed.

	Channel Number

     
	8 bits
	
	

	If (mode#1==0) {
	
	
	

	Max_Transmit_EIRP}
	
	
	

	Else if(mode#1==1)
	
	
	

	{Number of signal source
	8 bits
	
	

	For (j=1 to Number of signal source, j++) {


	
	
	

	Signal Type
	4 bits
	
	

	Latitude
	TBD
	
	

	Longitude
	TBD
	
	

	}
	
	
	

	}
	
	
	

	}
	
	
	


2.2 Spectrum Sensing 

The Spectrum Sensing can reflect the location information of signal source by detector information (BS or CPE), and combine the geolocation information. SSF can support measurement reports with multiple signal types by multiple TRUE on the position of STV index according to in table 297. Therefore the SM shall get the spectrum information with signal type from Spectrum Sensing and location information with the aid of Geolocation .
3
BLACK, WHITE and GREY 


In BLACK and WHITE assumption, if signal is detected, “1” is set as BLACK, else signal is not detected, “0” is set as WHITE. BLACK channel would be unavailable for WRAN, and White channel would be available for WRAN. However, there are some channels which belong to GREY. The following cases shall belong to GREY at least:
1. Fail to be Identified (FI)   Detected energy is higher than predetermined threshold, but signal identification is failed. 
2. Adjacent Channel (AC)   Adjacent channel of known signal sources.

3. Inter modulation (IM)       Inter modulation of known signal sources.
Since GREY is a possible status of channel, the WRAN shall treat GREY differently as BLACK or WHITE, especially when spectrum is lack. The GREY channel shall be available for WRAN with constraint conditions.
3.1 Fail to be Identified 
According to the definition of SSF Input and SSF output, when TRUE 
is set on the position of STV index 
0 and FALSE or NODECISION is set on the other position of STV index (1~7), the Spectrum Manager gets a GREY (FI case) from one SSF. If Spectrum Manager gets a GREY status from one CPE, SM may try other resources to identify the signal type, such as more sensing results, incumbent database access. If identification is successful, SM shall update the status, and do channel selection according to new status. If identification is failed again, SM shall keep the GREY status 
3.2 Adjacent channel

Adjacent channel is particular case. Whether Spectrum sensing would detect the signal or identify the signal type, the usage of adjacent channel is constrained. And the status of adjacent channel depends on the status of adjacent BLACK channel.  The dependency of channel status would simplify the process of channel status update. If the BLACK channel is released, the dependent relationship between BLACK channel and related GREY shall be cut off. .
How many adjacent channel related on BLACK channel depend on the signal type and location of signal sources on BLACK channel, policies and regulatory rules. For example, when TV incumbent is detected on channel N, constraint condition of adjacent channel would be according to 6.14.5.1. 

To update the status of adjacent channel of incumbent signal, Spectrum manager just skip to check GREY channel directly, while Spectrum Manager shall check the BLACK channel which is adjacent with the GREY channel instead. 
The adjacent channels of neighbour WRAN system would be treated carefully to avoid inter-cell interference. So the GREY channel shall be used with transmit power constraints. And the adjacent channel N-/+ of current BS would be sensed in QP. 
3.3 Inter modulation

If the WRAN system would tolerance the interference of IM, WRAN may choose the channel to transmit. And the SM shall try to inform one of signal source’s system to avoid the inter modulation as possible as it can.
4
Incumbent History

Incumbent History
 is the statistical record of incumbent occupancy based on the data from Spectrum sensing and Incumbent Database. Spectrum Manager may store a quasi-static Historical Table which reflects the local spectrum occupancy. When Incumbent Database is unavailable, the Spectrum Manager shall maintain a Historical Table with the signal type, location information, and occupancy pattern of incumbent by local observation spectrum results.
Incumbent History may be treated as a substitute of incumbent database in local and also help Spectrum Manager to predict sensing parameters in 22-08-0008/r0.  
5
Conclusion 


Considering the problem of multiple signal sources, the Incumbent database and Spectrum sensing would have ability to offer the signal source information with signal type and location information. As a local substitute of incumbent database, the Incumbent History would also offer the type and location of incumbent. Therefore, SM shall have capability to maintain the multiple signal sources on one channel with signal type and location information. 
And for the assumption of “BLACK, WHITE & GREY”, the SM shall maintain the GREY status according to above three cases.
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Abstract


The document proposes the incumbent database and spectrum sensing would offer the type and location of incumbent. And Spectrum Manager would distinguish different signal sources according to the signal type or location information on the same channel and also treat at least three cases of interference as GREY status which is different from BLACK and WHITE status.
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� Location information is any kind information which would reflect signal resource’s location information, such as location, direction,  or detector’s ID


� Table 300


� Table 297


� The basic concept is proposed in 22-07-0412/r0 to predict sensing opportunity as “Incumbent Database”. To distinguish the concept of Incumbent Database, the quasi-static statistical data is noted as Incumbent history and the up-to-date data is noted as Incumbent Database in 22-08-0008/r0.
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