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Editorial instructions: The following section is added in an appropriate place. 
9.x Channel Priority Allocation
This mechanism is intended for a target WSO subscribed in information service which has no interference-free channels such as available or restricted channel and has operating channels occupied by  its coexistence set elements. In this case, performance of the target WSO is degraded by interference of coexistence set elements. Thus, the operating channel priority information is useful to select appropriate operating channels for the target WSO employing operating channels occupied by its coexistence set elements.

This operating channel priority allocation shall be initiated by CE which is subscribed to information service and CM shall provide prioritized channel information to the corresponding CE. The channel priority allocation shall consist of two stages, i.e., coarse channel priority and fine channel priority. The coarse channel priority shall use selection criterion of license type, network technology, total occupancy and the number of coexistence set elements. The fine channel priority shall use selection criteria of interference level. The specific explanation of two-stage channel priority allocation is given in following sub-sections.
9.x.1 Coarse channel priority
The first stage of operating channel priority allocation shall be the coarse channel priority which is intended for rough channel priority allocation based on selection criterion of channel license type, network technology, total occupancy and the number of coexistence set elements. As shown in Fig. 1, the first processing stage of coarse channel priority shall be given as follows:

A) Check following information

1. Channel classification of the target WSO

2. Coexistence set of  the target WSO
3. License type and network technology of coexistence set
4. Total occupancy and the number of coexistence elements of operating channels

B) Exclude operating channels of coexistence set elements with light licensed type
C)  Operating channels of the coexistence set with unlicensed type are coarsely prioritized by

1st class): operating channels of coexistence set elements which have the same network technology with the target WSO

2nd class): operating channels of remaining coexistence set elements except for operating channels of the 1st class

D) Each class is prioritized by descending order of the total occupancy of the operating channels

E) When total occupancy is the same, corresponding operating channels are further prioritized by descending order of the number of coexistence set elements which use same operating channel (CoE)
When initiated by CE which is subscribed in information service, CM shall check channel classification and coexistence set of the target WSO. License type and network technology of coexistence set shall be also checked. Finally, total occupancy and the number of coexistence elements of operating channels shall be observed. Since coexistence set with light licensed type is the highest priority, CM shall exclude operating channels of coexistence set elements with light licensed type. Because the same network technologies share the operating channel by self-coexistence mechanisms, CM shall check whether operating channels of coexistence set elements which have the same network technology with the target WSO or not. Based on above results, operating channels of the coexistence set element with unlicensed type shall be coarsely prioritized by 1st class for same network technology with the target WSO and 2nd class for remaining operating channels except for 1st class, respectively. After then, each class shall be prioritized by descending order of the total occupancy of the operating channels. Finally, when total occupancy is the same, corresponding operating channels shall be further prioritized by descending order of the number of coexistence set elements which use same operating channel (CoE).
9.x.2 Fine channel priority
The second stage of operating channel priority allocation shall be the fine channel priority which is intended for thorough channel priority allocation. The fine channel priority shall use selection criterion of interference level. As shown in Fig. 1, the second processing stage of fine channel priority shall be given as follows:
A) Check interference level for operating channels of the 1st class through method 1 or method 2
B) When interference level exceeds a threshold, exclude the corresponding operating channels of the 1st class
C) Check interference level for operating channels of the 2nd class through method 1 or method 2
D) When interference level exceeds a threshold, exclude the corresponding operating channels of the 2nd class

As shown in Fig. 2, the interference level measurement with method 1 shall be given as follows:

A)  Check whether the target WSO has the capability of interference level measurement or not

i. If yes, go to step F
ii. If not, go to next step

B) Select one of coexistence set elements of the target WSO which is located in the most near distance
C) Check whether the selected coexistence set element has the capability of interference level measurement or not

i. If yes, go to step F
ii. If not, go to next step

D) Check whether all coexistence set elements are checked or not
i. If yes, measurement of interference level is failed and go to step G
ii. If not, go to next step

E) Find another coexistence set element which is located in next near distance and go back to Step C
F) Measure interference level of the corresponding operating channels through the selected WSO
G) End interference measurement
As shown in Fig. 3, the interference level measurement with method 2 shall be given as follows:

A) Check whether the target WSO has the capability of interference level measurement or not

i. If yes, go to step F
ii. If not, go to next step

B) Select one of coexistence set elements of the target WSO

C) Check whether the selected coexistence set element has the capability of interference level measurement or not

i. If yes, go to step F
ii. If not, go to next step

D) Check whether all coexistence set elements are checked or not

i. If yes, go to next step
ii. If not, go to step B
E) Check whether measurement is successfully performed at least once or not

A. If yes, go to step H
B. If not, measurement of interference level is failed and go to step I
F) Measure total interference level of the operating channels through the selected WSO
G) Check whether the target WSO and all coexistence set elements are checked or not

A. If yes, go to step H

B. If not, go to step B

H) Compute interference level of the corresponding channels based on multiple measurements
I) End interference measurement

When completing the coarse channel priority, CM shall perform the fine channel priority for the 1st class.CM shall check interference level of the operating channels through method 1 or method 2 by the message of measurement results in section 5.4 with the procedure in 5.2.8. If CM already has interference level of the operating channels through previous measurements and it is not outdated, CM may use it. If coexistence set elements belongs to another CM, CM may interact with its neighbor CM to obtain interference level from coexistence set elements in section 5.4 with the procedure in 5.2.7.2.  The interference measurement with method 1 shall apply the measurement results of a coexistence set element which is located in the near distance when the target WSO has not measurement capability informed by primitives of GetRegInfo.response or NewRegInfo.indication in sections 4.2.2.3.2 and 4.2.2.3.3 and messages of CE_Registration_Request and CM_Registration_Request in section 5.3 with the procedure in 5.2.3. The interference measurement with method 2 shall apply the measurement results of multiple coexistence set elements including the measurement results of the target WSO. CM shall exclude the operating channels of the 1st class which exceed an interference level threshold. Next, CM shall perform the fine channel priority for the 2nd class. Similarly for 1st class, CM shall check interference level of the operating channels through method 1 or method 2 and shall exclude the operating channels of the 2nd class which exceed an interference level threshold. Finally, operating channel priority information shall be sent to the target WSO through primitives of CoexistenceReport.response and CoexistenceReport.indication in sections 4.2.2.4.2 and 4.2.2.3.3 and messages of CoexistenceReportResponse and CoexistenceReportAnnouncement in section 5.3 with the procedure in 5.2.4.
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Figure 1 ─ Flow chart of two-stage channel priority allocation
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Figure 2 ─ Flow chart of interference level measurement with method 1
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Figure 3 ─ Flow chart of interference level measurement with method 2

Editorial instructions: Modify the primitives and messages with data types (marked by blue color).
4.2.2.3.2 GetRegInfo.response
GetRegInfo.response 
(




…

measurementCapability

) 

Table 14— GetRegInfo.response primitive parameters

	Name
	Data type
	Description

	…
	…
	…

	measurementCapability
	MeasurementCapability
	Measurement capability of this WSO


4.2.2.3.3 NewRegInfo.indication
NewRegInfo.indication 
(




…

measurementCapability

) 

Table 15— NewRegInfo.indication primitive parameters

	Name
	Data type
	Description

	…
	…
	…

	measurementCapability
	MeasurementCapability
	Measurement capability of this WSO


4.2.2.4.2 CoexistenceReport.response

CoexistenceReport.response(




coeixstenceReport





channelPriority
optional



   )

4.2.2.4.3 CoexistenceReport.indication

CoexistenceReport.indication(




coeixstenceReport





channelPriority
optional



   )

4.3.2 COEX_MEDIA_SAP

MeasurementCapability :: =
ENUMERATED
{



energyDetection,



featureDetection,



…

}
MeasDescr ::= ENUMERATED { 

…

interferenceLevel
} 

ReqInfoValue ::= CHOICE { 


…

InterferenceLevelValue

REAL

} 
ChannelPriority :: = SEQUENCE OF ChannelPriorityElement
ChannelPriorityElement :: = SEQUENCE {



channelNumber

INTEGER,



priority


INTEGER
}

5.3 Messages

CE_Registration_Request ::= SEQUENCE {


…



measurementCapability

MeasurementCapability

}

CM_Registration_Request ::= SEQUENCE {



…



measurementCapability

MeasurementCapability

}

CoexistenceReportAnnouncement ::= SEQUENCE { 

-- List of coexistence set elements reported in this announcement  
listOfCoexistenceSetElement SEQUENCE OF SEQUENCE {  

-- Network identifier, e.g., BSS ID  
networkID OCTET STRING,  

-- Network technology, e.g., 802.11af, 802.22  
networkTechnology NetworkTechnology,  

-- Interference direction, i.e., mutual, source or victim  
interferenceDirection InterferenceDirection, 

-- Estimated interference level caused by the neighbor 
interferenceLevelFromCoexistenceSetElement REAL, 

-- Estimated interference level caused to the coexistence set element 
interferenceLevelToCoexistenceSetElement REAL, 

-- List of operating channel numbers 
listOfOperatingChannelNumber ListOfOperatingChannelNumber OPTIONAL, 

-- List of operating frequencies 
listOfOperatingFrequencies ListOfOperatingFrequencies OPTIONAL, 
-- Radio environment information 
radioEnvironmentInformation RadioEnvironmentInformation OPTIONAL, 
-- Network geometry class between this WSO and this coexistence set element
networkGeometryClass NetworkGeometryClass 
}

channelPriority

SEQUENCE OF ChannelPriorityElement
OPTIONAL
} 

CoexistenceReportResponse ::= SEQUENCE {  

-- List of coexistence set elements reported in this response  
listOfCoexistenceSetElement SEQUENCE OF SEQUENCE { 

-- Network identifier, e.g., BSS ID  
networkID OCTET STRING, 

-- Network tecnology, e.g., 802.11af, 802.22 
networkTechnology NetworkTechnology, 

-- Interference direction, i.e., mutual, source or victim 
interferenceDirection InterferenceDirection, 

-- Estimated interference level caused by the coexistence set element 
interferenceLevelFromCoexistenceSetElement REAL, 

-- Estimated interference level caused to the coexistence set element 
interferenceLevelToCoexistenceSetElement REAL, 

-- List of operating channel numbers 
listOfOperatingChannelNumber ListOfOperatingChannelNumber OPTIONAL, 

-- List of operating frequencies 
listOfOperatingFrequencies ListOfOperatingFrequencies OPTIONAL, 

-- Radio environment information 
radioEnvironmentInformation RadioEnvironmentInformation OPTIONAL, 

-- Network geometry class between this WSO and coexistence set element 
networkGeometryClass NetworkGeometryClass 

} 


channelPriority

SEQUENCE OF ChannelPriorityElement
OPTIONAL
} 

5.4 Data types

MeasurementCapability :: =
ENUMERATED
{



energyDetection,



featureDetection,



…

}
MeasurementDescription ::= SEQUENCE OF SEQUENCE { 

measDescr 
ENUMERATED { …

interferenceLevel}, 

measFreq 
MeasFreq 

} 
MeasurementResult ::= SEQUENCE OF SEQUENCE { 

reqInfoDescr ReqInfoDescr, 
reqInfoValue 
CHOICE {…

 interferenceLevelValue REAL} 

} 
ChannelPriorityElement :: = SEQUENCE {



channelNumber

INTEGER,



priority


INTEGER
}
ReqInfoDescr::=SEQUENCE OF ENUMERATED{

{

sinr,

desiredBandwidth,


desiredQccupancy,


desiredQoS,


desiredCoverage,


channelNumber,


subscribedService,

interferenceLevel,
…
}

ReqInfoValue::=SEQUENCE OF SEQUENCE{

reqInfoDescr
RequInfoDescr,

ReqInfoValue
CHOICE {
sinrValue

REAL,




desiredBandwidthValue
REAL,





desiredQccupancyValue
REAL,





desiredQoSValue

REAL,





desiredCoverageValue
REAL,





channelNumberValue
REAL,




interferenceLevelValue
REAL,

otherValue

ANY}
subscribedService
SuscribedService

}
Abstract





This document provides an operating channel priority allocation for information service. The document includes how CM decides the operating channel priority allocation for WSO subscribed in information service. 





This mechanism is intended for a target WSO subscribed in information service which has no interference-free channels such as available or restricted channel and has operating channels occupied by its coexistence set elements. In this case, performance of the target WSO is degraded by interference of coexistence set elements. Thus, the operating channel priority information is useful to select appropriate operating channels for the target WSO employing operating channels occupied by its coexistence set elements.





The operating channel priority allocation consists of two stages, i.e., coarse channel priority and fine channel priority. The coarse channel priority shall use selection criterion of license type, network technology, total occupancy and the number of coexistence set elements. The fine channel priority shall use selection criteria of interference level.
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