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	9.5.3
	
	
	
	The subclause needs to be filled. 
	add master CM selection algorithm
	


[Note- Underlined blue text is new text as below.]
Discussion 
Propose

Editor’s note: Insert the following text in Master CM selection (9.5.3). 

9.5.3 Master CM selection

TBD
Master/Slave CM selection algorithm is focused on providing a method to re-organize CMs autonomously. 

Other benefits from selecting master CM and making slave CMs are (1) load balancing among CMs and (2) to reduce communication overhead among CMs. 
The master CM selection process is triggered by a CM or a CDIS based on the ratio of the two values, NumberofUnderControlledTVBD (=N(t) ) and MaximumNumberofControlableTVBD(=Nmax), as shown below. 

The trigger condition for solving a load balancing problem can be obtained by a CMA at a specific time: 
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The constant, Mtrigger, denotes a margin value on the trigger condition, which is depending on each coexistence system implementation. 

The CMs, which satisfy the trigger condition, are regarded as candidate slave CMs; The other CMs are regarded as candidate Master CMs.  Then, the candidate slave CM or a CDIS in which the candidate slave CM registered may initiate Master CM selection process in order to continue the undergoing coexistence services without any potential congestion.  
In addition, the master CM selection process can be triggered by a CM or a CDIS under a consideration of geographical coverage of each CM.  As in the equation below, CA denotes the geographical coverage of a CMA, and CB denotes the geographical coverage of a CMB. The coverage parameter can be defined using parameters such as a geo-location of a CM and its coverage radius. 
The trigger condition for reducing communication overhead among CMs can be obtained by a pair of CMs at a specific time as shown below: 
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The three arguments, pos, r, and t denote geo location, coverage radius, and time of each CMA and CMB respectively.
If the secondary trigger condition meets, CMB can be a candidate Master CM and the both the CMA and CMB can start Master CM selection process in order to continue the undergoing coexistence services with less network overhead. Also a CDIS which monitors the registered CMs can initiate this Master CM selection process if the trigger condition satisfied at a specific time. 
When the process is initiated, a CDIS makes the final decision on the selection process of the pair of master CM and slave CMs based on an internal decision making criteria. 
An example of the CDIS’s decision making criteria is shown below.
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Mcriteria denotes a margin value on the criteria condition, which is depending on each coexistence system implementation.  This criterion verifies if the candidate master CMB is capable of handling CMA as its slave CM at the specific time.  

The Master CM selection is not restricted by the suggested trigger methods and decision making criteria. A CDIS can make a decision by using lots of information parameters of the registration procedure (refer 5.3.3) and it is implementation issue.
When a CM becomes the slave CM, the master CM performs coexistence decision making process for the WSOs registered to the slave CM. The result of coexistence decision making process will be forwarded to the slave CM who will distribute the resources to its management serviced WSOs. 
Moreover, a master CM may disable or enable the slave CMs. When it is disabled, the slave CM is no longer a CM. Thus, all the registered WSOs should be re-associated with the master CM, which will be done by performing hand-off between the slave CM and master CM. 
Once, all the registered information of WSOs have been transferred from the slave CM to the master CM, master CM informs WSOs a new CM address. This process is an optional feature that a master CM and slave CMs can employ.
Propose

Editor’s note: Add two parameters of ‘geolocation’ and ‘coverageRadius’ in CMRegistrationRequest message as below:
CMRegistrationRequest ::= SEQUENCE { 
-- Maximum number of controllable WSOs
maximumNumberOfControlableWSO
INTEGER, 
-- The geo-location of the CM

geolocation
Geolocation,
-- The coverage radius (meter) of the CM

coverageRadius
REAL,
…
}
Editor’s note: Add two parameters of ‘geolocation’ and ‘coverageRadius’ in CoexistenceSetElementInformationAnnouncement message as below:
CoexistenceSetElementInformationAnnouncement ::= SEQUENCE {
-- The geo-location of the CM

geolocation
Geolocation,
-- The coverage radius (meter) of the CM

coverageRadius
REAL,
…
}

Discussion 

In current draft, Master CM can be selected by requesting a slave CM. but CDIS can make a decision to make master/slave CMs. The decision may be based on information such as MaximumNumberofControlableTVBD of each CM, discoveryInformation of each CE, etc.
Propose

Editor’s note: Insert the following text at the end of the text in 5.2.10.1 

5.2.10.1 Master CM selection by CDIS

This procedure, illustrated in Figure 39, is performed when a CM intends to become a slave CM and requests the CDIS to select a master CM. After receiving such request, CDIS selects candidate master CM and sends MasterCM_Request to the selected CM.
If the status in the received confirm message from the selected CM is ‘fail’ If confirm message is negative from the selected CM, the CDIS selects a next candidate master CM.  If the status is ‘success’ If confirm message is positive, CDIS indicates the selected master CM to the salve CM by sending CM_MasterCM_Confirm message. 
[image: image4.emf]
Figure 39 – Master CM selection by CDIS with request procedure
Or it is possible that a CDIS initiate a master CM selection process such as the procedure illustrated in Figure xxx. CDIS, by itself, selects candidate master CM based on the monitored status of registered CMs, and it sends MasterCM_Request to the selected candidate CM. 
If the status in the received confirm message from the selected CM is ‘fail’, and then the CDIS selects a next candidate master CM.  If the status is ‘success’, the CDIS indicates the selected master CM to the salve CMs by sending SlaveCM_Announcement message and by receiving SlaveCM_Confirm message. 
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Figure xxx – Master CM selection by CDIS without request procedure

Editor’s note: Add new section 5.3.11.13 and 5.3.11.14
5.3.11.13 SlaveCM_Announcement
This message is sent from CDIS to slave CMs to announce the CMs become slave CMs.

The sourseIdentifier shall be set to CDIS_ID. The destinationIdentifier shall be set to CM_ID. The message payload is defined in Table yyy.

Table yyy – SlaveCM_Announcement message payload
	Information element
	Data type
	Description

	masterCMID
	CX_ID
	CM ID of Master CM


5.3.11.14 SlaveCM_Confirm

This message is sent from CM to CDIS to confirm that the CM starts to perform slave CM.

The sourseIdentifier shall be set to CM_ID. The destinationIdentifier shall be set to CDIS_ID. The message has no payload.

Abstract





This document provides normative text related to master CM selection process. 
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