March, 2013

doc.:IEEE 802.19-13/0047r1

IEEE P802.19
TV Whitespace Coexistence Method
	CDIS Operation for profile E

	Date:  2013-03-20

	Author(s):

	Name
	Company
	Address
	Phone
	Email

	Hyunduk Kang
	ETRI
	138 Gajeong-Ro, Yuseong-Gu, Daejeon, 305-700, South Korea
	
	henry@etri.re.kr

	Donghun Lee
	ETRI
	
	
	mmdang@etri.re.kr

	Byung-Jang Jeong
	ETRI
	
	
	bjjeong@etri.re.kr

	Myung-Sun Song
	ETRI
	
	
	mssong@etri.re.kr

	Jae-Ick Choi
	ETRI
	
	
	jichoi@etri.re.kr

	
	
	
	
	



Discussion:

This document incudes a proposal of CDIS operation for Profile E. Related procedures, messages and data types are also represented.
Proposal 
7. Entities Operation
7.3. CDIS Operation for Profile E
7.3.1. General description
The entity operation for the CDIS consists of the following 5 states:

· Inactive

· Active

· Engaged

· Request sent

· Request received

Each state represents as followings:

· Inactive: the state where it is impossible to set up any interfaces with other 802.19.1 entities. The inactive state goes to the active state when initialization process is finished.

· Active: the state where it is possible to set up interface with other 802.19.1 entities. The Active state goes to the inactive state when shutdown process is finished.

· Engaged: the state where two entities are ready to communicate with each other by exchanging messages.

· Request sent: the state where the request has been sent from home entity to remote entity, and the home entity is waiting for response from the remote entity.

· Request received: the state where the request has been received from remote entity to home entity, and home entity is waiting for the completion of the request.

State transition shall be occurred as follows:

· The active state goes to the engaged state if CDIS receives connection request from CM and sends connection response to CM.

· The engaged state goes to the request sent state if CDIS sends request for context information or event to CM. After CDIS receives corresponding response from CM it goes back to the engaged state.

· CDIS receives corresponding event response from CM at the engaged state without sending event request to CM if CDIS sent the event request to CM in advance.

· The engaged state goes to the request received state if CDIS receives request for context information or event from CM. After CDIS sends corresponding response to CM it goes back to the engaged state.

· CDIS sends corresponding event response to CM at the engaged state without receiving event request from CDIS if CDIS received the event request from CM in advance.

· CDIS stays the engaged state if it periodically receives being-engagement request from CM.

· The engaged state goes to the active state if CDIS receives disconnection request from CM, or fails to receive being-engagement request from CM periodically.

Flow chart of CDIS operation is depicted the following figure.

[image: image1.emf]Start

CM Authentication Procedure

Authentication request from CM 

is received?

Deauthentication request from 

CM is received?

CM Deauthentication Procedure

WSO Registration update Procedure

Updated Registration information 

from registered CMs is received?

CM Subscription Procedure

WSO Registration Procedure

Stop

CM Subscription Procedure

WSO Registration Procedure

Yes

No

Yes

No

Yes

No

CM Subscription update Procedure

Subscription change for the type 

of  discovery service from CM is 

received?

Yes

No

CM is s

ubscribed for discovery 

service of inter-CM coexistence 

discovery?

Execute Coexistence discovery 

algorithms for both intra and inter-CM 

domain 

Execute Coexistence discovery 

algorithms for inter-CM domain only

Yes

No

Coexistence set information 

request from CM is received?

Obtaining Coexistence set information 

Procedure

Yes

No

New Registration information 

from new registered CM is 

received?

No


After receiving an authentication request from a CM, a CDIS shall perform CM authentication, CM subscription, and WSO registration procedure in sequence. 

After successfully done that, the CDIS shall switch to the engaged state, where it shall check for incoming messages or for a deauthentication request from the CM.

After WSO registration, if the CM is subscribed for discovery service of inter-CM coexistence discovery, the CDIS shall execute a coexistence discovery algorithm for inter-CM domain only. Otherwise, the CDIS shall execute a coexistence discovery algorithm for both intra-CM and inter-CM domain.

If the CDIS received updated registration information from registered CMs, the CDIS shall perform WSO registration update procedure, and back to the engaged state. 
After WSO registration update, the CDIS shall execute coexistence discovery algorithms based on the type of discovery service of the CM.
If the CDIS received new registration information from new registered CM, the CDIS shall execute coexistence discovery algorithms based on the type of discovery service of the CM.
If the CDIS received coexistence set information request from the CM, CDIS shall perform obtaining coexistence set information procedure providing coexistence set information based on the type of discovery service the CM subscribed, and back to the engaged state.

If the CDIS received subscription change for the type of discovery service from the CM, CDIS shall perform CM subscription update procedure and back to the engaged state.

If the CDIS a deauthentication request from the CM, a CE shall perform WSO registration, CM subscription, and CM deauthentication procedure in sequence. 

After successfully done that, the CDIS shall switch to the active state.

Related procedures, messages, and data types are listed in the following subsections.

7.3.2. CM Authentication
To authenticate CM to CDIS, a CM shall perform the CM authentication procedure as shown in reference.

After the CDIS received the AuthenticationRequest message from CM, CDIS shall generate and send the AuthenticationResponse message to CM.
Table below shows the parameters of the CxMessage in the AuthenticationRequest message.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	authenticationRequest


Table below shows the parameters in the authenticationRequest payload.
	Parameter
	Data type
	Description

	clientID
	IA5String
	The clientID parameter received from AuthenticationRequest message.

	clientPassword
	IA5String
	The clientPassword parameter received from AuthenticationRequest message.


When generating the AuthenticationResponse message, the CDIS shall set the parameters of the CxMessage as shown in the table below.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	authenticationResponse


Table below shows the parameters in the authenticationResponse payload.
	Parameter
	Data type
	Description

	serverID
	IA5String
	Server ID to be used by the CDIS to authenticate CM

	serverPassword
	IA5String
	Server password to be used by the CDIS to authenticate the CM

	status
	CxMediaStatus
	status


7.3.3. CM Subscription
To subscribe discovery service, a CM shall perform the CM subscription procedure as shown in reference.

After the CDIS received the SubscriptionRequest message from CM, CDIS shall generate and send the SubscriptionResponse message to CM.
Table below shows the parameters of the CxMessage in the SubscriptionRequest message.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	subscriptionRequest


Table below shows the parameters in the subscriptionRequest payload.
	Parameter
	Data type
	Description

	subscribedService
	SubscribedService
	The subscribedService parameter
(interCMCoexistenceSetElements or allCoexistenceSetElements)


When generating the SubscriptionResponse message, the CDIS shall set the parameters of the CxMessage as shown in the table below.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	subscriptionResponse


Table below shows the parameters in the subscriptionResponse payload.
	Parameter
	Data type
	Description

	status
	CxMediaStatus
	status


7.3.4. CM Subscription Update
To be subscription update, a CM shall perform the CM subscription update procedure as shown in reference.

After the CDIS received the SubscriptionRequest message from CM, CDIS shall generate and send the SubscriptionResponse message to CM.
Table below shows the parameters of the CxMessage in the SubscriptionRequest message.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	subscriptionRequest


Table below shows the parameters in the subscriptionRequest payload.
	Parameter
	Data type
	Description

	subscribedService
	SubscribedService
	The subscribedService parameter
(interCMCoexistenceSetElements or allCoexistenceSetElements)


When generating the SubscriptionResponse message, the CDIS shall set the parameters of the CxMessage as shown in the table below.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	subscriptionResponse


Table below shows the parameters in the subscriptionResponse payload.
	Parameter
	Data type
	Description

	status
	CxMediaStatus
	status


7.3.5. WSO Registration
To register WSO to CDIS, a CM shall perform the WSO registration procedure as shown in reference.

After the CDIS received the CMRegistreationRequest message from CM, CDIS shall generate and send the RegistreationResponse message to CM.
Table below shows the parameters of the CxMessage in the CMRegistrationRequest message.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	cmRegistrationRequest


Table below shows the parameters in the cmRegistrationRequest payload.
	Parameter
	Data type
	Description

	operationCode
	OperationCode
	Operation code (new, modify, remove)

	ceID
	CxID
	CE ID

	networkID
	OCTET STRING
	Identifier of the network which the WSO represents. As an example, in case of IEEE 802.11, this parameter contains the BSSID used by the WSO.

	networkTechnology
	NetworkTechnology
	Indicates the radio access technology which the WSO uses.

	networkType
	NetworkType
	Indicates network type as specified in regulations.

	discoveryInformation
	DiscoveryInformation
	Discovery information of the WSO.

	listOfSupportedChNumbers
	SEQUENCE OF INTEGER
	List of supported channel number.


When generating the RegistrationResponse message, the CDIS shall set the parameters of the CxMessage as shown in the table below.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	registrationResponse


7.3.6. WSO Registration Update
To be registration update, a CM shall perform the WSO registration update procedure as shown in reference.

After CDIS received the CMRegistreationRequest message from CM, CDIS shall generate and send the RegistreationResponse message to CM.
Table below shows the parameters of the CxMessage in the CMRegistrationRequest message.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	cmRegistrationRequest


Table below shows the parameters in the cmRegistrationRequest payload.
	Parameter
	Data type
	Description

	operationCode
	OperationCode
	Operation code (new, modify, remove)

	ceID
	CxID
	CE ID

	networkID
	OCTET STRING
	Identifier of the network which the WSO represents. As an example, in case of IEEE 802.11, this parameter contains the BSSID used by the WSO.

	networkTechnology
	NetworkTechnology
	Indicates the radio access technology which the WSO uses.

	networkType
	NetworkType
	Indicates network type as specified in regulations.

	discoveryInformation
	DiscoveryInformation
	Discovery information of the WSO.

	listOfSupportedChNumbers
	SEQUENCE OF INTEGER
	List of supported channel number.


When generating the RegistrationResponse message, the CDIS shall set the parameters of the CxMessage as shown in the table below.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	registrationResponse


7.3.7. Coexistence Set Information
To obtain coexistence set information from CDIS, a CM shall perform the obtaining coexistence set information procedure as shown in reference.

After the CDIS received the CoexistenceSetInformationRequest message from CM, CDIS shall generate and send the CoexistnceSetInformationResponse message to CM.
Table below shows the parameters of the CxMessage in the CoexistenceSetInformationRequest message.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	coexistenceSetInformationRequest


Table below shows the parameters in the coexistenceSetInformationRequest payload. 
	Parameter
	Data type
	Description

	listOfNetworkID
	SEQUENCE OF OCTET STRING
	Network ID list of WSO for which coexistence set information is requested


When generating the CoexistenceSetInformationResponse message, the CDIS shall set the parameters of the CxMessage as shown in the table below.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	coexistenceSetInformationResponse


Table below shows the parameters of the each element of the sequence in the coexistenceSetInformationResponse payload.
	Parameter
	Data type
	Description

	networkID
	OCTET STRING
	WSO for which coexistence set information is requested

	listOfneighborCM
	ListOfNeighborCM
	Indicates the list of neighbor CM

(see below)


Table below shows the data type of the each element of the sequence in the listOfneighborCM parameter.
	Parameter
	Data type
	Description

	neighorCMID
	CxID
	Neighbor CM ID

	listOfCoexSetElement
	ListOfCoexSetElement
	Indicates the list of neighbor WSO

(see below)


Table below shows the data type of the each element of the sequence in the listOfCoexSetElement parameter.
	networkID
	OCTET STRING
	Neighbor network ID.

	networkTechnology
	NetworkTechnology
	Neighbor WSO network technology.


7.3.8. CM Deauthentication 
To deauthenticate CM, a CM shall perform the CM deauthentication procedure as shown in reference.

After the CDIS received the DeauthenticationRequest message from CM, CDIS shall generate and send the DeauthenticationResponse message to CM.
Table below shows the parameters of the CxMessage in the DeauthenticationRequest message.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	deauthenticationRequest


Table below shows the parameters of the deauthenticationRequest payload.
	Parameter
	Data type
	Description

	clientID
	IA5String
	This parameter contains Client I.

	clientPassword
	IA5String
	This parameter contains Client Password.


When generating the DeauthenticationResponse message, the CDIS shall set the parameters of the CxMessage as shown in the table below.
	Parameter
	Data type
	Value

	header
	CxHeader
	requestID

	payload
	CxPayload
	deauthenticationResponse


Table below shows the parameters of the deauthenticationResponse payload.
	Parameter
	Data type
	Description

	serverID
	IA5String
	Server ID to be used by the CDIS to deauthenticate the CM

	serverPassword
	IA5String
	Server password to be used by the CDIS to deauthenticate the CM

	status
	CxMediaStatus
	status
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