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	First change


[bookmark: _Toc20212985]5.4.x	Session State Machine
The following state machine is to be observed by both the CTF and CHF, the main use of this is to know when it can send what information.
The table below defines the different states which apply to a charging session for the CHF.
Table 5.4.x.1: Description of states in the CHF
	State:
	Description:

	Idle
	No charging resource created and new requests can be received

	Created
	A charging resource has been created which can be updated

	Closed
	The charging resource has been closed and can no longer be updated



The table below defines the different states which apply to a charging session for the CTF.
Table 5.4.x.2: Description of states in the CTF
	State:
	Description:

	Idle
	No trigger received and no session started

	Waiting
	Session started and waiting for an answer to a request

	Active
	Session started and monitored

	Terminated
	Session has terminated



For the CHF the triggers are the reception of the requests from the CTF, but for the CTF
Table 5.4.x.3: Description of triggers in the CTF
	CTF Event:
	Description:

	Start of Multiple Service session
	There is new Multiple Service session detected in the CTF that needs charging.

	Trigger for the Multiple Service session
	The information for the Multiple Service session is changed

	Start of Rating Group
	Within the Multiple Service session there is a service started that require a new Rating Group.

	Trigger for Rating Group
	The information for a monitored Rating Group is changed

	Threshold for Rating Group
	The limits set for reporting for the Rating Group

	Re-authorization for Rating Group
	The CHF has demanded a re-authorization of a Rating Group

	End of Rating Group
	There are no services using a specific Rating Group

	Re-authorization for Multiple Service Session
	The CHF has requested that the Multiple Service session to be terminated

	End of Multiple Service session
	The Multiple Service session has terminated



[bookmark: _Toc4506646]5.4.x.1	CTF State transitions
The table below defines the different states transitions that apply at the initial part of a charging session for the CTF.
Table 5.4.x.1.1: State changes at initial in the CTF
	Initial State
	Event
	Action
	New State

	Idle
	Start of Multiple Service session
	Send Charging Data Request [Initial]
Start request timer
	Waiting

	Idle
	Start of Multiple Service session, event based
	Send Charging Data Request [Event]
May grant service
	Waiting

	Idle
	Start of Rating Group
	Send Charging Data Request [Initial]
Start request timer 
	Waiting

	Idle
	Re-authorization for Rating Group
	Send Charging Notify Response with re-authorization rejected
	Idle

	Idle
	Re-authorization for Multiple Service Session
	Send Charging Notify Response with re-authorization rejected
	Idle

	Idle
	End of Multiple Service session
	Send Charging Data Request [Termination]
Start request timer
	Waiting

	Waiting
	Charging Data Response, granted units 
	Stop request timer
Grant service
Start monitoring of the service
	Active

	Waiting
	Charging Data Response, no granted units 
	Stop request timer
Reject service
	Terminated

	Waiting
	Trigger for the Multiple Service session
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Start of Rating Group
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Trigger for Rating Group
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Threshold for Rating Group
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Re-authorization for Rating Group
	Charging Notify Response with Charging Data Request ongoing
	Waiting

	Waiting
	End of Rating Group
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Re-authorization for Multiple Service Session
	Charging Notify Response with Charging Data Request ongoing
	Waiting

	Waiting
	End of Multiple Service session
	Queue Charging Data Request [Termination]
	Waiting

	Waiting
	Request timeout, with retry
	Send Charging Data Request [Initial]
Start request timer
	Waiting

	Waiting
	Request timeout, without retry
	Send Charging Data Request [Termination]
Start request timer
	Waiting



The table below defines the different states transitions that apply at the update part of a charging session for the CTF.  
Table 5.4.x.1.2: State changes at update in the CTF
	Initial State
	Event
	Action
	New State

	Active
	Trigger for Multiple Service session
	Send Charging Data Request [Update]
Start request timer
	Waiting

	Active
	Start of Rating Group
	Send Charging Data Request [Update]
Start request timer
	Waiting

	Active
	Trigger for Rating Group
	Send Charging Data Request [Update]
Start request timer
	Waiting

	Active
	Threshold for Rating Group
	Send Charging Data Request [Update]
Start request timer 
	Waiting

	Active
	End for Rating Group
	Send Charging Data Request [Update]
Start request timer 
	Waiting

	Active
	Re-authorization for Rating Group
	Send Charging Notify Response with re-authorization accepted
	Active

	Active
	Re-authorization for Multiple Service Session
	Send Charging Notify Response with re-authorization accepted
	Active

	Waiting
	Charging Data Response, granted units 
	Stop request timer
Grant service
Start monitoring of the service
	Active

	Waiting
	Charging Data Response, no granted units 
	Stop request timer
Reject service
	Terminated

	Waiting
	Trigger for the Multiple Service session
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Start of Rating Group
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Trigger for Rating Group
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Threshold for Rating Group
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Re-authorization for Rating Group
	Charging Notify Response with Charging Data Request ongoing
	Waiting

	Waiting
	End of Rating Group
	Queue Charging Data Request [Update]
	Waiting

	Waiting
	Re-authorization for Multiple Service Session
	Charging Notify Response with Charging Data Request ongoing
	Waiting

	Waiting
	End of Multiple Service session
	Queue Charging Data Request [Termination]
	Waiting

	Waiting
	Request timeout, with retry
	Send Charging Data Request [Update]
Start request timer
	Waiting

	Waiting
	Request timeout, without retry
	Send Charging Data Request [Termination]
Start request timer
	Waiting



The table below defines the different states transitions that apply at the termination part of a charging session for the CTF.
Table 5.4.x.1.2: State changes at termination in the CTF
	Initial State
	Event
	Action
	New State

	Active
	End of Multiple Service session
	Send Charging Data Request [Termination]
Start request timer
	Waiting

	Waiting
	Charging Data Response 
	Stop request timer
	Terminated

	Waiting
	Re-authorization for Rating Group
	Charging Notify Response with Charging Data Request ongoing
	Waiting

	Waiting
	Re-authorization for Multiple Service Session
	Charging Notify Response with Charging Data Request ongoing
	Waiting

	Waiting
	End of Multiple Service session
	Queue Charging Data Request [Termination]
	Waiting

	Waiting
	Request timeout, with retry
	Send Charging Data Request [Termination]
Start request timer
	Waiting

	Waiting
	Request timeout, without retry
	Stop request timer
	Terminated


5.4.x.2	CHF State transitions
The table below defines the different states transitions that apply at the initial part of a charging session for the CHF.
Table 5.4.x.2.1: State changes at initial in the CHF
	Initial State
	Event
	Action
	New State

	Idle
	Receive Charging Data Request [Initial]
	Open CDR
Send Charging Data Response [Initial]
	Created

	Idle
	Receive Charging Data Request [Event]
	Open and close CDR
Send Charging Data Response [Event]
	Closed

	Idle
	Receive Charging Data Request [Update]
	Open CDR
Send Charging Data Response [Update]
	Created

	Idle
	Receive Charging Data Request [Termination]
	Open and close CDR
Send Charging Data Response [Termination]
	Closed



The table below defines the different states transitions that apply at the update part of a charging session for the CHF.  
Table 5.4.x.2.2: State changes at update in the CHF
	Initial State
	Event
	Action
	New State

	Created
	Receive Charging Data Request [Initial]
	Resend Charging Data Response [Initial]
	Created

	Created
	Receive Charging Data Request [Event]
	Send Charging Data Response [Event] with an error
Update and close CDR
	Closed

	Created
	Receive Charging Data Request [Update]
	Send Charging Data Response [Update]
Update CDR
	Created



The table below defines the different states transitions that apply at the termination part of a charging session for the CHF.
Table 5.4.x.2.2: State changes at termination in the CHF
	Initial State
	Event
	Action
	New State

	Created
	Receive Charging Data Request [Termination]
	Close CDR
Send Charging Data Response [Termination]
	Closed

	Closed
	Receive Charging Data Request [Initial]
	Open and close CDR
Send Charging Data Response [Initial] with error
	Closed

	Closed
	Receive Charging Data Request [Event]
	Open and close CDR
Send Charging Data Response [Event] with error
	Closed

	Closed
	Receive Charging Data Request [Update]
	Open and close CDR
Send Charging Data Response [Update] with error
	Closed

	Closed
	Receive Charging Data Request [Termination]
	Resend Charging Data Response [Termination]
	Closed



	
End of changes




