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	The Termination hearbeat procedure is not fully desribed in stage 2 of Ix. A definition of the termination heartbeat indication procedure is still missing. In the procedural description, normative wording is missing.
The Termination heartbeat procedure is important to guarantee that no resources at the TrGW remain blocked after some CS-IBCF failure and allows the CS-IBCF to detect such hanging terminations.
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	A definition of the Termination heartbeat indication Ix procedure is added. 
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(

not approved:
	The specification is inconsistent as it contains information elements that allow the IBCF to request a termination hearbeat indication but no procedure for the CS-TrGW for this notification is defined.
Without a termination hearbeat procedure resources at the TrGW may remain permanently blocked after some CS-IBCF failure.
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First modified Clause

A.7.1.2.2.2
Hanging Termination Detection

This subclause considers the message flow for the CS-IBCF and CS-TrGW, when IP hanging termination detection is required. Hanging termination detection procedure allows the CS-IBCF to detect a hanging context and termination in the TrGW resulting, for example, from a loss of communication between the CS-IBCF and the CS-TrGW.
When the CS-IBCF requests the CS-TrGW to reserve terminations, the CS-IBCF shall also request the CS-TrGW to periodically report termination heartbeat indications. If the CS-IBCF includes an indication of the periodicity of the termination heartbeat notifications, the specified period shall be much greater than the mean call holding time.

The call is established as described in subclause A.7.1.2.1.1, With reference to the steps in Figure A.7.1.2.1.1, the following additions are required, specific to this use case:

3.
The CS-IBCF requests the CS-TrGW to send termination heartbeat notifications for the created termination. It may also include an indication of the periodicity of the termination heartbeat notifications.

12.
The CS-IBCF requests the CS-TrGW to send termination heartbeat notifications for the created termination. It may also include an indication of the periodicity of the termination heartbeat notifications.

Subsequently, the CS-TrGW shall periodically send termination heartbeat notifications, as shown in Figure A.7.1.2.2.2.1, until the call is released.
When the CS-IBCF receives a termination heartbeat notification from the CS-TrGW via the Termination heartbeat - Indication procedure, the CS-IBCF shall return a Termination heartbeat –Indication Ack (without an error) if the context id / termination identity combination exists in the CS-IBCF. If this combination does not exist, the CS-IBCF shall return an error and shall correct the mismatch, for example by requesting the CS-TrGW to subtract the indicated termination and to clear any associated context.
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Figure A.7.1.2.2.2.1: CS-IBCF and CS-TrGW interaction for termination heartbeat notifications
Second modified Clause

A.7.2.2.y
Termination heartbeat indication
This command is used by the CS-TrGW to periodically notify the CS-IBCF of a termination heartbeat.   
Table A.7.2.2.y.1: Termination heartbeat indication
	Procedure
	Initiated
	Information element name
	Information element required
	Information element description

	Termination heartbeat indication
	CS-TrGW
	Context
	M
	This information element indicates the context for the bearer termination.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination for which the termination heartbeat is reported. 

	
	
	Termination heartbeat
	M
	Hanging Termination event

	Termination heartbeat indication Ack
	CS-IBCF
	 Context
	M
	This information element indicates the context where the command was executed.

	
	
	Bearer Termination
	M
	This information element indicates the bearer termination where the command was executed.
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