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*** 1st Change ***

4.5.6
Indication of IP-CAN Bearer Termination Implications

This procedure applies to those IP-CAN networks that support multiple bearers. This procedure applies only to dedicated bearers.  For 3GPP-GPRS IP-CAN network,  see annex A.

If the last IP CAN bearer within an IP CAN session is being terminated, the PCEF shall apply the procedures in clause 4.5.7 to indicate the IP CAN session termination.
The PCEF shall inform the PCRF whenever one of these conditions applies. Based on the response from the PCRF, the PCEF may initiate the termination of the bearer.

· There is a bearer resource modification request initiated by the UE that requires the release of resources

· The PCEF is requested to initiate the deactivation of a bearer 


-
PCC rule(s) are disabled 
Editor's Note: It is ffs if the indication of bearer termination is also applicable if the provisioned total QoS is reduced compared to what has been provisioned in the Authorized-QoS AVP on session level.

The "Indication of IP-CAN Bearer Termination Implications" procedure shall be carried out as part of a Request for PCC rules at IP-CAN session modification. The PCEF shall send a CC-Request with CC-Request-Type AVP set to the value "UPDATE_REQUEST" and shall include the following additional information:

-
The PCEF shall include the Charging-Rule-Report AVP with the PCC-Rule-Status set to inactive for the affected PCC rules.

When the PCRF receives the CC-Request indicating the implications of a bearer termination, it shall acknowledge the message by sending a CC-Answer to the PCEF. The PCRF has the option to make a new PCC decision for the affected PCC Rules. Within the CC-answer, the PCRF may request the removal of the affected PCC rules and provision PCC rules as detailed in clause 4.5.2.
The PCEF shall remove all PCC rules which have not been re-installed. 
If no more PCC rules are active as part of the bearer, the PCEF shall initiate the IP-CAN bearer termination procedure.

The PCRF is not aware that it requests the termination of an IP CAN bearer by removing certain PCC rules. If upon removal of the PCC rules, there are no more PCC rules active in the PCEF for an IP-CAN bearer, the PCEF shall initiate the bearer termination procedure. 
Signalling flows for the IP-CAN bearer termination and details of the binding mechanism are presented in 3GPP TS 29.213 [8].
*** 2nd Change ***

4.5.8
Request of IP-CAN Bearer Termination

This procedure applies to those IP-CAN networks that support multiple bearers. This procedure applies only to dedicated bearers. For 3GPP-GPRS IP-CAN network,  see annex A.

As a consequence of the removal of PCC rules initiated by the PCRF, the PCEF may require the termination of an existing bearer. The PCRF may not be aware that it requests the termination of an IP-CAN bearer by removing certain PCC rules.

The PCRF may request the removal of the PCC rules by using the PCC rule provisioning procedures in clause 4.5.2 to remove all PCRF-provisioned PCC rules and deactivate all PCC rules predefined within the PCEF.,The PCRF may either completely remove these PCC rules from the IP CAN session or reinstall them (e.g. by changing the QoS or charging information) within the IP CAN session. When all the PCC rules applied to one bearer have been deleted and/or deactivated, the PCEF will instantly start the bearer termination procedure.

If the selected Bearer Control Mode (BCM) is UE-only, and the PCRF receives a trigger for the removal of all PCC rules from the AF, the following steps apply. In order to avoid race conditions, the PCRF should start a timer to wait for the UE-initiated resource release message.  If a UE-initiated resource release is performed before timer expiry, the PCRF will receive an Indication of IP-CAN Bearer Termination Implications according to Clause 4.5.6 and shall then not perform the removal of the PCC rules.  Otherwise, if the timer expires, the PCRF shall remove/deactivate the affected PCC rules that have been previously installed/activated..

If the selected BCM is UE-only, and the PCRF decides to remove one or more PCC rules due to an internal trigger or trigger from the SPR, the PCRF shall instantly remove/deactivate the affected PCC rules that have been previously installed/activated..
If the selected BCM is UE/NW, and the PCRF removes/deactivates at the PCEF, all PCC rules bound to an IP CAN bearer (due to any trigger), the PCEF shall instantly start the procedures to terminate the related IP-CAN bearer.

If no more PCC rules are applied to an IP CAN bearer, the PCEF shall apply IP CAN specific procedures to terminate the IP CAN bearer, if such procedures exist for this IP CAN type. Furthermore, the PCEF shall apply the indication of IP CAN Bearer Termination procedure in clause 4.5.6.
*** 3rd Change ***

4.5.9
Request of IP-CAN Session Termination

The PCRF may request the termination of an IP CAN session by using the PCC rule provisioning procedures in clause 4.5.2 to remove all PCRF-provisioned PCC rules and deactivate all PCC rules predefined within the PCEF, which have been applied to this IP CAN session.


If the PCRF decides to remove all PCC rules bound to an IP CAN session due to an internal trigger or trigger from the SPR, the PCRF shall instantly remove/deactivate all the PCC rules that have been previously installed or activated on that IP-CAN session.


If no more PCC rules are applied to an IP CAN session, the PCEF shall apply IP CAN specific procedures to terminate the IP CAN session. Furthermore, the PCEF shall apply the indication of IP CAN Session Termination procedure in clause 4.5.7.
See Annex A for 3GPP-GPRS access type.
*** 4th Change ***

A.3.4
Indication of IP-CAN Bearer Termination Implications
When a PDP context is terminated, , the PCEF shall apply the "Indication of IP CAN Bearer Termination Implications" procedure  to inform the PCRF about implications of this bearer termination if any of the following conditions apply while the IP-CAN Session remains active:
 -
A PDP Context is terminated, which has been initiated by the UE.
-
A PDP Context is terminated, which has been initiated by the network (e.g. SGSN).

Editor's Note: It is ffs if the indication of bearer termination is also applicable if the provisioned total QoS is reduced compared to what has been provisioned in the Authorized-QoS AVP on session level.
The following exceptions to clause 4.5.6 shall apply in 3GPP-GPRS.
When the PCRF performs bearer binding, the PCEF shall also supply the Bearer-Identifier and Bearer-Operation AVPs to indicate "Termination" of a specific bearer in a CC-Request with CC-Request-Type AVP set to the value "UPDATE_REQUEST".
When the PCRF receives the CC-Request indicating the implications of a bearer termination, it shall acknowledge the message by sending a CC-Answer to the PCEF. The PCRF has the option to make a new PCC decision for the affected PCC Rules. Within the CC-answer, the PCRF may provision PCC rules as detailed in clause 4.5.2. When the PCRF performs the bearer binding, the PCRF may provision PCC rules e.g. to move PCC rules previously applied to the terminated IP CAN bearer to any of the remaining IP CAN bearer(s). The Bearer-Identifier of the selected bearer(s) will be provided. The PCEF shall remove all PCC rules previously applied to the terminated IP CAN bearer, which have not been moved.

The PCEF shall remove all PCC rules previously applied to the terminated IP CAN bearer, which have not been moved.

If the last PDP context within an IP CAN session is being terminated, the PCEF shall apply the procedures in clause A.3.5 to indicate the IP CAN session termination
A.3.5
Indication of IP-CAN Session Termination

For GPRS, an IP-CAN session is terminated when the last PDP Context within the IP-CAN session is being terminated. The procedure described in clause 4.5.7 applies here.
A.3.6
Request of IP-CAN Bearer Termination

If no more PCC rules are applied to an IP CAN bearer, the PCEF shall send a PDP context deactivation request. 
If the termination of the last IP CAN bearer within an IP CAN session is requested, the PCRF and PCEF shall apply the procedures in clause A.3.7.
If the selected Bearer Control Mode is UE-only, the PCRF may request the termination of an existing IP CAN bearer within an IP CAN session by using the PCC rule provisioning procedures in clause 4.5.2 to remove all PCRF-provisioned PCC rules and deactivate all PCC rules predefined within the PCEF, which have been applied to this IP CAN bearer. The PCRF may either completely remove these PCC rules from the IP CAN session or move them to another IP CAN bearer within the IP CAN session.
If the PCEF performs the IP CAN bearer binding, the PCRF is not aware that it requests the termination of an IP CAN bearer by removing certain PCC rules. If upon removal of the PCC rules, there are no more PCC rules active in the PCEF for an IP-CAN bearer, the PCEF shall initiate the bearer termination procedure. Further details of the binding mechanism can be found in 3GPP TS 29.213 [8].
If the selected Bearer Control Mode (BCM) is UE-only, and the PCRF receives a trigger for the removal of all PCC rules bound to an IP CAN bearer from the AF, the following steps apply. In order to avoid race conditions, the PCRF should start a timer to wait for the UE-initiated termination message.  If a UE-initiated termination of an IP CAN bearer is performed before timer expiry, the PCRF will receive an Indication of IP-CAN Bearer Termination Implications according to Clause 4.5.6 and shall then not perform the network-initiated termination of that IP CAN bearer.  Otherwise, if the timer expires, the PCRF shall remove/deactivate all the PCC rules that have been previously installed/activated for that IP-CAN bearer.

If the PCRF decides to remove all PCC rules bound to an IP CAN bearer due to an internal trigger or trigger from the SPR, the PCRF shall instantly remove/deactivate all the PCC rules that have been previously installed/activated on that IP-CAN bearer.
If no more PCC rules are applied to an IP CAN bearer, the PCEF shall terminate the IP CAN bearer.
A.3.7
Request of IP-CAN Session Termination

The procedure described in clause 4.5.9 applies with the following changes:
If no more PCC rules are applied to an IP CAN session, the PCEF shall send a PDP context deactivation request with the teardown indicator set to indicate that the termination of the entire IP-CAN session is requested. 
If the selected Bearer Control Mode (BCM) is UE-only, and the PCRF receives a trigger for the removal of all PCC rules bound to an IP CAN session from the AF, the following steps apply. In order to avoid race conditions, the PCRF should start a timer to wait for the UE-initiated bearer termination message.  If a UE-initiated bearer termination of an IP CAN session is performed before timer expiry, the PCRF will receive an Indication of IP-CAN Session Termination according to Clause A.3.5  and shall then not perform the network-initiated termination of that IP CAN session.  Otherwise, if the timer expires, the PCRF shall remove/deactivate all the PCC rules that have been previously installed or activated for that IP-CAN session.

*** End of Changes ***
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