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1. Introduction

TS 23.228 v1.5.0 currently captures only one example of call clearing procedures that is specifically related to the loss of the radio connection for a real time PDP context associated with an IM Subsystem multimedia session.  This aim of this contribution is to specify further cases where call clearing is necessary.

2. Discussion

Call clearing may occur for a number of reasons.  One example is the situation already described in TS 23.228 v1.5.0 section 5.11.1 where the radio connection is lost.  However, there are other situations that require call clearing including;

· Normal session termination resulting from the user requesting termination of the session using call control signalling or deletion of the PDP Contexts associated with a session,

· Session termination resulting from network operator intervention, for example to terminate sessions for a Pre-Paid subscriber at the end of their credit or when a UE is reported as stolen.

· Loss of the call control bearer or IP bearer for the multimedia stream, for example during handover to e resource limited radio cell.

· Loss of one or more bearer paths resulting from a loss radio connection.

As a design principle the call clearing procedures should be common to all situations to avoid complicating the implementation.

In all circumstances it is critical that the appropriate billing information is captured and the appropriate mechanisms are in place to reduce the opportunity for theft of service by confirming that the bearers associated with a SIP session are deleted at the same time and vice versa. 

3. Proposed text

It is proposed to modify the text in TS 23.228 Section 5.11 to capture the alternative call clearing procedures.  The proposed text attempts to capture the information flows for cases when the UE supports RSVP as well as cases when the UE does not support RSVP signalling.

5.11 Session Clearing Procedures

The session clearing is necessary to ensure that the appropriate billing information is captured and to reduce the opportunity for theft of service by confirming that the bearers associated with a particular SIP session are deleted at the same time as the SIP control signalling and vice versa.  Session clearing is specified for the following situations; 
· Normal session termination resulting from the user requesting termination of the session using call control signalling or deletion of the IP bearers associated with a session e.g. PDP Contexts or RSVP Paths,
· Session termination resulting from network operator intervention,
· Loss of the call control bearer or IP bearer for the multimedia stream, and
· Loss of one or more radio connections.
As a design principle the call clearing procedures shall have a high degree of commonality in all situations to avoid complicating the implementation.
5.11.1 Session termination initiated by the user
A UE involved in a multimedia session may terminate a session by either using session control signalling or deactivating the IP connectivity bearers i.e. using UMTS or RSVP signalling. The following diagrams provide information flows to support these options.
5.11.1.1 UE Initiated Session Termination Information Flow: Start of Session Termination using application level signalling
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The detailed procedure is as follows;
1. The UE may terminate an active session by issuing a termination indication towards the P-CSCF.
2. The P-CSCF forwards the termination indication to the S-CSCF
3. The S-CSCF forwards the termination indication to other users involved in the session (not shown) and responds to the P-CSCF with the SIP OK message.
4. The P-CSCF forwards the SIP OK message to the UE
5. The P-CSCF/PCF issues a Release Indication to the GGSN to confirm that the IP bearers associated with the session have also been deleted.
6. The GGSN checks if the IP bearers associated with the session have been deleted.  The session termination flows shall continue with the information flow shown in subclause 5.11.1.2 for the case of the UE supporting RSVP, or subclause 5.11.1.3 for the case of the UE not supporting RSVP.
5.11.1.2 UE Initiated Session Termination Information Flow: Continuation of Session Termination for the case of the UE supporting RSVP
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The detailed procedure is as follows;

1. If the GGSN identifies active IP bearers associated with the terminated multimedia session and the UE supports RSVP then the GGSN shall send an RSVP Path Tear to the UE to delete the sessions. 

2. The UE maps the RSVP message to the relevant PDP contexts and sends Deactivate PDP Context Request messages to the network.
3. The SGSN deactivates the PDP context by sending the Delete PDP Context Request message to the GGSN
4. The GGSN sends the Delete PDP Context Response message to the SGSN to acknowledge the PDP context deletion. As an option, the GGSN may indicate successful deactivation for the PDP Context to the P-CSCF/PCF.
5. The SGSN responds to the UE with a Deactivate PDP Context Accept message
6. The UE performs the radio access bearer release procedure. 
7. The UE acknowledges completion of the RSVP Path Tear to the GGSN.
5.11.1.3 UE Initiated Session Termination Information Flow: Continuation of Session Termination for the case of the UE not supporting RSVP
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The detailed procedure is as follows;

1. The GGSN sends a Delete PDP Context Request message to the SGSN to indicating the PDP context to be deactivated.

2. The SGSN sends a Deactivate PDP Context Request message to the UE. 
3. The UE deactivates the PDP context and returns a Deactivate PDP Context Accept message to the SGSN. 

4. The SGSN returns a Delete PDP Context Response message to the GGSN. As an option, the GGSN may indicate successful deactivation for the PDP Context to the P-CSCF/PCF.
5. In UMTS, radio access bearer release is done by the RAB Assignment procedure.
5.11.1.4 UE Initiated Session Termination Information Flow: Termination resulting from deletion of all associated IP connections using RSVP
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1. The UE may deactivate IP bearers by sending an RSVP Path Tear to the GGSN to delete the session. 

2. The GGSN forwards the RSVP Path Tear to the other participates of the RSVP Path (not shown) and responds to RSVP Path Tear from the UE 
3. The UE deactivates the associated PDP contexts by sending a Deactivate PDP Context Request message to the network.

4. The SGSN deactivates the PDP context by sending the Delete PDP Context Request message to the GGSN.
5. The GGSN sends the Release indication message to the P-CFSC/PCF. The message indicates that the corresponding PDP context has been deactivated 
6. The GGSN sends the Delete PDP Context Response message to the SGSN to acknowledge the PDP context deletion.

7. The SGSN responds to the UE with a Deactivate PDP Context Accept message

8. The UE performs the radio access bearer release procedure.
9. The P-CSCF/PCF checks whether there are active sessions remaining associated with each SIP context. If there are no active IP bearers associated with a particular SIP context the P-CSCF/PCF may attempt to terminate the SIP session (Steps 10 – 13).

10. The P-CSCF/PCF sends a Terminate Session request to the S-CSCF

11. The P-CSCF/PCF sends a Terminate Session request to the UE

12. The S-CSCF responds to the P-CSCF with an SIP OK message.

13. The UE responds to the P-CSCF with an SIP OK message.
5.11.1.4 UE Initiated Session Termination Information Flow: Termination resulting from deletion of all associated IP connections using UMTS Signalling
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1. The UE deactivates a PDP context by sending a Deactivate PDP Context Request message to the network.

2. The SGSN deactivates the PDP context by sending the Delete PDP Context Request message to the GGSN.

3. The GGSN sends the Release indication message to the P-CSCF/PCF. The message indicates that the corresponding PDP context has been deactivated 

4. The GGSN sends the Delete PDP Context Response message to the SGSN to acknowledge the PDP context deactivation.

5. The SGSN responds to the UE with a Deactivate PDP Context Accept message

6. The UE performs the radio access bearer release procedure.

7. The P-CSCF/PCF checks whether there are active sessions remaining associated with each SIP context. If there are no active IP bearers associated with a particular SIP context the P-CSCF/PCF may attempt to terminate the SIP session (Steps 8 – 11).

8. The P-CSCF/PCF sends a Terminate Session request to the S-CSCF

9. The P-CSCF/PCF sends a Terminate Session request to the UE

10. The S-CSCF responds to the P-CSCF with an SIP OK message.

11. The UE responds to the P-CSCF with an SIP OK message.
5.11.2 Session termination initiated by the Network 
The network may initiate deactivation of a multimedia session at any time. For example at the expiry of a user’s pre-paid credit or as a result of report that the UE has been stolen.
The following figure presents network initiated session termination. 
5.11.2.1 Network Initiated Session Termination Information Flow: Start of Session Termination using application level signalling
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The detailed procedure is as follows;

1. The S-CSCF may terminate an active session by issuing a termination indication towards the P-CSCF.

2. The P-CSCF forwards the termination indication to the UE.

3. The UE responds the termination indication from the P-CSCF and shall take action to deactivate the associated PDP Contexts and RSVP Paths.
4. The P-CSCF forwards the SIP OK message to the S-CSCF

5. The PCF issues a Release Indication to the GGSN to confirm that the IP bearers associated with the session have also been deleted.

6. The GGSN checks if the IP bearers associated with the session have been deleted.  The session termination flows shall continue with the information flow shown in subclause 5.11.1.2 for the case of the UE supporting RSVP, or subclause 5.11.1.3 for the case of the UE not supporting RSVP.
5.11.3
Session termination resulting from a loss of radio connection
In case of a loss of the radio connection for a real time PDP context that is related to an IM session, the corresponding session may be terminated in order to avoid billing for session inactivity time. The RNC notices the loss in the radio connection for one or more RABs. The RNC initiates the RAB release procedure for the relevant RABs, which in turn should result in session termination and corresponding PDP context deactivation.

The following figure presents network initiated session termination triggered by a loss of radio connection. Only the parameters which are required for the communication between the GGSN and the P-CSCF/PCF are shown in the description below.
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1. The RNC sends the RAB Release Request or Iu Release Request message to the SGSN to release the RAB.

2. The radio access bearer release procedure is performed. The radio bearers are released if they still exist.

3. The SGSN deactivates the PDP context by sending the Delete PDP Context Request message to the GGSN.

4. If a request state was created in the PCF at PDP context activation, the GGSN sends the Release indication message to the PCF. The message indicates that the corresponding PDP context has been deactivated.


5. The GGSN sends the Delete PDP Context Response message to the SGSN to acknowledge the PDP context deletion.
6. The P-CSFC/PCF checks whether there are active sessions remaining associated with each SIP context. If there are no active IP bearers associated with a particular SIP context the P-CSCF/PCF may attempt to terminate the SIP session (Step 7 –10).  If the SIP Control IP bearer was deleted as a result of the loss of the radio connection then the PCF may request the deactivation of the remaining IP bearer associated with the SIP Context (step 11) 
7. The P-CSCF/PCF sends a Terminate Session request to the S-CSCF

8. The P-CSCF/PCF sends a Terminate Session request to the UE

9. The S-CSCF responds to the P-CSCF with an SIP OK message.

10. The UE responds to the P-CSCF with an SIP OK message.
11.  The P-CSCF/PCF may send a message to the GGSN to indicate that the corresponding PDP context shall be deactivated. The PDP Contexts shall be deleted using the procedures described in subclause 5.11.1.2 if the UE supports RSVP or subclause 5.11.1.3 if the UE does not support RSVP.
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