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1. Introduction

During SA2#52 meeting, document [S2-061772] on “Loss of Bearer problem definition” was agreed. This contribution proposed an improved problem definition for the case when the signaling bearer transport is lost. The agreed problem description reads as follows …
7.1
Problem Description

Knowledge of the “Loss of signalling bearer transport” through the IP-CAN are essential both when the signalling bearer is used to convey signalling for an established session as well as when there is not a session established yet.

If an initial request is sent from the IMS to the terminating user and there is a failure of the bearer that transports the signalling, it takes 64xT1 timer before the IMS stops repeating the request if the calling UE does not clear the session. This will lead to unnecessary tying up resources and with long waiting times for the calling user.  For the cases where there are services such as “communication diversion:communication forwarding on mobile subscriber not reachable” operating for the user, then the not reachable timer will place a maximum “waiting time” for calling user.  The determination of “not reachable” for such cases will always be based on time values, consuming unnecessary resources while the network keeps repeating the request to the UE. 
2. Discussion
This contribution tries to define required mechanisms that would contribute to solve this problem. The basic concept of the proposed solution relies on PCC architecture being defined for Release 7. PCC infrastructure is able to enforce at the media plane (e.g. GGSN) a specific QoS and related service parameters negotiated at the SIP signalling plane (e.g. P-CSCF). 

Release 7 PCC infrastructure will be also capable of reporting level bearer events to the application level. The subscription/notification framework being implemented for PCC will make possible for a P-CSCF to know that a particular media component is not being delivered due to e.g. a loss of the corresponding dedicated PDP context. However, notifications of bearer level events not related to actual media bearers (i.e. IMS (SIP) signaling bearers) are not currently considered. 
Therefore, this contribution proposes to introduce in the PCC infrastructure the means to be capable of providing notifications of (SIP) signaling bearer events (in addition to notifications of events for bearers transporting media IP flows). This requires the basic following additions to current PCC procedures. 

· AF (e.g. P-CSCF) is able to request the establishment of an AF Session specific for (SIP) signalling, in the absence of session information (e.g. SDP). This would allow the AF to request PCC control procedures (e.g. subscription to notification of bearer level events) for (SIP) signaling IP flows. 

· Associated new processing rules at both AF (e.g. P-CSCF) and PCRF to manage this AF Session specific for (SIP) signalling, including processing rules for the establishment, notification of events and termination. 

The new PCC procedures proposed by this contribution, allows the system in which the AF (e.g. P-CSCF) is deployed (e.g. IMS) will be able to handle the communication resources being used in a more efficient way. It will avoid long waiting times for the user in scenarios where there are not sufficient data to make a decision whether to continue or not with the communication. It will also allow the AF (e.g. P-CSCF) to understand whether the user can solve potential problems or not. 
The potential actions the AF (e.g. P-CSCF) may be able to take upon notification of loss of signalling transport are however out of the scope of this contribution and left out for a separate discussion during this meeting. 
3. Summary

This contribution proposes to base the solution for the loss of signalling bearer problem on the PCC architecture being defined for Release 7 and proposes that the following text is added to TR 23.818.
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7
Analysis into mechanisms to inform of loss of signalling bearer transport through the IP-CAN.

Editors Note: This section covers the analysis into mechanisms to inform the IMS of loss of the signalling bearer transport through the IP-CAN;

7.1
Problem Description

Knowledge of the “Loss of signalling bearer transport” through the IP-CAN are essential both when the signalling bearer is used to convey signalling for an established session as well as when there is not a session established yet.

If an initial request is sent from the IMS to the terminating user and there is a failure of the bearer that transports the signalling, it takes 64xT1 timer before the IMS stops repeating the request if the calling UE does not clear the session. This will lead to unnecessary tying up resources and with long waiting times for the calling user.  For the cases where there are services such as “communication diversion:communication forwarding on mobile subscriber not reachable” operating for the user, then the not reachable timer will place a maximum “waiting time” for calling user.  The determination of “not reachable” for such cases will always be based on time values, consuming unnecessary resources while the network keeps repeating the request to the UE. 

7.2
Solution analysis
7.2.x
Behaviour of PCC architecture upon being informed of loss of the ability to communicate with the UE.
The basic concept of the proposed solution relies on the PCC architecture being defined for Release 7. The PCC infrastructure is able to enforce at the bearer plane (e.g. GGSN) a specific QoS based on service parameters negotiated at the SIP signalling plane (e.g. P-CSCF).

PCC infrastructure is also capable of reporting bearer level events to the application level. The subscription/notification framework being implemented for PCC can make it possible for a P-CSCF to know that a particular media component is not being delivered due to e.g. a loss of the corresponding dedicated PDP context. However, notifications of bearer level events not related to actual media bearers (i.e. IMS (SIP) signaling bearers) are not currently considered.
Therefore, alignment of P-CSCF and PCC procedures would be required in order to be capable of providing notifications of the loss of the ability to transport the IMS signalling. This would require the basic following additions to current P-CSCF and PCC procedures. 

· P-CSCF is able to request the establishment of an AF Session specific for IMS signalling, in the absence of session information (e.g. SDP). This would allow the AF to request PCC control procedures (e.g. subscription to notification of bearer level events) for IMS signalling. 

· Associated new processing rules at both AF (e.g. P-CSCF) and PCRF to manage this AF Session specific for IMS signalling, including processing rules for the establishment, notification of events and termination. 

7.2.x.1 
AF (e.g. P-CSCF) requests establishment of an AF Session for IMS Signalling 

In order to be able to be notified of the loss of the ability to transport IMS signalling, the AF (e.g. P-CSCF) shall be able to request the initiation of an AF session specific for IMS signalling and in the absence of session information (e.g. at the reception of an initial SIP REGISTER). This would allow the AF (e.g. P-CSCF) to subscribe to bearer level events of the associated IMS signalling.

The establishment process of an AF session specific for IMS signalling should be similar to the establishment of a traditional AF session (i.e. related to media IP flows) but requires specific new processing rules at the different entities involved. Figure 7.2.1 shows the message flow for P-CSCF establishment of an AF Session specific for IMS signalling during an initial SIP REGISTER. 
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Figure 7.2.1 P-CSCF requests establishment of an AF Session for IMS Signalling. 

1. The user initiates a SIP Registration procedure.

2. The SIP Registration procedure is completed successfully (user has been authenticated and registered within the IMS Core NW). 

3. The AF (e.g. P-CSCF in this case) requests the establishment of an AF session related to the IMS signalling. 

Editor’s note: It is FFS whether dynamic filter, QoS and/or charging characteristics shall be enforced for the IMS signalling. Depending on the above requirements, the request of an AF Session specific for IMS signalling may not have to include any Media-Component-Description AVP, neither the AF-Charging-Identifier AVP. 

Apart from the UE IP Address and other basic Diameter AVPs (e.g. Session-Id), the request of an AF Session specific for IMS signalling shall basically include instead a new SIP-Signalling-Indicator AVP and the Specific-Action AVP (requesting subscription to INDICATION_OF_TERMINATION_OF_BEARER). This shall be understood by the PCRF as an indication that the AF (e.g. P-CSCF) is willing to subscribe to IMS signalling bearer events. 

4. If the PCRF has not previously subscribed to the required bearer level events from the IP-CAN, then the PCRF shall do so. One possible solution is PCRF activation of a dynamic PCC rule specific for SIP signalling. 
5. PCEF (e.g. GGSN) confirms the subscription to bearer level events .

6. PCRF confirms the establishment the AF Session specific for IMS signalling.

Editors Note:  It is for further study whether, during this process, the AF and/or PCRF can request the network initiated establishment of IP-CAN resources for the transport of the IMS signalling.

7.2.x.2 AF (e.g. P-CSCF) is notified of IMS signalling bearer events 

If by any chance the PDP context utilized for IMS signalling (for GPRS, Bearer-Usage equal to “GENERAL” or “IMS SIGNALLING”) is lost and communication for IMS signalling is not possible to the UE, the PCEF will notify this event, impacted PCC rule(s), to the PCRF, which in turn will be able to provide an indication to the AF (e.g. P-CSCF).

7.2.x.3 AF (e.g. P-CSCF) terminates the subscription to IMS signalling bearer events

This section takes care of the procedure to terminate the AF Session specific for IMS signalling, in normal conditions (e.g. the user is de-registered from the IMS Core NW). 

Upon the reception of a SIP REGISTER message indicating that the user shall be de-registered from IMS, the P-CSCF shall then initiate the request for termination of the corresponding AF Session specific for IMS signalling by triggering a Session Termination Request Diameter message over Rx interface. 

7.3
Conclusion

7.3.1 AF (e.g. P-CSCF) subscription to IMS signalling bearer events

Within the Release 7 architecture, it shall be possible that the AF (e.g. P-CSCF) is able to receive notifications of events related to the IMS signalling bearer. This requires that the AF (e.g. P-CSCF) is able to request the initiation of an AF session even in the absence of service information (e.g. at the reception of an initial SIP REGISTER) in order to subscribe to such events.  
It is proposed that Release 7 PCC specifications define the required functionality taking the solution analysis in this TR as the base for the necessary specification work within the Release 7 PCC work item. 
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