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*** First Change ***

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
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3GPP TS 23.203: "Policy and charging control architecture".

[3]
IETF RFC 4960: "Stream Control Transmission Protocol".
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[x1]
3GPP TS 23.401: " GPRS Enhancements for E-UTRAN Access".
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3GPP TS 23.402: " Architecture enhancements for non-3GPP accesses".
[x3]
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[x4]
3GPP TS 23.234: "3GPP System to Wireless Local Area Network (WLAN) Interworking; System Description".
[x5]
3GPP TS 23.228: " IP Multimedia Subsystem (IMS); Stage 2"
*** Next Change ***
5
Functional requirements for solutions 
Functional requirement  #x:  It shall be possible to terminate bearer services immediately, if a related PCRF session is required but cannot be handled due to PCRF failure or unreachability. 
*** Next  Change ***

6
Solutions
Editor’s note: per solution the impact on specifications is to be described.

6.x Solution 1: Strict termination of bearer services
The solution consists in performing the appropriate tear-down procedure on the PCRF clients for all bearer and application sessions, for which PCRF control would be required, but cannot take effect, due to PCRF failure or unreachability, as soon as this failure condition is detected. More concretely, depending on the deployed network architecture, the following procedures are invoked (with the obvious modification that the normally foreseen PCRF interactions in these procedures, if any, are left out):
1) on network nodes implementing PCEF:
· at PDN GW: once PDN GW detects the PCRF failure, PDN GW initiates the PDN GW initiated bearer deactivation procedure as described in subclause 5.4.4.1 of 3GPP TS 23.401 [x1] ;

· at the trusted non-3GPP access: once the trusted non-3GPP access detects the PCRF failure, the trusted non-3GPP access initiates the network initiated detach procedures as described in subclauses 6.4.1 and 6.4.4 of 3GPP TS 23.402 [x2];

· at GGSN: once GGSN detects the PCRF failure, GGSN initiates the GGSN initiated PDP Context deactivation procedure according to subclause 9.2.4.3 of 3GPP TS 23.060 [x3];

2) on network nodes implementing BBERF:
· at Serving GW: 

a. in  non-roaming: once Serving GW detects the PCRF failure, Serving GW behaves according to the PCC initiated bearer deactivation procedure described in subclause 5.4.5.1 of 3GPP TS 23.402 [x2], with the triggering message from PCRF substituted by the failure detection. 
b. in roaming: once V-PCRF detects the H-PCRF failure, V-PCRF initiates the PCC initiated bearer deactivation procedure as described in subclause 5.4.5.1 of 3GPP TS 23.402 [x2]; once the Serving GW detects the failure of the V-PCRF, Serving GW behaves as in bullet 1.
3) on network nodes implementing AF:
· at P-CSCF: once the P-CSCF detects the PCRF failure, the P-CSCF initiates the appropriate teardown action as specified in the corresponding specification (e.g. according to subclause 5.10.3.2 in 3GPP TS 23.228 [x5]).
· at any other type of AFs the behaviour is application specific; 
Editor’s note: the handling in roaming when H-PCRF detects the failure of the V-PCRF is FFS.   
Besides potentially the aspects of failure detection (which are described as part of one of the solutions in a separate subclause) no additional impacts on specifications are foreseen.
Editor’s note: the aspects of the bulk processes (i.e. multiplicity of signaling for masses of affected UEs) are FFS. 
*** End of Changes ***
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