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Proposed changes:
*** 1st 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]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.203: "Policy and charging control architecture".

[3]
IETF RFC 4960: "Stream Control Transmission Protocol".

[4]
IETF RFC 3588: "Diameter Base Protocol".

[5]
3GPP TS 23.401: "GPRS Enhancements for E-UTRAN Access".

[6]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".

[7]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[8]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[x1]
3GPP TS 23.007: "Restoration procedures".
[x2]
3GPP TS 29.274: "Tunnelling Protocol for Control plane (GTPv2-C); Stage 3".
*** 2nd Change ***
4.2
Failure detection
4.2.1 
General
A client may detect a PCRF node failure or unavailability in several ways, e.g.:

· on protocol layers below the PCRF application: periodic signaling (by e.g. SCTP heartbeat or DIAMETER device-watchdog) will lead to detection of a PCRF node’s unreachability. This signaling is independent of PCRF session handling.

· on PCRF application protocol layer: it will lead to detection of a total failure, also within the timespan of lower layer periodic signaling, but only if PCRF session requests are to be handled (by timeout of requests). 

· independent from signaling, e.g. by TMN interaction. This method could be suitable for proactive failure detection (e.g. based on permanent auditing on a PCRF node) and also for a controled withrawal of service of a PCRF node (e.g. for maintenance, reconfiguration etc.). 

· by a restart indication (e.g. a restart counter value) sent by a restarted PCRF to relevant clients immediately after a restart. 
Editor’s note: the details of TMN involvement for failure detection are FFS (e.g. standardized interfaces). The work of SA5 needs to be considered. 

In case of single PCRF/multiple PCRF deployment without DRA, the PCRF clients must detect the failure; in case of multiple PCRF deployment with DRA, the failure must be detected by the DRA, and – depending on the required recovery handling – additionally PCRF clients may need to be informed.
4.2.x 
Failure Detection by a restarted PCRF
A restarting/restarted PCRF may itself detect a failure and the related restarting and indicate the event to relevant clients:
· The PCRF maintains an internal mechanism (e.g. a restart counter in a non-volatile memory, incrementing the counter immediately after a restart) and sends a restart indicator (e.g. the new counter value) to relevant clients e.g. within a heartbeat or watchdog or other proper message exchange or with a dedicated restart indication message. The message may be a Diameter message. (For current use of a restart counter mechanism, refer e.g. to 3GPP TS 23.007 [x1] and 3GPP TS 29.274 [x2].)
Editor’s note: It is FFS whether a new message, or new parameters for an existing message, should be defined for indicating a restart, or whether an existing message can be used for the restart indication from the PCRF to its clients. 

*** End of Changes ***
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