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* * * First Change * * *

1.1
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 of 3GPP Specifications ".

[2]
3GPP TS 23.018: "Basic Call Handling - Technical realisation".

[3]
3GPP TS 23.022: "Functions related to Mobile Station (MS) in idle mode".

[4]
3GPP TS 23.040: "Technical realisation of SMS Point to Point".

[5]
3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2".

[6]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[7]
3GPP TS 29.018:"Serving GPRS Support Node (SGSN) - Visitors Location Register (VLR); Gs interface layer 3 specification".

[8]
3GPP TS 29.060: "GPRS Tunneling Protocol (GTP) across the Gn and Gp Interface".

[9]
3GPP TS  43. 005: "Digital cellular telecommunication system: Technical performance objectives".

[10]
3GPP TS 23.071: "Digital cellular telecommunications system; Location Services (LCS); Functional Description; Stage 2".

[11]
Void

[12]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS) Architecture and Functional Description"

[13]
3GPP TS 29.274: " Evolved GPRS Tunnelling Protocol for EPS (GTPv2)"

[14]
3GPP TS 29.118:"Mobility Management Entity (MME) – Visitor Location Register (VLR) SGs interface specification".
[15]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for  Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access"

[16]
3GPP TS 29.275: "Proxy Mobile IPv6 Mobity and Tunneling Protocols"
[x]
IETF RFC 3588: "Diameter Base Protocol"
* * * Second Change * * * *

x
DIAMETER based restart procedures for PCRF interfaces
Across DIAMETER based interfaces of PCRF, a DIAMETER entity within scope of this specification (SGW, PGW, V-PCRF or AF) may utilize any DIAMETER message containing the Origin-State AVP to detect and handle a restart.

A DIAMETER entity shall maintain two restart counters:

- 
in volatile memory a remote restart counter of a peer with which the entity is in contact;

-
in non-volatile memory own, or local restart counter that was sent to a peer.
After a DIAMETER entity has restarted, it shall immediately increment all local restart counters and shall clear all remote restart counters. 

A DIAMETER entity may have a common local restart counter for all peers, or it may have a separate local restart counter for each peer.

A DIAMETER entity may probe the liveliness of each peer with which it is in contact by sending a DIAMETER Device-Watchdog-Request message according to RFC 3588 [x]. 

A DIAMETER entity shall be prepared to receive a DIAMETER Device-Watchdog-Request message at any time and it shall reply with a Device-Watchdog-Answer message. The local restart counter shall be included in a Device-Watchdog-Answer message in an Origin-State AVP.
The DIAMETER entity that receives an Origin-State AVP in a DIAMETER message from a peer shall compare the received value with the previous restart counter value stored for that peer entity. 
· If no previous value was stored, the restart counter value received in the Origin-State AVP in any DIAMETER message shall be stored for the peer.

· If the value of a restart counter previously stored for a peer is smaller than the restart counter value received in the Origin-State AVP of any DIAMETER message, this indicates that the originating entity has restarted. The received, new restart counter value shall be stored by the receiving entity, replacing the value previously stored for the peer.
· If the value of a restart counter previously stored for a peer is larger than the restart counter value received in the Origin-State AVP of any DIAMETER message, this indicates a possible race condition (newer message arriving before the older one). The received new restart counter value shall be discarded and an error may be logged.
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