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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 and/or edition number or version number) 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.
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3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 29.210: "Charging Rule Provisioning over Gx Interface".

[3]
Void.

[4]
Void.

[5]
IETF RFC 3588: "Diameter Base Protocol".

[6]
Void.

[7]
3GPP TS 23.203: "Policy Control and Charging architecture".

[8]
3GPP TS 29.213: "Policy and charging control signalling flows and Quality of Service (QoS) parameter mapping".

[9]
IETF RFC 4006: "Diameter Credit Control Application".

[10]
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".

[11]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[12]
IETF RFC 4005: "Diameter Network Access Server Application".

[13]
3GPP TS 24.008: "Mobile radio interface Layer 3 specification".

[14]
3GPP TS 29.229: "Cx and Dx interfaces based on Diameter protocol; Protocol details".

[15]
IETF RFC 3162: "Radius and IPv6".

[16]
3GPP TS 32.295: "Telecommunication management; Charging management; Charging Data Record (CDR) transfer".

[17]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[18]
3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".
[19]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging applications ".
[20]
3GPP2 X.S0011-E v1.0: "cdma2000 Wireless IP Network Standard".
[21]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".
[22]
3GPP TS 29.274: "3GPP Evolved Packet System. Evolved GPRS Tunnelling Protocol for EPS (GTPv2)".
[23]
3GPP TS 23.402: "Architecture enhancements for non-3GPP accesses".
[24]
3GPP2 X.S0057-0 v2.0: "E-UTRAN – eHRPD Connectivity and Interworking: Core Network Aspects".
[25]
3GPP TS 23.003: "Numbering, addressing and identification".
[26]
3GPP TS 29.272: "3GPP Evolved Packet System. Mobility Management Entity (MME) and Serving GPRS Support Node (SGSN) related interfaces based on Diameter protocol".

[27]
3GPP TS 32.422: "Telecommunication management; Subscriber and equipment trace; Trace control and configuration management".
[28]
3GPP TS 29.275: "Proxy Mobile IPv6 (PMIPv6) based Mobility and Tunnelling Protocols; Stage 3".

[29]
3GPP TS 43.318: "Generic access to the A/Gb interface; Stage 2".
[30]
3GPP2 X.S0062-0 v1.0: "PCC for cdma2000 1x and HRPD Networks ".
[31]
3GPP TS 23.228: "IP multimedia subsystem; Stage 2".
[32]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access.

[33]
3GPP TS 23.380: "IMS Restoration Procedures".

[34]
Void.
[35]
3GPP TS 23.261: "IP flow mobility and seamless Wireless Local Area Network (WLAN) offload; Stage 2".
[36]
IETF RFC 3046: "DHCP Relay Agent Information Option".
[37]
ETSI TS 283 034 v2.2.0: "Telecommunications and Internet converged Services and Protocols for Advanced Networking (TISPAN); Network Attachment Sub-System (NASS); e4 interface based on the DIAMETER protocol".
[38]
3GPP TS 23.335: "User Data Convergence (UDC); Technical realization and information flows; Stage 2".

[39]
3GPP TS 29.335: "User Data Convergence (UDC); User Data Repository Access Protocol over the Ud interface; Stage 3".
[40]
3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC); Stage 2".
[41]
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[42]
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet".
[xx]
3GPP TS 23.007: "Restoration Procedures".
***Second Change***
5.3.38
Rule-Failure-Code AVP (All access types)

The Rule-Failure-Code AVP (AVP code 1031) is of type Enumerated. It is sent by the PCEF to the PCRF within a Charging-Rule-Report AVP to identify the reason a PCC Rule is being reported.

The following values are defined:

UNKNOWN_RULE_NAME (1)


This value is used to indicate that the pre-provisioned PCC rule could not be successfully activated because the Charging-Rule-Name or Charging-Rule-Base-Name is unknown to the PCEF.

RATING_GROUP_ERROR (2)


This value is used to indicate that the PCC rule could not be successfully installed or enforced because the Rating-Group specified within the Charging-Rule-Definition AVP by the PCRF is unknown or, invalid.

SERVICE_IDENTIFIER_ERROR (3)


This value is used to indicate that the PCC rule could not be successfully installed or enforced because the Service-Identifier specified within the Charging-Rule-Definition AVP by the PCRF is invalid, unknown, or not applicable to the service being charged.

GW/PCEF_MALFUNCTION (4)


This value is used to indicate that the PCC rule could not be successfully installed (for those provisioned from the PCRF) or activated (for those pre-provisioned in PCEF) or enforced (for those already successfully installed) due to GW/PCEF malfunction.

RESOURCES_LIMITATION (5)


This value is used to indicate that the PCC rule could not be successfully installed (for those provisioned from PCRF) or activated (for those pre-provisioned in PCEF) or enforced (for those already successfully installed) due to a limitation of resources at the PCEF.

MAX_NR_BEARERS_REACHED (6)


This value is used to indicate that the PCC rule could not be successfully installed (for those provisioned from PCRF) or activated (for those pre-provisioned in PCEF) or enforced (for those already successfully installed) due to the fact that the maximum number of bearers has been reached for the IP-CAN session.
UNKNOWN_BEARER_ID (7)


This value is used to indicate that the PCC rule could not be successfully installed or enforced at the PCEF because the Bearer-Id specified within the Charging-Rule-Install AVP by the PCRF is unknown or invalid. Applicable only for GPRS in the case the PCRF performs the bearer binding.

MISSING_BEARER_ID (8)


This value is used to indicate that the PCC rule could not be successfully installed or enforced at the PCEF because the Bearer-Id is not specified within the Charging-Rule-Install AVP by the PCRF. Applicable only for GPRS in the case the PCRF performs the bearer binding. 

MISSING_FLOW_INFORMATION (9)


This value is used to indicate that the PCC rule could not be successfully installed or enforced because the Flow-Information AVP is not specified within the Charging-Rule-Definition AVP by the PCRF during the first install request of the PCC rule.
RESOURCE_ALLOCATION_FAILURE (10)

This value is used to indicate that the PCC rule could not be successfully installed or maintained since the bearer establishment/modification failed, or the bearer was released.

UNSUCCESSFUL_QOS_VALIDATION (11)


This value is used to:


indicate that the QoS validation has failed or,

-
Indicate when Guaranteed Bandwidth > Max-Requested-Bandwidth.
INCORRECT_FLOW_INFORMATION (12)


This value is used to indicate that the PCC rule could not be successfully installed or modified at the PCEF because the provided flow information is not supported by the network (e.g. the provided IP address(es) or IPv6 prefix(es) do not correspond to an IP version applicable for the IP-CAN session).
PS_TO_CS_HANDOVER (13)


This value is used to indicate that the PCC rule could not be maintained because of PS to CS handover. This value is only applicable for 3GPP-GPRS and 3GPP-EPS. Applicable to functionality introduced with the Rel9 feature as described in clause 5.4.1.

TDF_APPLICATION_IDENTIFIER_ERROR (14)


This value is used to indicate that the rule could not be successfully installed or enforced because the TDF-Application-Identifier is invalid, unknown, or not applicable to the application required for detection.
NO_BEARER_BOUND (15)


This value is used to indicate that there is no IP-CAN bearer without traffic mapping information which the PCEF can bind the PCC rule(s) including Rule-Activation-Time AVP to.
FILTER_RESTRICTIONS (xx)

This value is used to indicate that the Flow-Description AVP(s) cannot be handled by the PCEF because one of the following restrictions was not met.

-
Only the Action "permit" shall be used.


-
No "options" shall be used.


-
The invert modifier "!" for addresses shall not be used.



-
The keyword "assigned" shall not be used.

AN-GW-FAILED (yy)

This value is used to indicate that the AN-Gateway has failed and that the PCRF should refrain from sending policy decisions to the PCEF until it is informed that the SGW has been recovered.
***Third Change***
B.3.X
SGW Restoration Support

When the PCRF sends a RAR or CCA command with new policy decisions for a PDN connection maintained during a SGW failure, the PCEF shall reject the procedure as described in clause 4.5.12 for MME/S4-SGSN triggered SGW Restoration scenarios. The Rule-Failure-Code AVP for both PULL and PUSH modes shall be set to AN-GW-FAILED (yy). Otherwise, for PGW triggered SGW Restoration scenarios, the PCEF shall accept the procedure as per normal procedures. In the case, the PDN connection is not restored during an operator configured time period, the PCEF shall send a new CCR command command including the Charging-Rule-Report AVP with the Rule-Failure-Code AVP set to RESOURCE_ALLOCATION_FAILURE and with the PCC-Rule-Status set to INACTIVE.
Upon reception of the Rule-Failure-Code set to AN-GW-FAILED (yy) the PCRF shall not take any further actions over Gx until the SGW has recovered.
If the PCEF indicated AN-GW-FAILED previously, the PCEF shall inform the PCRF when the SGW has recovered using the Event-Trigger AVP set to AN-GW-CHANGE including the AN-GW-Address AVP related to the restored or new SGW. The PCRF may after this update the PCEF with PCC Rules if necessary.

The PCEF shall maintain the PDN connections affected by the SGW failure and eligible for restoration for an operator configurable time period (see 3GPP TS 23.007 [XX]). Up on expiry of that time period, the PCEF shall release the PDN connection and inform the PCRF about the IP-CAN Session Termination as specified in clause 4.5.7.
NOTE 1:
The PCRF is not aware of which PDN connections are eligible for restoration. When the PCEF detects a SGW failure, the PCEF requests the PCRF to terminate IP-CAN sessions associated to  PDN connections affected by the SGW failure and not eligible for restoration.
The PCEF should maintain the GBR bearers of the PDN connections eligible for restoration for an operator configurable time period (see 3GPP TS 23.007 [XX]). Upon expiry of that time period, the PCEF shall release GBR bearers that have not yet been restored and inform the PCRF about the PCC rule removal as specified in clause 4.5.6.
The PCEF shall discard downlink packets received for a PDN connection maintained during a SGW failure that has not yet been restored. 
The PCEF shall delete the PDN connection locally when it receives an IP-CAN session termination from the PCRF as described in clause 4.5.9.
For the PMIP-based 3GPP access, when the PCRF detects a BBERF failure or restart, the PCRF shall maintain the IP-CAN sessions and delete locally the Gxx sessions affected by the BBERF failure.

NOTE 2:
The method the PCRF uses to determine that a BBERF has failed or restarted is not specified in this release.
NOTE 3:
The PCRF can refrain from sending policy information within the RAR command since it is aware that the BBERF has failed or restarted via Gxx reference point. The PCRF will know that the BBERF has recovered when a new Gateway Control Session Establishment is received that is linked with the affected IP-CAN session.
***End of Changes***
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