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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 23.203: "Policy and Charging Control architecture".

[3]
void
[4]
void
[5]
3GPP TS 29.209: "Policy control over Gq interface", latest Rel-6 version.

[6]
void
[7]
3GPP TS 29.211: "Rx Interface and Rx/Gx signalling flows", latest Rel-6 version.

[8]
3GPP TS 29.212: "Policy and Charging Control over Gx reference point".
[9]
3GPP TS 29.213: "Policy and Charging Control signalling flows and QoS parameter mapping".
[10]
IETF RFC 3588: "Diameter Base Protocol".

[11]
IETF RFC 3556: "Session Description Protocol (SDP) Bandwidth Modifiers for RTP Control Protocol (RTCP) Bandwidth".

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

[13]
IETF RFC 4566: "SDP: Session Description Protocol".

[14]
IETF RFC 4006: "Diameter Credit Control Application".
[15]
ETSI TS 183 017: "Telecommunications and Internet Converged Services and Protocols for Advanced Networking (TISPAN); Resource and Admission Control: DIAMETER protocol for session based policy set-up information exchange between the Application Function (AF) and the Service Policy Decision Function (SPDF); Protocol specification".
[16]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".

[17]
3GPP TS 24.229: "IP Multimedia Call Control Protocol based on SIP and SDP; Stage 3".

[18]
IETF RFC 3264: "An Offer/Answer Model with the Session Description Protocol (SDP)".
[19]
IETF RFC 4566: "SDP: Session Description Protocol".

[20]
IETF RFC 3162: "Radius and IPv6".
[21]
draft-ietf-ecrit-service-urn-05 (August 2006): "A Uniform Resource Name (URN) for Services".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[22]
3GPP TS 29.061: "Interworking between the Public Land Mobile Network (PLMN) supporting packet based services and Packet Data Networks (PDN)".

[x1]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".
[x2]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging applications".
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4.4.6.2
Service Data Flow Deactivation 

It may happen that one or more PCC Rules (i.e. Service Data Flows) are deactivated at the PCEF at a certain time, either permanently or temporarily. When the PCRF gets the knowledge that one or more SDFs have been deactivated, (e.g. due to a bearer release or loss of bearer or out of credit condition), the PCRF shall inform the AF accordingly if the AF has previously subscribed using the Specific-Action AVP in the AAR command.
When not all the service data flows within the AF session are affected, the PCRF shall inform the AF by sending an RAR (re-authorization request) command. The RAR command shall include the deactivated IP Flows encoded in the Flows AVP and the cause encoded in the Specific-Action AVP.

When the AF receives the RAR command, it shall acknowledge the command by sending an RAA (re-authorization answer) command to the PCRF. The AF may also update the session information by sending an AAR (AA-request) command to the PCRF.
If the PCRF receives the AAR command, it shall acknowledge the command by sending an AAA (AA-answer) command to the AF.
When all the service data flows within the AF session are affected, the PCRF shall inform the AF by sending an ASR command. When the AF receives the ASR command, it shall acknowledge the command by sending an ASA (abort session answer) command to the PCRF. After that the AF shall initiate an AF session termination procedure as defined in clause 4.4.4.

Signalling flows for Service Data Flow Deactivation cases are presented in 3GPP TS 29.213 [9].
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5.3.10
Flows AVP

The Flows AVP (AVP code 510) is of type Grouped, and it indicates IP flows via their flow identifiers.

When reporting an out of credit condition, the Final-Unit-Action AVP indicates the termination action applied to the impacted flows.
If no Flow-Number AVP(s) are supplied, the Flows AVP refers to all Flows matching the media component number.

AVP Format:


Flows::= < AVP Header: x >


       {Media-Component-Number}


      *[Flow-Number]

       [Final-Unit-Action]
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5.3.13
Specific-Action AVP

The Specific-Action AVP (AVP code 513) is of type Enumerated.

Within a PCRF initiated Re-Authorization Request, the Specific-Action AVP determines the type of the action.

Within an initial AA request the AF may use the Specific-Action AVP to request specific actions from the server at the bearer events and to limit the contact to such bearer events where specific action is required. If the Specific-Action AVP is omitted within the initial AA request, no notification of any of the events defined below is requested.

The following values are defined:
SERVICE_INFORMATION_REQUEST (0)

Within a RAR, this value shall be used when the server requests the service information from the AF for the bearer event. In the AAR, this value indicates that the AF requests the server to demand service information at each bearer authorization.

CHARGING_CORRELATION_EXCHANGE (1)

Within a RAR, this value shall be used when the server reports the access network charging identifier to the AF. The Access-Network-Charging-Identifier AVP shall be included within the request. In the AAR, this value indicates that the AF requests the server to provide an access network charging identifier to the AF at each bearer establishment/modification, when a new access network charging identifier becomes available.

INDICATION_OF_LOSS_OF_BEARER (2)

Within a RAR, this value shall be used when the server reports a loss of a bearer (e.g. in the case of GPRS PDP context bandwidth modification to 0 kbit) to the AF. The SDFs that are deactivated as a consequence of this loss of bearer shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the server to provide a notification at the loss of a bearer.

INDICATION_OF_RECOVERY_OF_BEARER (3)

Within a RAR, this value shall be used when the server reports a recovery of a bearer (e.g. in the case of GPRS, PDP context bandwidth modification from 0 kbit to another value) to the AF. The SDFs that are re-activated as a consequence of the recovery of bearer shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the server to provide a notification at the recovery of a bearer.

INDICATION_OF_RELEASE_OF_BEARER (4)

Within a RAR, this value shall be used when the server reports the release of a bearer (e.g. PDP context removal for GPRS) to the AF. The SDFs that are deactivated as a consequence of this release of bearer shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the server to provide a notification at the removal of a bearer.

INDICATION_OF_ESTABLISHMENT_OF_BEARER (5)


Within a RAR, this value shall be used when the server reports the establishment of a bearer (e.g. PDP context activation for GPRS) to the AF. In the AAR, this value indicates that the AF requests the server to provide a notification at the establishment of a bearer. 

IP-CAN_CHANGE (6)

This value shall be used in RAR command by the PCRF to indicate a change in the IP-CAN type. When used in an AAR command, this value indicates that the AF is requesting subscription for IP-CAN change notification. When used in RAR it indicates that the PCRF generated the request because of an IP-CAN change. IP-CAN-Type AVP shall be provided in the same request with the new value. The RAT-Type AVP shall also be provided when applicable for the specific IP-CAN Type (e.g. 3GPP IP-CAN Type).
INDICATION_OF_OUT_OF_CREDIT (7)

Within a RAR, this value shall be used when the PCRF reports to the AF that SDFs have run out of credit, and that the termination action indicated by the corresponding Final-Unit-Action AVP applies (3GPP TS 32.240 [x1] and 3GPP TS 32.299 [x2]). The SDFs that are impacted as a consequence of the out of credit condition shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the PCRF to provide a notification of SDFs for which credit is no longer available.

INDICATION_OF_REALLOCATION_OF_CREDIT (8)


Within a RAR, this value shall be used when the PCRF reports to the AF that credit has been reallocated to SDFs after the former out of credit indication. The SDFs that are impacted as a consequence of the reallocation of credit condition shall be provided within the Flows AVP. In the AAR, this value indicates that the AF requests the PCRF to provide a notification of SDFs for which credit has been reallocated after the former out of credit indication.
SERVICE_INFORMATION_REQUEST is maintained for backward compatibility with previous releases and shall not be used in Rx messages in this release and shall be ignored in incoming messages.
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5.4
Rx re-used AVPs

Table 5.4.1 lists the Diameter AVPs re-used by the Rx reference point from existing Diameter Applications, including a reference to their respective specifications and when needed, a short description of their usage within the Rx reference point. Other AVPs from existing Diameter Applications, except for the AVPs from Diameter Base Protocol, do not need to be supported. The AVPs from Diameter Base Protocol are not included in table 5.4.1, but they are re-used for the Rx protocol.
Table 5.4.1: Rx re-used Diameter AVPs
	Attribute Name
	Reference
	Comments

	
	
	

	
	
	


	Called-Station-ID
	RFC 4005 [12]
	The PDN the user is connected to.

	Final-Unit-Action
	RFC 4006 [14]
	The action applied by the PCEF when the user's account cannot cover the service cost.

	Framed-IP-Address
	RFC 4005 [12]
	The valid routable IPv4 address that is applicable   for the IP Flows towards the UE at the PCEF. The PCRF shall use this address to identify the correct IP‑CAN session (session binding). For example, the IP address may actually be that of the network interface of a NAT device between the UE and the GW. The values 

0xFFFFFFFF and 0xFFFFFFFE are not applicable as described in RFC 4005 [12].

	
	
	

	Framed-IPv6-Prefix
	RFC 4005 [12]
	The valid routable IPv6 address prefix that is applicable for the IP Flows towards the UE at the PCEF. The PCRF shall use this address to identify the correct IP-CAN session (session binding). For example, the IP address may actually be that of the network interface of a NAT device between the UE and the GW.

The encoding of the value within this Octet String type AVP shall be as defined in RFC 3162 [20], clause 2.3. The "Reserved", "Prefix-Length" and "Prefix" fields shall be included in this order.

	
	

	

	IP-CAN-Type
	3GPP TS 29.212 [8]
	IP-CAN type of the user.

	RAT-Type
	3GPP TS 29.212[8]


	Indicate which Radio Access Technology is currently serving the UE.

	Reservation-priority
	TS 183.017 [15]
	The vendor-id shall be set to ETSI (13019) [15].

The support of this AVP shall be advertised in the capabilities exchange mechanisms (CER/CEA) by including the ETSI parameter in the Supported-Vendor-Id AVP. 

	Subscription-Id
	RFC 4006 [14]
	The identification of the subscription (IMSI, MSISDN, etc.)
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