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3
Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply:
Application Function (AF): element offering application(s) that use IP bearer resources. 

NOTE:
One example of an AF is the P-CSCF of the IM CN subsystem.

AF Session: an application level session established by an application level signalling protocol offered by the AF that requires a session set-up with explicit session description before the use of the service. 

NOTE:
One example of an application session is an IMS session.

Attribute-Value Pair (AVP): See RFC 3588 [5], corresponds to an Information Element in a Diameter message.

Binding: the PCRF process of associating IP flows described in AF Service Information with IP-CAN bearers.

IP-CAN bearer: An IP transmission path of defined capacity, delay and bit error rate, etc. See TS 21.905 [1] for the definition of bearer.

IP-CAN session: The association between a UE and an IP network (for GPRS, APN). The association is identified by a  UE IP address together with a UE identity information, if available. An IP-CAN session incorporates one or more IP-CAN bearers. Support for multiple IP-CAN bearers per IP-CAN session is IP-CAN specific. An IP-CAN session exists as long as the UE IP address is established and announced to the IP network. 

IP flow: a unidirectional flow of IP packets with the same source IP address and port number and the same destination IP address and port number and the same transport protocol. Port numbers are only applicable if used by the transport protocol.

PCC rule: A set of information enabling the detection of a service data flow and providing parameters for policy control and/or charging control. 

Service Information: The set of information conveyed from the AF to the PCRF over the Rx interface to be used as a basis for PCC decisions at the PCRF, including information about the AF session (e.g. application identifier, type of media, bandwidth, IP address and port number). 

3.2 Abbreviations

For the purpose of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

AF

Application Function

CRF
Charging Rules Function

PCEF

Policy and Charging Enforcement Function

PCRF

Policy and Charging Rule Function

PDF
Policy Decision Function

4 Rx reference point
4.1 Overview
The Rx reference point is used to exchange application level session information  between the Policy and Charging Rules Function (PCRF) and the Application Function (AF). As defined in the stage 2 specifications (3GPP TS 23.203 [2]), this information is part of the input used by the PCRF for the Policy and Charging Control (PCC) decisions. The PCRF exchanges the PCC rules with the Policy and Charging Enforcement Function (PCEF) as specified in 3GPP TS 29.212 [8].
Signalling flows related to the both Rx and Gx interfaces are specified in 3GPP TS 29.213 [9].


4.2 Rx reference model

The Rx reference point is defined between the PCRF and the AF. The relationships between the different functional entities involved are depicted in figure 4.1.
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Figure 4.1: Rx reference point at the Policy and Charging Control (PCC) architecture

4.3
Functional elements

4.3.1 AF

The AF is an element offering applications that require the Policy and Charging Control of traffic plane resources (e.g. UMTS PS domain/GPRS domain resources). One example of an application function is the P-CSCF. The AF shall use the Rx reference point to provide session information to the PCRF.

4.3.2
PCRF
The PCRF (Policy Control and Charging Rules Function) is a functional element that encompasses policy control decision and flow based charging control functionalities. These 2 functionalities are the heritage of the release 6 logical entities PDF and CRF respectively. The PCRF provides network control regarding the service data flow detection, gating, QoS and flow based charging (except credit management) towards the PCEF.  The PCRF receives session and media related information from the AF and informs AF of traffic plane events

The PCRF may check that the service information provided by the AF is consistent with the operator defined policy rules before storing the service information. The service information shall be used to derive the QoS for the service. The PCRF may reject the request received from the AF and as a result the PCRF shall indicate, in the response to the AF, the service information that can be accepted by the PCRF.
The PCRF may use the subscription information as basis for the policy and charging control decisions. The subscription information may apply to both session based and non-session based services. The subscription specific information for each service may contain e.g. max QoS class and max bit rate for each APN the subscriber has access permission to and a corresponding charging key.

The PCRF shall report bearer events to the AF via the Rx reference point.
The  PCRF PCC Rule decisions may be based on one or more of the following:
· the session and media related information obtained from the AF via the Rx reference point;
· the bearer and subscriber related information obtained from the PCEF over the Gx reference point;

· subscriber and service related data the PCRF may be aware of by configuration or through the Sp reference point.


· 
· 
· 
The PCRF shall provision PCC Rules to the PCEF via the Gx reference point.  

4.4
PCC procedures over Rx reference point
4.4.1
AF Session Initiation

When a new AF session is being established and media information for this AF session is available at the AF, the AF shall send the corresponding Service Information to the PCRF by sending the AA-Request message. The AF shall include the corresponding Media-Component-Description AVP(s) into the message. 

In case that the IP-CAN session has more than one IP-CAN bearers, the AF may include the Flow-Grouping AVP(s) to indicate a particular way on how the IP flows described within the service description are distributed to several IP-CAN bearers. 
The AF may also include the Specific-Action AVP to request notification for certain user plane events, e.g., bearer termination. 

The AF shall indicate to the PCRF as part of the Media-Component-Description whether the media IP flow(s) should be enabled or disabled.
To allow the PCRF to match the described service IP flows in an unambiguous manner with the IP-CAN session and IP-CAN bearer, the AF should supply both source and destination IP addresses and port numbers within the Flow-Description AVP, if such information is available.

When the PCRF receives an initial AA-Request from the AF, the PCRF shall check if it contains Media-Component-Description Attribute-Value Pair(s) (AVP(s)) and if so, the PCRF shall store the received Service Information. The PCRF shall process the received Service Information according to the operator policy and may decide whether the request is accepted or not. 

Editor’s Note: The scope of the decision (whole Service info or media) and how to answer is FFS 

If the Specific Action AVP is present in the AAR command the PCRF shall take care of  the requested notification and notify them to the AF.
If the PCRF needs to terminate the Rx session before it has sent the AA Answer, the PCRF shall send the AA Answer immediately and before the AS Request.
The PCRF shall check whether the received Service Information requires PCC Rules to be provisioned .


· 
· 

The PCRF identifies suitable IP-CAN sessions and bearers using the binding mechanisms described in clause 6.

The behaviour when the AF does not receive the AAA, or when it arrives after the internal timer waiting for it has expired, or when it arrives with an indication different than DIAMETER_SUCCESS, are outside the scope of this specification and based on operator policy.

Editor’s Note: It is FFS if further procedures are needed.
Editor’s Note: This need to reflect that the AF Session Initiation in all his forms (e.g. this includes AF internal trigger, not necessary an “external” session) leads to the initial provision of session information over Rx
4.4.2
AF Session Modification
If the AF sends an AA-Request to the PCRF for a Diameter session already active (due to an AF session modification or internal AF trigger) containing the Media-Component-Description AVP(s) with the updated Service Information, the PCRF shall update the Service Information with the new information received. Due to the updated Service Information, the PCRF may need to re-evaluate the related PCC rules and provide the updated information towards the PCEF.



If the PCRF needs to terminate the Rx session, the PCRF shall send the AA Answer immediately and before the AS Request.
4.4.3
Gate Related Procedures

Depending on the application, in the Service Information provision,  the AF may instruct the PCRF when the IP flow(s) are to be enabled or disabled to pass through the IP-CAN. The AF does this by sending the AA-Request message containing the Media-Component- Description AVP(s) that contains the flow status information (in the Flow-Status AVP) for the flows to be enabled or disabled 
In response to this action the PCRF shall set the appropriate gate status for the corresponding active PCC rule(s) 

If any RTCP IP Flows, downlink and/or uplink,  in a Media-Component-Description AVP are identified by the Flow-Usage AVP, those shall be enabled when the Flow-Status AVP is taking the values ENABLED_UPLINK, ENABLED_DOWNLINK or DISABLED.

The PCRF shall reply with an AA-Answer and shall include the Access‑Network-Charging-Identifier(s) available at this moment. The PCRF makes the final decision to enable or disable the authorized IP flows.
The behaviour when the AF does not receive the AAA, or when it arrives after the internal timer waiting for it has expired, or when it arrives with an indication different than DIAMETER_SUCCESS, are outside the scope of this specification and based on operator policy.
4.4.4
Policy Specific Procedures

4.4.5
AF Session Termination

When an AF session is terminated, the AF shall send Session-Termination-Request message to the PCRF. 

When the PCRF receives a ST-Request from the AF, indicating an AF session termination, it shall check whether any PCC Rules have been provisioned for the corresponding Service Data Flow(s). If so,  the PCRF shall immediately remove the related PCC r
ules from the PCEF.



After the PCRF has performed the needed actions, the PCRF shall send a ST-Answer to the AF informing of the corresponding result.

4.4.6
Traffic Plane Events

Editor’s Note: This can encompass IP Network Connection Events and/or Bearers Event if the requirements indicate it so.
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