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*** 1st change ***
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [8] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [8].

application service provider: A business entity responsible for the application that is being / will be used by a UE, which may be either an AF operator or has an association with the AF operator.

authorised QoS: The maximum QoS that is authorised for a service data flow. In case of an aggregation of multiple service data flows within one IP‑CAN bearer (e.g. for GPRS a PDP context), the combination of the "Authorised QoS" information of the individual service data flows is the "Authorised QoS" for the IP‑CAN bearer. It contains the QoS class identifier and the data rate.

binding: The association between a service data flow and the IP‑CAN bearer (for GPRS the PDP context) transporting that service data flow.

binding mechanism: The method for creating, modifying and deleting bindings.

charging control: The process of associating packets, belonging to a service data flow, to a charging key and applying online charging and/or offline charging, as appropriate.

charging key: information used by the online and offline charging system for rating purposes.

dynamic ADC Rule: an ADC rule, derived by the PCRF and provisioned at the TDF or at the PCEF enhanced with ADC via the Sd and Gx reference point, respectively.

dynamic PCC Rule: a PCC rule, for which the definition is provided to the PCEF via the Gx reference point.
event report: a notification, possibly containing additional information, of an event which occurs that corresponds with an event trigger. Also, an event report is a report from the PCRF to the AF concerning transmission resources or requesting additional information.
event trigger: a rule specifying the event reporting behaviour of a PCEF or BBERF. Also, a trigger for credit management events.
gating control: The process of blocking or allowing packets, belonging to a service data flow, to pass through to the desired endpoint.

Gateway Control Session: An association between a BBERF and a PCRF (when GTP is not used in the EPC), used for transferring access specific parameters, BBERF events and QoS rules between PCRF and BBERF.

GBR bearer: An IP‑CAN bearer with reserved (guaranteed) bitrate resources.

GPRS IP‑CAN: This IP‑CAN incorporates GPRS over GERAN and UTRAN, see TS 23.060 [12].

group of applications: In usage monitoring, a set of ADC rules sharing a common monitoring key.

IP‑CAN bearer: An IP transmission path of defined capacity, delay and bit error rate, etc. See TR 21.905 [8] for the definition of bearer.

IP‑CAN session: The association between a UE and an IP network. The association is identified by one IPv4 and/or an IPv6 prefix together with UE identity information, if available, and a PDN represented by a PDN ID (e.g. an APN). 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 UE IP addresses/prefix are established and announced to the IP network.

I-WLAN IP‑CAN: This IP‑CAN incorporates 3GPP IP access of I-WLAN, see TS 23.234 [13].

non-GBR bearer: An IP‑CAN bearer with no reserved (guaranteed) bitrate resources.

operator-controlled service: A service for which complete PCC rule information, including service data flow filter information, is available in the PCRF through configuration and/or dynamic interaction with an AF.

packet flow: A specific user data flow carried through the PCEF. A packet flow can be an IP flow.

PCC decision: A decision consists of PCC rules and IP‑CAN bearer attributes, which is provided by the PCRF to the PCEF for policy and charging control.
PCC rule: A set of information enabling the detection of a service data flow and providing parameters for policy control and/or charging control.

PCEF enhanced with ADC: PCEF, enhanced with application detection and control feature.

policy control: The process whereby the PCRF indicates to the PCEF how to control the IP‑CAN bearer. Policy control includes QoS control and/or gating control.

pre-defined PCC Rule: a PCC rule that has been provisioned directly into the PCEF by the operator.

policy counter: A mechanism within the OCS to track spending applicable for a subscriber.

policy counter identifier: A reference to a policy counter in the OCS for a subscriber.

policy counter status: A label whose values are not standardized and that is associated with a policy counter's value relative to the spending limit(s) (the number of possible policy counter status values for a policy counter is one greater than the number of thresholds associated with that policy counter, i.e policy counter status values describe the status around the thresholds). This is used to convey information relating to subscriber spending from OCS to PCRF. Specific labels are configured jointly in OCS and PCRF.

QoS class identifier (QCI): A scalar that is used as a reference to a specific packet forwarding behaviour (e.g. packet loss rate, packet delay budget) to be provided to a SDF. This may be implemented in the access network by the QCI referencing node specific parameters that control packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), that have been pre-configured by the operator at a specific node(s) (e.g. eNodeB).

QoS rule: A set of information enabling the detection of a service data flow and defining its associated QoS parameters.

Monitoring key: information used by the PCEF, TDF and PCRF for usage monitoring control purposes as a reference to a given set of service data flows or application (s), that all share a common allowed usage on a per UE and APN basis.

Redirection: Redirect the detected service traffic to an application server (e.g. redirect to a top-up / service provisioning page).

service data flow: An aggregate set of packet flows that matches a service data flow template.

service data flow filter: A set of packet flow header parameter values/ranges used to identify one or more of the packet flows constituting a service data flow. The possible service data flow filters are defined in clause 6.2.2.2.

service data flow filter identifier: A scalar that is unique for a specific service data flow (SDF) filter (used on Gx and Gxx)within an IP‑CAN session.

service data flow template: The set of service data flow filters in a PCC rule, required for defining a service data flow.

service identifier: An identifier for a service. The service identifier provides the most detailed identification, specified for flow based charging, of a service data flow. A concrete instance of a service may be identified if additional AF information is available (further details to be found in clause 6.3.1).

session based service: An end user service requiring application level signalling, which is separated from service rendering.

spending limit: A spending limit is the usage limit of a policy counter (e.g. monetary, volume, duration) that a subscriber is allowed to consume.

spending limit report: a notification, containing the current policy counter status generated from the OCS to the PCRF via the Sy reference point.

subscribed guaranteed bandwidth QoS: The per subscriber, authorized cumulative guaranteed bandwidth QoS which is provided by the SPR/UDR to the PCRF.

subscriber category: is a means to group the subscribers into different classes, e.g. gold user, the silver user and the bronze user.

TDF session: For a TDF, an association, made by the PCRF, between an IP-CAN session and the assigned TDF.

uplink bearer binding verification: The network enforcement of terminal compliance with the negotiated uplink traffic mapping to bearers.

*** 2nd change ***
4.3.4
Subscriber Spending Limits

It shall be possible to enforce policies based on subscriber spending limits as per TS 22.115 [27]. The OCS shall maintain policy counter(s) to track spending for a subscription. These policy counters must be available in the OCS prior to their use over the Sy interface. 
NOTE 1:
The mechanism for provisioning the policy counters in the OCS is out of scope of this document.

NOTE 2:
A policy counter in the OCS can represent the spending for one or more services, one or more devices, one or more subscribers, etc. The representation is operator dependent. There is no explicit relationship between Charging-Key and policy counter.

The PCRF shall request information regarding the subscriber's spending from the OCS, to be used as input for dynamic policy decisions for the subscriber, using subscriptions to spending limit reports. The OCS shall make information regarding the subscriber's spending available to the PCRF using spending limit reports. 

*** 3rd change ***
5.2.9
Sy reference point

The Sy reference point resides between the PCRF and the OCS.

The Sy reference point enables transfer of policy counter status information relating to subscriber spending from OCS to PCRF and supports the following functions:

-
Request for reporting of policy counter status information from PCRF to OCS and subscribe to or unsubscribe from spending limit reports (i.e. notifications of policy counter status changes).

-
Report of policy counter status information upon a PCRF request from OCS to PCRF.

-
Notification of spending limit reports from OCS to PCRF.

-
Cancellation of spending limit reporting from PCRF to OCS.

Since the Sy reference point resides between the PCRF and OCS in the HPLMN, roaming with home routed or visited access as well as non-roaming scenarios are supported in the same manner.

*** 4th change ***
6.9
Policy decisions based on spending limits

Policy decisions based on spending limits is a function that allows PCRF taking actions related to the status of policy counters that are maintained in the OCS.


The identifiers of the policy counters that are relevant for a policy decision in the PCRF may be stored in the PCRF or possibly in SPR. The PCRF is configured with the actions associated with the policy counter status that is received from OCS.

The PCRF may request the status of policy counters in the OCS using the Initial or Intermediate Spending Limit Report Request Procedure. The OCS provides the status of the requested policy counters to the PCRF.

The PCRF may subscribe to spending limit reporting for policy counters from the OCS using the Initial or Intermediate Spending Limit Report Request procedure. If spending limit reporting for a policy counter is enabled, the OCS will notify the PCRF of changes in the status of this policy counter (e.g. daily spending limit of $2 reached). The PCRF may cancel spending limit reporting for specific policy counter(s) using the Intermediate Spending Limit Report Request procedure, or for all policy counter(s) using the Final Spending Limit Report Request procedure.

The PCRF uses the status of each relevant policy counter as input to its policy decision to apply operator defined actions, e.g. change the QoS (e.g. downgrade APN-AMBR), modify the PCC/QoS/ADC Rules to apply gating or change charging conditions.

NOTE:
The relationship between a policy counter identifier and the Charging Key could be 1-1. However it could also be assumed that services that share the same Charging Key can be associated with different policy counters i.e. although they are rated in the same way they are subject to different actions regarding (e.g. QoS and gating) and are therefore counted separately. Likewise services that share the same policy counters can be associated with different Charging Key.

*** 5th change ***
7.9
Procedures over Sy reference point

7.9.1
Initial Spending Limit Report Request

This clause describes the signalling flow for the H-PCRF to request the status of the policy counters available at the OCS, and to subscribe to spending limit reporting (i.e. to notifications of policy counter status changes) by the OCS. If the H-PCRF provides the list of policy counter identifier(s), the OCS returns the policy counter status per policy counter identifier provided by the PCRF. If the H-PCRF does not provide the list of policy counter identifier(s), the OCS returns the policy counter status of all policy counter(s), which are available for this subscriber.

The Initial Spending Limit Report Request includes all subscriber Identifiers associated with the UE available at the PCRF.

NOTE:
In case the OCS returns the status of all available policy counters some of these may not be relevant for a policy decision (e.g. those used in a policy decision only when roaming).
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Figure 7.9.1: Initial Spending Limit Report Request

1.
The H-PCRF retrieves subscription information that indicates that policy decisions depend on the status of policy counter(s) held at the OCS and optionally the list of policy counter identifier(s).

2.
The H-PCRF sends an Initial Spending Limit Report Request if this is the first time policy counter status information is requested for the user and the PDN connection. It includes in the request: the subscriber ID (e.g. IMSI) and, optionally, the list of policy counter identifier(s).

3.
The OCS sends an Initial Spending Limit Report Response that contains a policy counter status per required policy counter identifier and stores the H-PCRF's subscription to spending limit reports for these policy counters. If no policy counter identifier(s) was provided, the OCS returns the policy counter status for all policy counter(s), which are available for this subscriber and stores the H-PCRF's subscription to spending limit reports  of all policy counters provided to the H-PCRF.

7.9.2
Intermediate Spending Limit Report Request

This clause describes the signalling flow for the H-PCRF to request the status of additional policy counters available at the OCS or to unsubscribe from spending limit reporting. If the H-PCRF provides the list of policy counter identifier(s), the OCS returns the policy counter status per policy counter identifier provided by the PCRF. Otherwise, the OCS returns the policy counter status of all policy counter(s), which are available for this subscriber.
NOTE:
In case the OCS returns the status of all available policy counters some of these may not be relevant for a policy decision, (e.g. those used in a policy decision only when roaming).
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Figure 7.9.2: Intermediate Spending Limit Report Request

1.
The H-PCRF determines that policy decisions depend on the status of additional policy counter(s) held at the OCS or that notifications of policy counter status changes for some policy counters are no longer required.

2.
The H-PCRF sends an Intermediate Spending Limit Report Request, optionally including in the request an updated list of policy counter identifier(s).

3.
The OCS sends the Intermediate Spending Limit Report Response that contains the policy counter status per required policy counter identifier, and stores or removes the H-PCRF's subscription to spending limit reporting by comparing the updated list with the existing H-PCRF subscriptions. If no policy counter identifier(s) was provided, the OCS returns the policy counter status for all policy counter(s), which are available for this subscriber and stores the H-PCRF's subscription to spending limit reports of all policy counters provided to the H-PCRF.
7.9.3
Final Spending Limit Report Request

This clause describes the signalling flow for the H-PCRF to cancel the subscriptions to status changes for the policy counters available at the OCS.
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Figure 7.9.3: Final Spending Limit Report Request

1.
The H-PCRF decides that notifications of policy counter status changes are no longer needed.

2.
The H-PCRF sends a Final Spending Limit Report Request to the OCS to cancel the subscription to notifications of policy counter status changes from the OCS.

3.
The OCS removes the H-PCRF's subscription to spending limit reporting and acknowledges the request by sending the Final Spending Limit Report Response to the H-PCRF.

7.9.4
Spending Limit Report

This clause describes the signalling flow for the OCS to notify the change of the status of the subscribed policy counters available at the OCS for that subscriber.




[image: image8.emf]    

H  -  PCRF  

OCS  

2 .   Spending Limit  Report  

3.  Spending Limit Report  Response    

1.  Change of policy counter  status (e.g. Threshold reached)  


Figure 7.9.4: Spending Limit Report

1.
The OCS detects that the status of a policy counter(s) has changed and the PCRF subscribed to notifications of changes in the status of this policy counter.

2.
The OCS sends the policy counter status for each policy counter that has changed and for which the H-PCRF subscribed to spending limit reporting.

3.
The H-PCRF acknowledges the Spending Limit Report and takes that information into account as input for a policy decision.

*** End of changes ***
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