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**** Start of changes ****
6.3
Policy and charging control rule

6.3.1
General

The Policy and charging control rule (PCC rule) comprises the information that is required to enable the user plane detection of, the policy control and proper charging for a service data flow. The packets detected by applying the service data flow template of a PCC rule are designated a service data flow.

Two different types of PCC rules exist: Dynamic rules and predefined rules. The dynamic PCC rules are provisioned by the PCRF via the Gx reference point, while the predefined PCC rules are directly provisioned into the PCEF and only referenced by the PCRF. 

NOTE 1:
The procedure for provisioning predefined PCC rules is out of scope for this TS.

NOTE 2:
There may be another type of predefined rules that are not explicitly known in the PCRF and not under the control of the PCRF. The operator may define such predefined PCC rules, to be activated by the PCEF on one IP-CAN bearer within the IP-CAN session. The PCEF may only activate such predefined PCC rules if there is no UE provided traffic mapping information related to that IP-CAN bearer. The IP‑CAN session termination procedure deactivates such predefined PCC rules.

There are defined procedures for activation, modification and deactivation of PCC rules (as described in clause 6.3.2). The PCRF may activate, modify and deactivate a PCC rule at any time, over the Gx reference point. However, the modification procedure is applicable to dynamic PCC rules only.

Each PCC rule shall be installed for a single IP-CAN bearer only, i.e. PCC rules containing completely identical information shall receive different PCC rule identifiers (an exception are predefined PCC rules that contain only uplink service data flow filters and which are known to the PCRF, see clause 6.3.2).

The operator defines the PCC rules.

Table 6.3 lists the information contained in a PCC rule, including the information name, the description and whether the PCRF may modify this information in a dynamic PCC rule which is active in the PCEF. The Category field indicates if a certain piece of information is mandatory or not for the construction of a PCC rule, i.e. if it is possible to construct a PCC rule without it.

Table 6.3 The PCC rule information

	Information name
	Description
	Category
	PCRF permitted to modify for a dynamic PCC rule in the PCEF

	Rule identifier
	Uniquely identifies the PCC rule, within an IP-CAN session.

It is used between PCRF and PCEF for referencing PCC rules.
	Mandatory
	no

	Service data flow detection
	This section defines the method for detecting packets belonging to a service data flow.
	
	

	Precedence
	Determines the order, in which the service data flow templates are applied at service data flow detection.
	Mandatory
	yes

	Service data flow template
	A list of service data flow filters for the detection of the service data flow.
	Mandatory
	yes

	Charging
	This section defines identities and instructions for charging and accounting that is required for an access point where flow based charging is configured 
	
	

	Charging key
	The charging system (OCS or OFCS) uses the charging key to determine the tariff to apply for the service data flow.
	
	yes

	Service identifier
	The identity of the service or service component the service data flow in a rule relates to.
	
	yes

	Charging method
	Indicates the required charging method for the PCC rule.

Values: online, offline or neither.
	Conditional
(NOTE 4)


	no

	Measurement method
	Indicates whether the service data flow data volume, duration, combined volume/duration or event shall be measured.

This is applicable for reporting, if the charging method is online or offline.

Note: Event based charging is only applicable to pre-defined PCC rules.
	
	yes

	Application Function Record Information
	An identifier, provided from the AF, correlating the measurement for the Charging key/Service identifier values in this PCC rule with application level reports.
	
	no

	Service identifier level reporting
	Indicates that separate usage reports shall be generated for this Service identifier.

Values: mandated or not required
	
	Yes

	Policy control
	This section defines how the PCEF shall appy policy control for the service data flow.
	
	

	Gate status
	The gate status indicates whether the service data flow, detected by the service data flow template, may pass (Gate is open) or shall be discarded (Gate is closed) at the PCEF.
	
	Yes

	QoS class identifier 
	Identifier for the authorized QoS parameters for the service data flow.
Values: see NOTE 1.
	Conditional
(NOTE 2)


	Yes

	UL-maximum bitrate
	The uplink maximum bitrate authorized for the service data flow
	Conditional
(NOTE 3)


	Yes

	DL-maximum bitrate
	The downlink maximum bitrate authorized for the service data flow
	Conditional
(NOTE 3)


	Yes

	UL-guaranteed bitrate
	The uplink guaranteed bitrate authorized for the service data flow
	
	Yes

	DL-guaranteed bitrate
	The downlink guaranteed bitrate authorized for the service data flow
	
	Yes

	Allocation and Retention Priority
	Indicates relative priority for determining whether a bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations.
	
	Yes

	NOTE 1:
The QoS class identifier is scalar and accommodates the need for differentiating QoS in all types of 3GPP IP‑CAN. The value range is expandable to accommodate additional types of IP‑CAN.

NOTE 2:
The QoS class identifier is mandatory when the bearer binding is allocated to the PCEF.

NOTE 3:
Mandatory when policy control on SDF level applies.

NOTE 4:
Mandatory if there is no default charging method for the IP‑CAN session.


The PCC Rule identifier shall be unique for a PCC rule within an IP-CAN session. A dynamically provided PCC rule that has the same Rule identifier value as a predefined PCC rule shall replace the predefined rule within the same IP-CAN session.

The PCC Service data flow template may comprise any number of Service data flow filters. A Service data flow filter contains information for matching user plane packets. A Service data flow filter, provided from the PCRF, contains information elements for matching against the IP 5-tuple. The Service data flow template filtering information within an activated PCC rule is applied at the PCEF to identify the packets belonging to a particular service data flow.

NOTE 3:
Predefined PCC rules may include service data flow filters, which support extended capabilities, including enhanced capabilities to identify events associated with application protocols.

The PCC Precedence defines in what order the activated PCC rules within the same IP-CAN session shall be applied at the PCEF for service data flow detection. When a dynamic PCC rule and a predefined PCC rule have the same precedence, the dynamic PCC rule takes precedence.

NOTE 4:
The operator shall ensure that overlap between the predefined PCC rules can be resolved based on precedence of each predefined PCC rule in the PCEF. The PCRF shall ensure that overlap between the dynamically allocated PCC rules can be resolved based on precedence of each dynamically allocated PCC rule. Further information about the configuration of the PCC rule precedence is described in Annex G.

For downlink packets all the service data flow templates, activated for the IP-CAN session shall be applied for service data flow detection and for the mapping to the correct IP-CAN bearer. For uplink packets the service data flow templates activated on their IP-CAN bearer shall be applied for service data flow detection.

The PCC Charging key is the reference to the tariff for the service data flow. Any number of PCC Rules may share the same charging key value. The charging key values for each service shall be operator configurable.

NOTE 5:
Assigning the same Charging key for several service data flows implies that the charging does not require the credit management to be handled separately.

The PCC Service identifier identifies the service. PCC Rules may share the same service identifier value. The service identifier provides the most detailed identification, specified for flow based charging, of a service data flow.

NOTE 6:
The PCC service identifier need not have any relationship to service identifiers used on the AF level, i.e. is an operator policy option.

The PCC Charging method indicates whether online charging, offline charging, or both are required or the service data flow is not subject to any end user charging. If the PCC charging method identifies that the service data flow is not subject to any end user charging, a PCC Charging key shall not be included in the PCC rule for that service data flow, along with other charging related parameters. If the PCC charging method is omitted the PCEF shall apply the default charging method as determined at IP‑CAN session establishment (see clause 6.4). The PCC Charging method is mandatory if there is no default charging method for the IP‑CAN session.

The PCC Measurement method indicates what measurements apply for charging for PCC rule.

The PCC Service Identifier Level Reporting indicates whether the PCEF shall generate reports per Service Identifier. The PCEF shall accumulate the measurements from all PCC rules with the same combination of Charging key/Service identifier values in a single report.

The PCC Application function record information identifies an instance of service usage. A subsequently generated usage report, generated as a result of the PCC rule, may include the Application function record information, if available. The Application Function Record Information may contain the AF Charging Identifier and/or the Flow identifiers. The report is however not restricted to include only usage related to the Application function record information reported, as the report accumulates the usage for all PCC rules with the same combination of Charging key/Service identifier values.  If exclusive charging information related to the Application function record information is required, the PCRF shall provide a service identifier, not used by any other PCC rule of the IP-CAN session at this point in time, for the AF session.

NOTE 7:
For example, the PCRF may be configured to maintain a range of service identifier values for each service which require exclusive per instance charging information. Whenever a separate counting or credit management for an AF session is required, the PCRF shall select a value, which is not used at this point in time, within that range. The uniqueness of the service identifier in the PCEF ensures a separate accounting/credit management while the AF record information identifies the instance of the service.

The PCC Gate indicates whether the PCEF shall let a packet matching the PCC Service data flow template, pass through (gate is open) the PCEF or the PCEF shall discard (gate is closed) the packet.

NOTE 8:
A packet, matching a PCC Rule with an open gate, may be discarded due to credit management reasons.

The QoS Class Identifier for the service data flow. The QoS class identifier represents the QoS parameters for the service data flow. The PCEF maintains the mapping between QoS class identifier and the QoS concept applied within the specific IP‑CAN. The bitrate information is separate from the QoS class identifier value.

The bitrates indicate the authorized bitrates at the IP packet level of the SDF, i.e. the bitrates of the IP packets before any IP-CAN specific compression or encapsulation.

The UL maximum-bitrate indicates the authorized maximum bitrate for the uplink component of the service data flow.

The DL maximum-bitrate indicates the authorized maximum bitrate for the downlink component of the service data flow.

The UL guaranteed-bitrate indicates the authorized guaranteed bitrate for the uplink component of the service data flow.

The DL guaranteed-bitrate indicates the authorized guaranteed bitrate for the downlink component of the service data flow.

The 'Maximum bitrate' is used for enforcement of the maximum bit rate that the SDF may consume, while the 'Guaranteed bitrate' is used by the PCEF to determine resource allocation.

The Allocation and Retention Priority indicates the relative priority when deciding whether a bearer establishment / modification request can be accepted or needs to be rejected in case of resource limitations (typically available radio capacity in case of GBR bearers). In addition, the ARP can be used to decide which bearer(s) to drop during exceptional resource limitations.
**** End of changes ****
**** Start of changes ****
Annex I (informative):
Documentation guideline for incorporating items from 23.401/23.402 into 23.203

This Annex contains a list of items that need to be added and/or updated in this specification to cover TS 23.401 [17] and TS 23.402 [18]. The list is sorted according to the outline of the main body of this specification.

This annex will serve as a guideline when writing and discussing Change Requests (CRs) to TS 23.203. It is assumed that the content of the annex will be removed once TS 23.203 is sufficiently stable.

In some cases multiple alternatives are possible as pointed out below. It is likely that actual work to produce the corresponding CRs is needed in order to agree on which way is preferable in these cases.

NOTE:
The number within parenthesis refers to clause numbers in TS 23.203.

Definitions (3.1):

-
Update of the definitions (e.g. GW control session).

Abbreviations (3.3):

-
New abbreviations likely introduced ...

Charging Related Requirements (4.2):

-
If is FFS if and what impact there is on the charging related requirements.

Policy Control Requirements (4.3):

-
Roaming aspects of Policy Control, including LBO (4.3.3).

NOTE:
Gateway Control related requirements (if needed) are captured in clause 6.

Architecture Model and Reference Points (5):

-
The Reference Architecture for PCC to address both TS 23.401 [17] and TS 23.402 [18] is covered in this clause. It is FFS whether all scenarios fit in one reference architecture or if more than one reference architecture figure is needed. It is FFS whether on-path and off-path scenarios are shown in the same or in different reference architecture figures. It is also FFS whether a further sub structuring of clause 5.1 is useful when capturing the PCC reference architecture(s).

-
In addition to the scenario shown in the Rel-7 PCC reference architecture, the following scenarios should be covered by TS 23.203:

-
Roaming architecture for LBO for both home and visited services: V-PCRF, H-PCRF, V-AF, H-AF (5.1).

-
Non-roaming architecture for PMIP-based S5/S8 (5.1).

-
Roaming architecture for PMIP-based S5/S8 (HR & LBO) (5.1) (LBO may not be needed as it should be equal to the combination of the above two).

-
Reference points definition: Rx+ (5.2.1), Gx (5.2.2), S9 (5.2.x).

NOTE:
Gx is an evolution of Rel-7 Gx and is described in clause 5.2.2.

•
Reference points definition for "off-path": Gxx (5.2.y), S9 (5.2.x).

Functional Description (6):

-
QoS control: Default Bearer QoS control (PCRF may override default bearer QoS coming from HSS), ARP.

-
Selection of PCRF (PCEF finds PCRF, AF finds PCRF, V-PCRF finds H-PCRF, AF finds H/V-PCRF) (6.1.x).

-
Policy control (6.1.5):

-
PCEF vs functional role in S-GW/A-GW ("BBERF").

-
Policy control distribution and GW control.

-
Event Trigger Handling in both entities (new IP-CAN types, etc.) (6.1.4).

-
Functional Entities definition: V-PCRF (6.2.1.x), H-PCRF (6.2.1.y).

-
PCRF handling of multiple legs (Gx, Gxa/Gxc, S9, Rx+) (6.2.1).

-
Functional definition of the entity terminating Gxx: "Bearer Binding and Event Reporting Function (BBERF) (6.2.x).



IP-CAN bearer and IP-CAN session related policy information (6.4):

-
AMBR.

QoS Rule definition (6.x):

-
This description may also fit in 6.3.

IP-CAN bearer and GW control session related information (6.y):

-
Including description GW control event triggers and their scope (bearer/session).

PCC Procedures and Flows (7):

-
It is desirable that a small number of generic procedures cover multiple scenarios (on-path/off-path, roaming/non-roaming, Gxa/Gxc procedures when using S2a/S2c,…).

-
There are different approaches for documenting the procedures:

1.
Include the GW control session signalling as optional elements in the procedures for IP-CAN session establishment/modification/termination, i.e. show both Gx and Gxa/Gxc procedures in the same call flows. Two sub-cases are possible:

a)
Same call flows for off-path and on-path. E.g: update existing flows in 23.203 with (optional) Gxa/Gxc and add new flows if needed, e.g. for "BBERF"-initiated procedures.

b)
Different call flows for on-path and off-path. Keep existing call flows for "on-path" and add new call flows for "off-path".


To avoid duplication of work in TS 23.402 [18] and TS 23.203 it may be feasible to remove or at least reduce the amount of PCC specification that is currently present in TS 23.402 [18].

2.
Another approach is to describe Gx signalling in existing clauses 7.1-7.5 and GW control session signalling (Gxa/Gxc) in a separate sub-clause (7.6?), i.e. using separate call flows for Gx and Gxa/Gxc. The combined call flows with both Gx and Gxa/Gxc are instead shown in TS 23.402 [18]. The detailed PCRF handling and interactions between the Gxa/Gxc procedures and Gx procedures will have to be described separately, e.g. in clause 6.2.

-
The following use cases need to be covered:

-
UE-Requested Resource Handling: IP-CAN session modification (7.4.1), termination (7.3.1).

-
Off-path procedures (for S5/S8-PMIP, S2a): IP-CAN session establishment, modification, termination, including Gateway Control Session procedures.

-
Off-path procedures (for S2c): IP-CAN session establishment, modification, termination, including Gateway Control Session Procedures.

-
Off-path procedures with roaming (for S5/S8-PMIP, S2a): IP-CAN session establishment, modification, termination, including Gateway Control Session Procedures.

-
Off-path procedures with roaming (for S2c): IP-CAN session establishment, modification, termination, including Gateway Control Session Procedures.

Annex A.4. 3GPP Accesses (GTP-based):

-
Specific charging requirements, event triggers, input for PCC decisions, identities, etc.

Annex A.5. 3GPP Accesses (PMIP-based):

-
Specific charging requirements, event triggers, input for PCC decisions, identities, etc.

-
Specific aspects of Gxc that are not covered by the generic Gxx description in the main body.

Annex X. EPC-based Non-3GPP:

-
Specific charging requirements, event triggers, input for PCC decisions, identities, etc.

-
Specific aspects of Gxa that are not covered by the generic Gxx description in the main body.

**** End of changes ****
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