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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [8] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [8].

ADC
Application Detection and Control

AF
Application Function

BBERF
Bearer Binding and Event Reporting Function

BBF
Bearer Binding Function

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity

DRA
Diameter Routing Agent

H-PCEF
A PCEF in the HPLMN

H-PCRF
A PCRF in the HPLMN

HRPD
High Rate Packet Data

HSGW
HRPD Serving Gateway

IP‑CAN
IP Connectivity Access Network

MPS
Multimedia Priority Service

OFCS
Offline Charging System

OCS
Online Charging System

PCC
Policy and Charging Control

PCEF
Policy and Charging Enforcement Function

PCRF
Policy and Charging Rules Function

QCI
QoS Class Identifier

vSRVCC
video Single Radio Voice Call Continuity
SPR
Subscription Profile Repository

TDF
Traffic Detection Function

UDC
User Data Convergence

UDR
User Data Repository

V-PCEF
A PCEF in the VPLMN

V-PCRF
A PCRF in the VPLMN
**** NEXT CHANGE ****
6.1.1.3
PCC rule authorization and QoS rule generation

PCC Rule authorization is the selection of the QoS parameters (QCI, ARP, GBR, MBR, etc.) for the PCC rules.

The PCRF shall perform the PCC rule authorization for complete dynamic PCC rules belonging to AF sessions that have been selected in step 1, as described in clause 6.1.1.2, as well as for PCC rules without corresponding AF sessions. Based on AF instructions (as described in clause 6.1.5) dynamic PCC rules can be authorized even if they are not complete (e.g. due to missing service information regarding QoS or traffic filter parameters).

The PCC rule authorization depends on the IP‑CAN bearer establishment mode of the IP‑CAN session and the mode (UE or NW) of the PCC rule:

-
In UE/NW bearer establishment mode, the PCRF shall perform the authorization for all PCC rules that are to be handled in NW mode.

-
Otherwise, if PCC rules are to be handled in UE mode or when in UE-only bearer establishment mode, the PCRF shall first identify the PCC rules that correspond to a UE resource request and authorize only these.


The PCRF shall compare the traffic mapping information of the UE resource request with the service data flow filter information of the services that are allowed for the user. Each part of the traffic mapping information shall be evaluated separately in the order of their related precedence. Any matching service data flow filter leads to an authorization of the corresponding PCC rule for the UE resource request unless the PCC rule is already authorized for a more specific traffic mapping information or the PCC rule cannot be authorized for the QCI that is related to the UE resource request (the details are described in the next paragraph). Since a PCC rule can contain multiple service data flow filters it shall be ensured by the PCRF that a service data flow is only authorized for a single UE resource request.

NOTE 3:
For example, a PCC rule containing multiple service data flow filters that match traffic mapping information of different UE resource requests could be segmented by the PCRF according to the different matching traffic mapping information. Afterwards, the PCRF can authorize the different PCC rules individually.


The PCRF knows whether a PCC rule can be authorized for a single QCI only or a set of QCIs (based on SPR information or local configuration). If the processing of the traffic mapping information would lead to an authorization of a PCC rule, the PCRF shall also check whether the PCC rule can be authorized for the QCI that is related to the UE resource request containing the traffic mapping information. If the PCC rule cannot be authorized for this QCI, the PCRF shall reject the traffic mapping information unless otherwise stated in an access-specific Annex.


If there is any traffic mapping information not matching to any service data flow filter known to the PCRF and the UE is allowed to request for enhanced QoS for traffic not belonging to operator-controlled services, the PCRF shall authorize this traffic mapping information by adding the respective service data flow filter to a new or existing PCC. If the PCRF received an SDF filter identifier together with this traffic mapping information, the PCRF shall modify the existing PCC rule if the PCC rule is authorized for a GBR QCI.

NOTE 4:
If the PCC rule is authorized for a non-GBR QCI, the PCRF may either create a new PCC rule or modify the existing PCC rule.


The PCC rule that needs to be modified can be identified by the service data flow filter the SDF filter identifier refers to. The requested QoS shall be checked against the subscription limitations for traffic not belonging to operator-controlled services.


If the PCRF needs to perform the authorization based on incomplete service information and thus cannot associate a PCC rule with a single IP‑CAN bearer, then the PCRF shall generate for the affected service data flow an individual PCC rule per IP‑CAN bearer that could carry that service data flow. Once the PCRF receives the complete service information, the PCC rule on the IP‑CAN bearer with the matching traffic mapping information shall be updated according to the service information. Any other PCC rule(s) previously generated for the same service data flow shall be removed by the PCRF.

NOTE 5:
This is required to enable the successful activation or modification of IP‑CAN bearers before knowing the intended use of the IP‑CAN bearers to carry the service data flow(s).


For an IP‑CAN, where the PCRF gains no information about the uplink IP flows (i.e. the UE provided traffic mapping information contains no information about the uplink IP flows), the binding mechanism shall assume that, for bi-directional service data flows, both downlink and uplink packets travel on the same IP‑CAN bearer.


Whenever the service data flow template or the UE provided traffic mapping information change, the existing authorizations shall be re-evaluated, i.e. the authorization procedure specified in this clause, is performed. The re-evaluation may, for a service data flow, require a new authorization for a different UE provided mapping information.


Based on PCRF configuration or AF instructions (as described in clause 6.1.5) dynamic PCC rules may have to be first authorized for the default QCI/default bearer (i.e. bearer without UE provided traffic mapping information) until a corresponding UE resource request occurs.

NOTE 6:
This is required to enable services that start before dedicated resources are allocated.

A PCC rule for a service data flow that is a candidate for vSRVCC according to TS 23.216 [x] shall have the PS to CS session continuity indicator set.

For the authorization of a PCC rule the PCRF shall take into account the IP‑CAN specific restrictions and other information available to the PCRF. Each PCC rule receives a set of QoS parameters that can be supported by the IP‑CAN. The authorization of a PCC rule associated with an emergency service shall be supported without subscription information (e.g. information stored in the SPR). The PCRF shall apply policies configured for the emergency service.

When both a Gx and associated Gxx interface(s) exist for an IP‑CAN session, the PCRF shall generate QoS rules for all the authorized PCC rules in this step. The PCRF shall ensure consistency between the QoS rules and PCC rules authorized for the same service data flow when QoS rules are derived from corresponding PCC rules.

When flow mobility applies for the IP-CAN Session, one IP‑CAN session may be associated to multiple Gateway Control Sessions with separate BBRFs. In this case, the PCRF shall provision QoS rules only to the appropriate BBERF based on IP flow mobility routing rules received from the PCEF.

6.1.1.4
Bearer Binding

Bearer binding is the association of the PCC rule and the QoS rule (if applicable) to an IP‑CAN bearer within that IP‑CAN session. This function resides in the Bearer Binding Function (BBF).

The Bearer Binding Function is located either at the BBERF or at the PCEF, depending on the architecture (see clause 5.1). The BBF is located at the PCEF if GTP is used as the mobility protocol towards the PCEF; otherwise, the BBF is located at the BBERF.

The Bearer Binding Function may also be located in the PCRF as specified in Annex A and Annex D (e.g. for GPRS running UE only IP‑CAN bearer establishment mode).

NOTE 1:
For an IP‑CAN, limited to a single IP‑CAN bearer per IP‑CAN session, the bearer is implicit, so finding the IP‑CAN session is sufficient for successful binding.

For an IP‑CAN which allows for multiple IP‑CAN bearers for each IP‑CAN session, the binding mechanism shall use the QoS parameters of the existing IP‑CAN bearers to create the bearer binding for a rule, in addition to the PCC rule and the QoS rule (if applicable) authorized in the previous step.

The set of QoS parameters assigned in step 2, as described in clause 6.1.1.3, to the service data flow is the main input for bearer binding. The BBF should not use the same bearer for rules with different settings for the PS to  CS session continuity indicator.
The BBF shall evaluate whether it is possible to use one of the existing IP‑CAN bearers or not and whether initiate IP‑CAN bearer modification if applicable. If none of the existing bearers are possible to use, the BBF should initiate the establishment of a suitable IP‑CAN bearer. The binding is created between service data flow(s) and the IP‑CAN bearer which have the same QoS class identifier and ARP.

NOTE 2:
The handling of a rule with MBR>GBR is up to operator policy (e.g. an independent IP‑CAN bearer may be maintained for that SDF to prevent unfairness between competing SDFs).

Requirements, specific for each type of IP‑CAN, are defined in the IP‑CAN specific Annex.

Whenever the QoS authorization changes, the existing bindings shall be re-evaluated, i.e. the bearer binding procedures specified in this clause, is performed. The re-evaluation may, for a service data flow, require a new binding with another IP‑CAN bearer. The BBF should, if the PCRF requests the same change to the ARP/QCI value for all PCC/QoS Rules with the bearer binding to the same bearer, modify the bearer ARP/QCI value as requested.

**** NEXT CHANGE ****
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. The usage of pre-defined PCC rules for QoS control is possible if the BBF remains in the PCEF during the lifetime of an IP-CAN session. In addition, pre-defined PCC rules may be used in a non-roaming situation and if it can be guaranteed that corresponding pre-defined QoS rules are configured in the BBF and activated along with the pre-defined PCC rules.

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 clause 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 clause 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

	Sponsor Identifier
	An identifier, provided from the AF which identifies the Sponsor, used for sponsored flows to correlate measurements from different users for accounting purposes.
	Conditional

(NOTE 6)
	yes

	Application Service Provider Identifier
	An identifier, provided from the AF which identifies the Application Service Provider, used for sponsored flows to correlate measurements from different users for accounting purposes.
	Conditional

(NOTE 6)
	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 clause defines how the PCEF shall apply 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

	ARP
	The Allocation and Retention Priority for the service data flow consisting of the priority level, the pre-emption capability and the pre-emption vulnerability
	Conditional
(NOTE 5)
	Yes

	PS to CS session continuity
	Indicates whether the service data flow is a candidate for vSRVCC.
	Conditional
	No

	Redirect
	Redirect detected application traffic to another controlled address
	
	Yes

	Usage Monitoring Control
	This clause describes identities required for Usage Monitoring Control.
	
	

	Monitoring key
	The PCRF uses the monitoring key to group services that share a common allowed usage.
	
	Yes

	Application Traffic Detection
	This clause describes identities required for Application Traffic Detection.
	
	

	Application identifier
	References the corresponding application, for which the rule applies.
	Conditional

(NOTE 7)
	

	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.

NOTE 5:
Mandatory when policy control on SDF level applies unless otherwise stated in an access-specific Annex.

NOTE 6:
Applicable for sponsored data connectivity.

NOTE 7:
Applicable for application traffic detection.


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 as described in clause 6.2.2.2. 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.

NOTE 6:
If the IP flow mobility is supported and the tariff depends on what access network is in use for the service data flow, then a separate Charging key can be allocated for each access network, and the PCRF can set the Charging key in accordance with the access network in use.

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 7:
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 Sponsor Identifier indicates the (3rd) party organization willing to pay for the operator's charge for connectivity required to deliver a service to the end user.

The Application Service Provider Identifier indicates the (3rd) party organization delivering a service to the end user.

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 8:
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 9:
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/Retention Priority indicates the priority of allocation and retention of the service data flow. The ARP contains information about the priority level, the pre-emption capability and the pre-emption vulnerability. The Allocation/Retention Priority resolves conflicts of demands for network resources.

The PS to CS session continuity is present if the service data flow is a candidate for vSRVCC according to TS 23.216 [x].

The Redirect indicates whether the detected application traffic should be redirected to another controlled address. The target redirect address is included also.

The Monitoring Key is the reference to a resource threshold. Any number of PCC Rules may share the same monitoring key value. The monitoring key values for each service shall be operator configurable.

The Application identifier references the corresponding application, for which the rule applies.

**** NEXT CHANGE ****
6.5.1
General

The Quality of Service control rule (QoS rule) comprises the information that is required to enable the user plane detection of the QoS control for a service data flow in the BBERF. The packets detected by applying the service data flow template of a QoS rule are designated a service data flow.

The PCRF shall ensure that each PCC rule in the PCEF has a corresponding active QoS rule in the BBERF. The QoS rule shall contain the same service data flow template, precedence and the QoS information as the corresponding PCC rule.

NOTE:
During the course of a BBERF change procedure the BBERF might not be able to maintain the correspondence throughout the procedure. The post-condition for the procedure shall however be that corresponding PCC and QoS rules are active at the PCEF and BBERF.

There are defined procedures for activation, modification and deactivation of QoS rules (as described in clause 6.5.2). The PCRF may activate, modify and deactivate a QoS rule over the Gxx reference point.

The QoS rules are derived from the PCC rules.

Table 6.5 lists the information contained in a QoS rule, including the information name and whether the PCRF may modify this information in a QoS rule which is active in the BBERF. For the IE description, refer to clause 6.3.1. The Category field indicates if a certain piece of information is mandatory or not for the construction of a QoS rule, i.e. if it is possible to construct a QoS rule without it.

Table 6.5: The QoS rule information

	Information name
	Category
	PCRF permitted to modify for an active QoS rule in the BBERF

	Rule identifier
(NOTE 1)
	Mandatory
	No

	Service data flow detection
	
	

	Precedence
	Mandatory
	Yes

	Service data flow template
	Mandatory
	Yes

	QoS control
	
	

	QoS class identifier 
(NOTE 2)
	Mandatory
	Yes

	UL-maximum bitrate
	Conditional
(NOTE 3)
	Yes

	DL-maximum bitrate
	Conditional
(NOTE 3)
	Yes

	UL-guaranteed bitrate
	Conditional
(NOTE 3)
	Yes

	DL-guaranteed bitrate
	Conditional
(NOTE 3)
	Yes

	ARP
	Conditional

(NOTE 3)
	Yes

	PS to CS session continuity
	Conditional
	No

	NOTE 1:
The Rule-Identifier uniquely defines an active QoS rule for a certain BBERF within the scope of a UE.

NOTE 2:
The QoS class identifier is scalar and accommodates the need for differentiating QoS in all types of IP‑CAN. The value range is expandable to accommodate operator specific policies.

NOTE 3:
If present in the corresponding PCC rule.


**** NEXT CHANGE ****
A.4.3.2.1
Policy Control and Charging Rules Function (PCRF)

The following information represents 3GPP EPS specific values of the ones listed in clause 6.2.1.1:

-
Type of IP‑CAN is set to 3GPP-EPS.

The PCEF may provide the following information (in addition to the information in clause 6.2.1.1):

-
Subscribed APN-AMBR;

-
Default EPS Bearer QoS;

-
Maximum MBR/APN-AMBR.

The SPR may provide the following information for a subscriber (in addition to the information in clause 6.2.1.1) connecting to a specific PDN:

-
Authorized APN-AMBR for 3GPP Access;

-
Authorized Default EPS Bearer QoS.

The Authorized APN-AMBR and the Authorized Default EPS Bearer QoS are derived by the PCRF from SPR interaction, according to operator policy.

The PCRF shall upon indication of PCC rule removal due to PS to CS handover notify the AF that the associated flows are no longer served by the PS-domain due to PS to CS handover.

If vSRVCC is supported in the serving network, the PCRF (V-PCRF if roaming) provides an indicator via Gx to the PCEF to indicate that vSRVCC is allowed for the flow corresponding to the video component of the voice/video call.
**** END CHANGE  ****
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