Page 1



3GPP TSG-SA2 Meeting #95 
(
S2-130418
Prague, Czech Republic, 28 January - 01 February 2013
	CR-Form-v10

	CHANGE REQUEST

	

	(

	23.203
	CR
	0793
	(

rev
	-
	(

Current version:
	11.8.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/Change-Requests.

	


	Proposed change affects: (

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	X


	

	Title:
(

	Correction on charging requirements at PCEF

	
	

	Source to WG:
(

	Orange

	Source to TSG:
(

	SA2

	
	

	Work item code:
(

	TEI12
	
	Date: (

	2013-01-22

	
	
	
	
	

	Category:
(

	C
	
	Release: (

	Rel-12

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	As indicated in the LS S2-130039, the SA5 has recognized that having a unique volume counter in the packet core nodes enhanced with PCEF could not meet both operators’ requirements for retail and wholesale billing.
According to the S5-123030 against TS 32.251, it was agreed that the PCEF shall capture the data volume entering and outgoing the packet core nodes enhanced with PCEF:

· to reflect the amount of data transmitted over the roaming interface

· and the amount of data actually transmitted to the external PDN 

TS 23.203 is not totally inline with this requirement

	
	

	Summary of change:
(

	Update charging requirements

	
	

	Consequences if 
(

not approved:
	Requirements inconsistencies between specifications

	
	

	Clauses affected:
(

	6.1.2, 6.2.2.1, 6.2.2.3

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


	First change


6.1.2
Reporting

Reporting refers to the differentiated IP‑CAN resource usage information (measured at the PCEF) being reported to the online or offline charging functions.

NOTE 1:
Reporting usage information to the online charging function is distinct from credit management. Hence multiple PCC rules may share the same charging key for which one credit is assigned whereas reporting may be at higher granularity if serviced identifier level reporting is used.

The PCEF shall report usage information for online and offline charging. 
The PCEF shall report usage information for each charging key value. For the case of sponsored data connectivity, the reports for offline charging shall report usage for each charging key, Sponsor Identity and Application Service Provider Identity combination if Sponsor Identity and Application Service Provider Identifier has been provided in the PCC rules.

NOTE 2:
Usage reports for online charging that include Sponsor Identity and Application Service Provider Identity is not within scope of the specification in this release. Online charging for sponsored data connectivity can be based on charging key as described in Annex N.

The PCEF shall report usage information for each charging key/service identifier combination if service identifier level reporting is requested in the PCC rule.

NOTE 3:
For reporting purposes a) the charging key value identifies a service data flow if the charging key value is unique for that particular service data flow and b) if the service identifier level reporting is present then the service identifier value of the PCC rule together with the charging key identify the service data flow.

The PCEF shall also report usage information to ensure inter operator settlements in roaming with home routed access.
For the case where the BBF locates in the PCEF, charging information shall be reported based on the result from the service data flow detection and measurement on a per IP‑CAN bearer basis.

For the case where the BBF is not located in the PCEF, charging information shall be reported based on the result from the service data flow detection and measurement, separately per QCI and ARP combination (used by any of the active PCC rules). In case 2a, defined in clause 7.1, charging ID is provided to the BBERF via the PCRF if charging correlation is needed.

A report may contain multiple containers, each container associated with a charging key, charging key and Sponsor Identity (in case of sponsored connectivity) or charging key/service identifier.
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6.2.2.1
General

The PCEF encompasses service data flow detection, policy enforcement and flow based charging functionalities.

This functional entity is located at the Gateway (e.g. GGSN in the GPRS case, and PDG in the WLAN case). It provides service data flow detection, user plane traffic handling, triggering control plane session management (where the IP‑CAN permits), QoS handling, and service data flow measurement as well as online and offline charging interactions.

A PCEF shall ensure that an IP packet, which is discarded at the PCEF as a result from policy enforcement (i.e. PCC rule enforcement and/or ADC rule enforcement) or flow based charging do not cause credit consumption for online charging.

NOTE 1:
For certain cases e.g. suspected fraud an operator shall be able to block the service data flow but still be able to account for any packets associated with any blocked service data flow.

The PCEF is enforcing the Policy Control as indicated by the PCRF in two different ways:

-
Gate enforcement. The PCEF shall allow a service data flow, which is subject to policy control, to pass through the PCEF if and only if the corresponding gate is open;

-
QoS enforcement:

-
QoS class identifier correspondence with IP‑CAN specific QoS attributes. The PCEF shall be able to convert a QoS class identifier value to IP‑CAN specific QoS attribute values and determine the QoS class identifier value from a set of IP‑CAN specific QoS attribute values.

-
PCC rule QoS enforcement. The PCEF shall enforce the authorized QoS of a service data flow according to the active PCC rule (e.g. to enforce uplink DSCP marking).

-
IP‑CAN bearer QoS enforcement. The PCEF controls the QoS that is provided to a combined set of service data flows. The policy enforcement function ensures that the resources which can be used by an authorized set of service data flows are within the "authorized resources" specified via the Gx interface by "authorized QoS". The authorized QoS provides an upper bound on the resources that can be reserved (GBR) or allocated (MBR) for the IP‑CAN bearer. The authorized QoS information is mapped by the PCEF to IP‑CAN specific QoS attributes. During IP-CAN bearer QoS enforcement, if packet filters are provided to the UE, the PCEF shall provide packet filters with the same content as that in the SDF template filters received over the Gx interface.

The PCEF is enforcing the charging control in the following way:

-
For a service data flow (defined by an active PCC rule) that is subject to charging control, the PCEF shall allow the service data flow to pass through the PCEF if and only if there is a corresponding active PCC rule with and, for online charging, the OCS has authorized credit for the charging key. The PCEF may let a service data flow pass through the PCEF during the course of the credit re-authorization procedure.

For a service data flow (defined by an active PCC rule) that is subject to both Policy Control and Charging Control, the PCEF shall allow the service data flow to pass through the PCEF if and only if the right conditions from both policy control and charging control happen. I.e. the corresponding gate is open and in case of online charging the OCS has authorized credit for its charging key.

For a service data flow (defined by an active PCC rule) that is subject to policy control only and not charging control, the PCEF shall allow the service data flow to pass through the PCEF if and only if the conditions for policy control are met.

A PCEF may be served by one or more PCRF nodes. The PCEF shall contact the appropriate PCRF based on the packet data network (PDN) connected to, together with, a UE identity information (if available, and which may be IP‑CAN specific). It shall be possible to ensure that the same PCRF is contacted for a specific UE irrespective of the IP‑CAN used.

The PCEF shall, on request from the PCRF, modify a PCC rule, using the equivalent PCEF behaviour as the removal of the old and the activation of the new (modified) PCC rule. The PCEF shall modify a PCC rule as an atomic operation. The PCEF shall not modify a predefined PCC rule on request from the PCRF.

The PCEF should support predefined PCC rules.

For online charging, the PCEF shall manage credit as defined in clause 6.1.3.

The operator may apply different PCC rules depending on different PLMN. The PCEF shall be able to provide identifier of serving network to the PCRF, which may be used by the PCRF in order to select the PCC rule to be applied.

The operator may configure whether Policy and Charging Control is to be applied based on different access point.

The PCEF shall gather and report IP‑CAN bearer usage information according to clause 6.1.2. The PCEF may have a pre-configured Default charging method. Upon the initial interaction with the PCRF, the PCEF shall provide pre-configured Default charging method if available.

At IP‑CAN session establishment the PCEF shall initiate the IP‑CAN Session Establishment procedure, as defined in clause 7.2. In case the SDF is tunnelled at the BBERF, the PCEF shall inform the PCRF about the mobility protocol tunnelling header of the service data flows. In case 2a, defined in clause 7.1, the PCEF may provide charging ID information to the PCRF. The PCEF shall inform the PCRF on whether it is enhanced with ADC, or provide the TDF address, if one is configured at the PCEF. If no PCC rule was activated for the IP‑CAN session, the PCEF shall reject the IP‑CAN session establishment.

If there is no PCC rule active for a successfully established IP‑CAN session at any later point in time, e.g., through a PCRF initiated IP‑CAN session modification, the PCEF shall initiate an IP‑CAN session termination procedure, as defined in clause 7.3.2. If the PCRF terminates the Gx session, the PCEF shall initiate an IP‑CAN session termination procedure, as defined in clause 7.3.2.

If there is no PCC rule active for a successfully established IP‑CAN bearer at any later point in time, e.g., through a PCRF initiated IP‑CAN session modification, the PCEF shall initiate an IP‑CAN bearer termination procedure, as defined in clause 7.4.1.

If the IP‑CAN session is modified, e.g. by changing the characteristics for an IP‑CAN bearer, the PCEF shall first use the event trigger to determine whether to request the PCC rules for the modified IP‑CAN session from the PCRF; afterwards, the PCEF shall use the re-authorisation triggers, if available, in order to determine whether to require re-authorisation for the PCC rules that were either unaffected or modified. If the PCEF receives an unsolicited update of the PCC rules from the PCRF (IP‑CAN session modification, clause 7.4.2), the PCC rules shall be activated, modified or removed as indicated by the PCRF.

The PCEF shall inform the PCRF about the outcome of a PCC rule operation. If network initiated procedures apply for the PCC rule and the corresponding IP‑CAN bearer can not be established or modified to satisfy the bearer binding, then the PCEF shall reject the activation of a PCC rule.

NOTE 2:
In case of a rejection of a PCC rule activation the PCRF may e.g. modify the attempted PCC rule, de-activate or modify other PCC rules and retry activation or abort the activation attempt and, if applicable, inform the AF that transmission resources are not available.

If network initiated procedures for IP‑CAN bearer establishment apply this also includes provisioning the UE with traffic mapping information. See clause 6.1.9, Annex A and Annex D for details.

If another IP‑CAN session is established by the same user, this is treated independently from the existing IP‑CAN session.

To support the different IP‑CAN bearer establishment modes (UE-only or UE/NW) the PCEF shall:

-
forward the network and UE capabilities to the PCRF;

-
apply the IP‑CAN bearer establishment mode for the IP‑CAN session set by the PCRF.

During an IP‑CAN session modification, the PCEF shall provide information (belonging to the IP‑CAN bearer established or modified) to the PCRF as follows:

-
in UE-only bearer establishment mode, the PCEF shall send the full QoS and traffic mapping information;

-
in UE/NW bearer establishment mode, the PCEF shall:

-
at UE-initiated bearer establishment, send the full QoS and traffic mapping information;

-
at UE-initiated bearer modification, send information on the requested change to QoS bitrates and changes to the traffic mapping information;

-
at NW-initiated bearer establishment or modification, the PCEF shall not send any QoS or traffic mapping information.

When flow mobility as specified in TS 23.261 [23] applies, the PCEF shall provide IP flow mobility routing information to the PCRF as follows:

-
the default route to be used if no explicit routing information for a service data flow is provided;

-
the route for an IP flow.

The PCEF shall derive the routing information from the IP flow mobility flow bindings installed in the PCEF, as defined in TS 23.261 [23].

If there are events which can not be monitored in the PCEF, the PCEF shall provide the information about the required event triggers to the PCRF using the PCEF initiated IP‑CAN Session Modification procedure, as defined in clause 7.4.1, or in the response to a PCRF initiated IP‑CAN Session Modification, as defined in clause 7.4.3. If the triggers were provided by the OCS at credit authorization, it is an implementation option whether a successful confirmation is required from the PCRF in order for the PCEF to consider the credit (re-)authorization procedure to be successful.

IP‑CAN-specific parameters may be sent by the PCRF to the PCEF or the PCEF to the PCRF. The IP‑CAN Session Modification procedure may be used to deliver these parameters to allow interaction between the BBERF and the PCEF by way of the PCRF. This is required in accesses that require these parameters to be sent indirectly.

The PCEF shall support usage monitoring as specified in clause 4.4.

The PCEF enhanced with ADC shall handle application traffic detection as per request from PCRF as well as report about the detected application traffic along with service data flow descriptions, if deducible, to the PCRF, if requested by the PCRF.

For PCEF enhanced with ADC, PCEF shall first enforce the PCC rules and then the ADC rules in the uplink direction. In the downlink direction, the ADC rules shall be enforced on the traffic before the PCC rules are applied.

	Next change


6.2.2.3
Measurement

The PCEF shall support data volume, duration, combined volume/duration and event based measurement. The Measurement method indicates what measurement type is applicable for the PCC rule.

NOTE 1:
Event based charging is only applicable to pre-defined PCC rules.

The PCEF measurement measures all the user plane traffic delivered to and from the user and separately measures all the user plane traffic delivered to and from the serving core network node.

The PCEF shall maintain a measurement per IP‑CAN bearer (IP‑CAN specific details according to Annex A and Annex D), and Charging Key combination.

If Service identifier level reporting is mandated in a PCC rule, the PCEF shall maintain a measurement for that Charging Key and Service Identifier combination, for the IP‑CAN bearer (IP‑CAN specific details according to Annex A and Annex D).

NOTE 2:
In addition, the GW may maintain IP‑CAN bearer level measurement if required by the operator.

The PCEF shall support volume measurement for an IP-CAN session and maintain a measurement for each IP-CAN session for which the PCRF has requested the Usage report trigger and provided threshold values on an IP‑CAN session level.

The PCEF shall support volume measurement per Monitoring key and maintain a measurement for each Monitoring key if the PCRF has requested the Usage report trigger and provided threshold values on Monitoring key level.

The PCEF shall support simultaneous volume measurement for usage monitoring on IP‑CAN session level and Monitoring key level for the same IP‑CAN session.

Volume measurements for usage monitoring purposes on IP‑CAN session level and on Monitoring key level shall be performed independently of each other.

If the Usage report reached event trigger is set and a volume threshold is reached, the PCEF shall report this event to the PCRF. The PCEF shall continue to perform volume measurement after the threshold is reached and before a new threshold is provided by the PCRF. At IP-CAN session termination or if the conditions defined in clause 6.6.2 for continued monitoring are no longer met, or if the PCRF explicitly requests a usage report, the PCEF shall inform the PCRF about the resources that have been consumed by the user since the last usage report for the affected Monitoring keys, including the resources consumed before and after the Monitoring time was reached, if provided according to clause 6.2.1.0.

If the Usage thresholds for a Monitoring key are not provided to the PCEF in the acknowledgement of an IP-CAN Session modification where its usage was reported, then the usage monitoring shall not continue in the PCEF for that Monitoring key.

When the Monitoring time occurs, the accumulated volume usage shall be recorded by the PCEF and:

-
If the subsequent usage threshold value is provided, the usage threshold shall be reset to this value by the PCEF.

-
Otherwise, the usage threshold shall be set by the PCEF to the remaining value of the threshold previously sent by the PCRF (i.e. excluding the accumulated volume usage).

The first usage report after the Monitoring Time was reached shall indicate the volume usage up to the Monitoring time and volume usage after the Monitoring time.
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