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*** the first change ***
1
Scope

The present document specifies the overall stage 2 level functionality for Policy and Charging Control that encompasses the following high level functions for IP‑CANs (e.g. GPRS, Fixed Broadband, etc.):

-
Flow Based Charging for network usage, including charging control and online credit control, for service data flows and application traffic;

-
Policy control (e.g. gating control, QoS control, QoS signalling, etc.).

The present document specifies the Policy and Charging Control functionality for Evolved 3GPP Packet Switched domain, including both 3GPP accesses GERAN, UTRAN and  E-UTRAN (including NB-IoT and WB-E-UTRAN) and Non-3GPP accesses, according to TS 23.401 [17] and TS 23.402 [18].
NOTE: In the present document, "E-UTRAN" is used if both NB-IoT and WB-E-UTRAN access can be applied.
The present document specifies functionality for unicast bearers. Broadcast and multicast bearers, such as MBMS contexts for GPRS, are out of scope for the present release of this document.

*** Next change ***
3
Definitions, symbols and abbreviations

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 detection filter: A logic used to detect packets generated by an application based on extended inspection of these packets, e.g. header and/or payload information, as well as dynamics of packet flows. The logic is entirely internal to a TDF or a PCEF enhanced with ADC, and is out of scope of this specification.

application identifier: An identifier referring to a specific application detection filter.

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.

ADC decision: A decision consists of references to ADC rules, associated enforcement actions (for dynamic ADC rules) and TDF session attributes and is provided by the PCRF to the TDF for application detection and control.

ADC rule: A set of information enabling the detection of application traffic and associated enforcement actions. ADC rules are directly provisioned into the TDF and referenced by the PCRF.

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.

detected application traffic: An aggregate set of packet flows that are generated by a given application and detected by an application detection filter.

dynamic ADC Rule: an ADC rule, for which the PCRF can provide and modify some parameters via the Sd reference point.

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 or TDF. Also, it is a trigger for credit management events.
gating control: The process of blocking or allowing packets, belonging to a service data flow / detected application's traffic, 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].

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.

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 from and/or to the UE.

Presence Reporting Area: An area defined within 3GPP Packet Domain for the purposes of reporting of UE presence within that area due to policy control and/or charging reasons. There are two types of Presence Reporting Areas: "UE-dedicated Presence Reporting Areas", and "Core Network pre-configured Presence Reporting Areas". They are further defined in TS 23.401 [17].

PCC decision: A decision consists of PCC rules and IP‑CAN bearer attributes and is provided by the PCRF to the PCEF for policy and charging control and, for PCEF enhanced with ADC, application detection and 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 and, for PCEF enhanced with ADC, for application detection and 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.

predefined 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 to 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.

RAN user plane congestion: RAN user plane congestion occurs when the demand for RAN resources exceeds the available RAN capacity to deliver the user data for a prolonged period of time.

NOTE 1:
Short-duration traffic bursts is a normal condition at any traffic load level, and is not considered to be RAN user plane congestion. Likewise, a high-level of utilization of RAN resources (based on operator configuration) is considered a normal mode of operation and might not be RAN user plane congestion.

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 carried through the PCEF 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. 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 or an application identifier in a PCC rule referring to an application detection filter, 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.

(S)Gi-LAN: The network infrastructure connected to the 3GPP network over the SGi or Gi reference point that provides various IP-based services.

(S)Gi-LAN service function: A function located in the (S)Gi-LAN that provides value-added IP-based services e.g. NAT, anti-malware, parental control, DDoS protection.

TDF session: An association between an IP-CAN session and the assigned TDF for the purpose of application detection and control.

uplink bearer binding verification: The network enforcement of terminal compliance with the negotiated uplink traffic mapping to bearers.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.401 [17] apply:

Narrrowband-IoT

WB-E-UTRAN
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

AMBR
Aggregated Maximum Bitrate

ASP
Application Service Provider

BBERF
Bearer Binding and Event Reporting Function

BBF
Bearer Binding Function

BBF AAA
Broadband Forum AAA

BNG
Broadband Network Gateway

BPCF
Broadband Policy Control Function

BRAS
Broadband Remote Access Server

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity

DRA
Diameter Routing Agent
E-UTRAN
Evolved Universal Terrestrial Radio Access Network
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
NB-IoT
Narrowband IoT
NBIFOM
Network-based IP flow mobility

NSWO
Non-Seamless WLAN Offload

OAM
Operation Administration and Maintenance

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

RAN
Radio Access Network

RCAF
RAN Congestion Awareness Function

RUCI
RAN User Plane Congestion Information

RG
Residential Gateway

SCEF
Service Capability Exposure Function

vSRVCC
video Single Radio Voice Call Continuity

SPR
Subscription Profile Repository

TDF
Traffic Detection Function

TSSF
Traffic Steering Support Function

UDC
User Data Convergence

UDR
User Data Repository

V-PCEF
A PCEF in the VPLMN

V-PCRF
A PCRF in the VPLMN
WB-E-UTRAN
Wide Band E-UTRAN
*** Next change ***
6.1.7.2
Standardized QCI characteristics

This clause specifies standardized characteristics associated with standardized QCI values. The characteristics describe the packet forwarding treatment that an SDF aggregate receives edge-to-edge between the UE and the PCEF (see figure 6.1.7‑1) in terms of the following performance characteristics:

1
Resource Type (GBR or Non-GBR);

2
Priority;

3
Packet Delay Budget;

4
Packet Error Loss Rate.
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Figure 6.1.7-1: Scope of the Standardized QCI characteristics for client/server (upper figure) and peer/peer (lower figure) communication

The standardized characteristics are not signalled on any interface. They should be understood as guidelines for the pre-configuration of node specific parameters for each QCI. The goal of standardizing a QCI with corresponding characteristics is to ensure that applications / services mapped to that QCI receive the same minimum level of QoS in multi-vendor network deployments and in case of roaming. A standardized QCI and corresponding characteristics is independent of the UE's current access (3GPP or Non-3GPP).

The one-to-one mapping of standardized QCI values to standardized characteristics is captured in table 6.1.7.

Table 6.1.7: Standardized QCI characteristics

	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss

Rate (NOTE 2)
	Example Services

	1
(NOTE 3)
	
	2
	100 ms
(NOTE 1, NOTE 11)
	10-2
	Conversational Voice

	2
(NOTE 3)
	
GBR
	4
	150 ms
(NOTE 1, NOTE 11)
	10-3
	Conversational Video (Live Streaming)

	3
(NOTE 3)
	
	3
	50 ms
(NOTE 1, NOTE 11)
	10-3
	Real Time Gaming

	4
(NOTE 3)
	
	5
	300 ms
(NOTE 1, NOTE 11)
	10-6
	Non-Conversational Video (Buffered Streaming)

	65
(NOTE 3, NOTE 9, NOTE 12)
	
	0.7
	75 ms
(NOTE 7,
NOTE 8)
	
10-2
	Mission Critical user plane Push To Talk voice (e.g., MCPTT)

	66
(NOTE 3, NOTE 12)
	
	
2
	100 ms
(NOTE 1,
NOTE 10)
	
10-2
	Non-Mission-Critical user plane Push To Talk voice

	5
(NOTE 3)
	
	1
	100 ms
(NOTE 1, NOTE 10)
	10-6
	IMS Signalling

	6
(NOTE 4)
	
	
6
	
300 ms
(NOTE 1, NOTE 10)
	
10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)

	7
(NOTE 3)
	Non-GBR
	
7
	
100 ms
(NOTE 1, NOTE 10)
	
10-3
	Voice,
Video (Live Streaming)
Interactive Gaming

	8
(NOTE 5)
	
	
8
	
300 ms
(NOTE 1)
	

10-6
	
Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file 

	9
(NOTE 6)
	
	9
	
	
	sharing, progressive video, etc.)

	69
(NOTE 3, NOTE 9, NOTE 12)
	
	0.5
	60 ms
(NOTE 7, NOTE 8)
	10-6
	Mission Critical delay sensitive signalling (e.g., MC-PTT signalling)

	70
(NOTE 4, NOTE 12)
	
	5.5
	200 ms
(NOTE 7, NOTE 10)
	10-6
	Mission Critical Data (e.g. example services are the same as QCI 6/8/9)

	NOTE 1:
A delay of 20 ms for the delay between a PCEF and a radio base station should be subtracted from a given PDB to derive the packet delay budget that applies to the radio interface. This delay is the average between the case where the PCEF is located "close" to the radio base station (roughly 10 ms) and the case where the PCEF is located "far" from the radio base station, e.g. in case of roaming with home routed traffic (the one-way packet delay between Europe and the US west coast is roughly 50 ms). The average takes into account that roaming is a less typical scenario. It is expected that subtracting this average delay of 20 ms from a given PDB will lead to desired end-to-end performance in most typical cases. Also, note that the PDB defines an upper bound. Actual packet delays - in particular for GBR traffic - should typically be lower than the PDB specified for a QCI as long as the UE has sufficient radio channel quality.

NOTE 2:
The rate of non congestion related packet losses that may occur between a radio base station and a PCEF should be regarded to be negligible. A PELR value specified for a standardized QCI therefore applies completely to the radio interface between a UE and radio base station.

NOTE 3:
This QCI is typically associated with an operator controlled service, i.e., a service where the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. In case of WB-E-UTRAN this is the point in time when a corresponding dedicated EPS bearer is established / modified.

NOTE 4:
If the network supports Multimedia Priority Services (MPS) then this QCI could be used for the prioritization of non real-time data (i.e. most typically TCP-based services/applications) of MPS subscribers.

NOTE 5:
This QCI could be used for a dedicated "premium bearer" (e.g. associated with premium content) for any subscriber / subscriber group. Also in this case, the SDF aggregate's uplink / downlink packet filters are known at the point in time when the SDF aggregate is authorized. Alternatively, this QCI could be used for the default bearer of a UE/PDN for "premium subscribers".

NOTE 6:
This QCI is typically used for the default bearer of a UE/PDN for non privileged subscribers. Note that AMBR can be used as a "tool" to provide subscriber differentiation between subscriber groups connected to the same PDN with the same QCI on the default bearer.

NOTE 7:
For Mission Critical services, it may be assumed that the PCEF is located "close" to the radio base station (roughly 10 ms) and is not normally used in a long distance, home routed roaming situation. Hence delay of 10 ms for the delay between a PCEF and a radio base station should be subtracted from this PDB to derive the packet delay budget that applies to the radio interface.

NOTE 8:
In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed (but not to a value greater than 320 ms) for the first packet(s) in a downlink data or signalling burst in order to permit reasonable battery saving (DRX) techniques.

NOTE 9:
It is expected that QCI-65 and QCI-69 are used together to provide Mission Critical Push to Talk service (e.g., QCI-5 is not used for signalling for the bearer that utilizes QCI-65 as user plane bearer). It is expected that the amount of traffic per UE will be similar or less compared to the IMS signalling.

NOTE 10:
In both RRC Idle and RRC Connected mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 11:
In RRC Idle mode, the PDB requirement for these QCIs can be relaxed for the first packet(s) in a downlink data or signalling burst in order to permit battery saving (DRX) techniques.

NOTE 12:
This QCI value can only be assigned upon request from the network side. The UE and any application running on the UE is not allowed to request this QCI value.
NOTE 13: NB-IoT does not meet the Standardised QCI characteristics


The Resource Type determines if dedicated network resources related to a service or bearer level Guaranteed Bit Rate (GBR) value are permanently allocated (e.g. by an admission control function in a radio base station). GBR SDF aggregates are therefore typically authorized "on demand" which requires dynamic policy and charging control. A Non GBR SDF aggregate may be pre-authorized through static policy and charging control.

The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the PCEF. For a certain QCI the value of the PDB is the same in uplink and downlink. The purpose of the PDB is to support the configuration of scheduling and link layer functions (e.g. the setting of scheduling priority weights and HARQ target operating points). The PDB shall be interpreted as a maximum delay with a confidence level of 98 percent.

NOTE 1:
The PDB denotes a "soft upper bound" in the sense that an "expired" packet, e.g. a link layer SDU that has exceeded the PDB, does not need to be discarded (e.g. by RLC in E-UTRAN). The discarding (dropping) of packets is expected to be controlled by a queue management function, e.g. based on pre-configured dropping thresholds. PDB does not apply on NB-IoT.
The support for SRVCC requires QCI=1 only be used for IMS speech sessions in accordance to TS 23.216 [28].

NOTE 2:
Triggering SRVCC will cause service interruption and/or inconsistent service experience when using QCI=1 for non-IMS services.

NOTE 3:
Triggering SRVCC for WebRTC IMS session will cause service interruption and/or inconsistent service experience when using QCI=1. Operator policy (e.g. use of specific AF application identifier) can be used to avoid using QCI 1 for a voice service, e.g. WebRTC IMS session.

Services using a Non-GBR QCI should be prepared to experience congestion related packet drops, and 98 percent of the packets that have not been dropped due to congestion should not experience a delay exceeding the QCI's PDB. This may for example occur during traffic load peaks or when the UE becomes coverage limited. See Annex J for details. Packets that have not been dropped due to congestion may still be subject to non congestion related packet losses (see PELR below).

Services using a GBR QCI and sending at a rate smaller than or equal to GBR can in general assume that congestion related packet drops will not occur, and 98 percent of the packets shall not experience a delay exceeding the QCI's PDB. Exceptions (e.g. transient link outages) can always occur in a radio access system which may then lead to congestion related packet drops even for services using a GBR QCI and sending at a rate smaller than or equal to GBR. Packets that have not been dropped due to congestion may still be subject to non congestion related packet losses (see PELR below).

Every QCI (GBR and Non-GBR) is associated with a Priority level (see Table 6.1.7). The lowest Priority level value corresponds to the highest Priority. The Priority levels shall be used to differentiate between SDF aggregates of the same UE, and it shall also be used to differentiate between SDF aggregates from different UEs. Via its QCI an SDF aggregate is associated with a Priority level and a PDB. Scheduling between different SDF aggregates shall primarily be based on the PDB. If the target set by the PDB can no longer be met for one or more SDF aggregate(s) across all UEs that have sufficient radio channel quality then Priority shall be used as follows: in this case a scheduler shall meet the PDB of an SDF aggregate on Priority level N in preference to meeting the PDB of SDF aggregates on next Priority level greater than N, until the priority N SDF aggregate's GBR (in case of a GBR SDF aggregate) has been satisfied. Other aspects related to the treatment of traffic exceeding an SDF aggregate's GBR are out of scope of this specification.

NOTE 4:
The definition (or quantification) of "sufficient radio channel quality" is out of the scope of 3GPP specifications.

NOTE 5:
In case of E-UTRAN a QCI's Priority level may be used as the basis for assigning the uplink priority per Radio Bearer (see TS 36.300 [19] for details).

The Packet Error Loss Rate (PELR) defines an upper bound for the rate of SDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in E‑UTRAN) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in E‑UTRAN). Thus, the PELR defines an upper bound for a rate of non congestion related packet losses. The purpose of the PELR is to allow for appropriate link layer protocol configurations (e.g. RLC and HARQ in E‑UTRAN). For a certain QCI the value of the PELR is the same in uplink and downlink.

NOTE 6:
The characteristics PDB and PELR are specified only based on application / service level requirements, i.e., those characteristics should be regarded as being access agnostic, independent from the roaming scenario (roaming or non-roaming), and independent from operator policies.

*** Next change ***
A.4
3GPP Accesses (GERAN/UTRAN/E-UTRAN) - GTP-based EPC

A.4.0
General

For 3GPP Access (GTP-based), architecture details are described in TS 23.401 [17] and in TS 23.060 [12].
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Figure A.1: The 3GPP EPS IP‑CAN (GTP-based)

A.4.1
High Level Requirements

A.4.1.1
Charging related requirements

It shall be possible for the charging system to select the applicable rate based on:

-
Location with the granularity as specified for the credit re-authorization trigger Location change in clause A.4.3.1.1;

-
User CSG Information, including CSG ID, access mode and CSG membership indication;

-
RAT type.

A.4.1.2
QoS control

For 3GPP Access (GTP based) it shall be possible to apply QoS control at APN-level.

QoS control per APN allows the PCC architecture to control the authorized APN-AMBR to be enforced for the total bandwidth usage of non-GBR QCIs at the PCEF within the same APN.

NOTE 1:
For the enforcement of the APN-AMBR for all IP‑CAN sessions to the same APN, the IP‑CAN is required to select the same PCEF for all of them.

If there is a QCI assigned to a PCC/QoS rule which is not supported by all RATs of the IP-CAN, the PCRF shall subscribe to the event trigger 'RAT change'. At inter-RAT mobility, the PCRF will be informed and shall then modify those PCC/QoS rules in the PCEF/BBERF to align their QCI values with those supported by the current RAT.

NOTE 2:
It is assumed that the PCRF is configured with the same mapping rules as the MME.

NOTE 3:
Subscription to RAT changes ensure that the PCRF is invoked in case the UE moves to a RAT not supporting the assigned QCI in the PCC Rules as well as in case the UE moves back to a RAT supporting the originally assigned QCI. In the latter case, the PCRF can then modify the QCI in the PCC Rules back to the originally assigned value.

A.4.2
Architectural Model and Reference Points

A.4.2.1
Reference architecture

In the 3GPP Access (GTP-based) architecture, see TS 23.401 [17] and in TS 23.060 [12],

-
the Policy and Charging Enforcement Function (PCEF) is allocated to the PDN GW;

-
the Bearer Binding and Event Reporting Function (BBERF) does not apply.

A.4.3
Functional Description

A.4.3.1
Overall description

A.4.3.1.1
Credit management

For EPS the credit re-authorisation triggers in table A.4.3-1 shall apply in addition to the ones in table 6.1. They are applicable both in case of PCEF and in case of TDF.

Table A.4.3-1: EPS specific credit re-authorization triggers

	Credit re-authorization trigger
	Description

	SGSN change
	The UE has moved to a new SGSN. (Note 2)

	Serving GW change
	The UE has moved to a new Serving GW. (Note 1) (Note 2)

	RAT type change.
	The characteristics of the air interface, communicated as the radio access type, have changed.

	Location change (routeing area)
	The routeing area of the UE has changed. (Note 2)

	Location change (tracking area)
	The tracking area of the UE has changed. (Note 1)

	Location change (ECGI)
	The ECGI of the UE has changed.(Note 1)

	Location change (CGI/SAI)
	The CGI/SAI of the UE has changed.(Note 2)

	Change of UE presence in Presence Reporting Area
	The UE is entering/leaving a Presence Reporting Area

	User CSG Information change in CSG cell
	User CSG Information has changed when the UE enters/leaves/accesses via a CSG cell

	User CSG Information change in subscribed hybrid cell
	User CSG Information has changed when the UE enters/leaves/accesses via a hybrid cell in which the subscriber is a CSG member

	User CSG Information change in un-subscribed hybrid cell (see NOTE 3 )
	User CSG Information has changed when the UE enters/leaves/accesses via a hybrid cell in which the subscriber is not a CSG member

	NOTE 1:
These triggers are used for E‑UTRAN access.

NOTE 2:
These triggers are used for GERAN/UTRAN accesses.

NOTE 3:
Due to the increased signalling load, such reporting should be applied to a limited number of subscribers only.


If the Location change trigger for GERAN/UTRAN or E‑UTRAN is armed, the PDN GW should request the Serving Nodes (then SGSN or MME specifically) to report any changes in location to the level indicated by the trigger according to the procedures described in TS 23.060 [12] or TS 23.401 [17].

The OCS determines at credit management session establishment/modification whether the UE is located in an access type that supports reporting changes of UE presence in Presence Reporting Area. This determination relies on local configuration and may rely on whether the UE is served by a Gn-SGSN (where this reporting is not defined) or by a S4-SGSN. The "SGSN change" trigger and the "Serving GW change" trigger may be used to determine whether the UE is served by a S4-SGSN. If the access type supports it, the OCS may subscribe to Change of UE presence in Presence Reporting Area at any time during the life time of the credit management session.

If the Change of UE Presence in Presence Reporting Area trigger is armed, the PDN GW should request the Serving Nodes (the SGSN or MME) to report any changes in the UE presence in Presence Reporting Area according to the procedures described in TS 23.060 [12] or TS 23.401 [17].

If the User CSG Information change in CSG cell trigger is armed, the PDN GW should request the Serving Nodes (then SGSN or MME specifically) to report any changes in user CSG information when the UE enters/leaves/accesses via a CSG cell.

If the User CSG Information change in subscribed hybrid cell trigger is armed, the PDN GW should request the Serving Nodes (then SGSN or MME specifically) to report any changes in user CSG information when the UE enters/leaves/accesses via a hybrid cell in which the subscriber is a CSG member.

If the User CSG Information change in un-subscribed hybrid cell trigger is armed, the PDN GW should request the Serving Nodes (then SGSN or MME specifically) to report any changes in user CSG information when the UE enters/leaves/accesses via a hybrid cell in which the subscriber is not a CSG member.

If credit re-authorization triggers, event triggers and IP-CAN session related policy information require different levels of reporting of User CSG information for a single IP-CAN session, then the User CSG information to be requested from the Serving Nodes should be changed to the highest level of detail required.

A.4.3.1.2
Event Triggers

For EPS the event triggers in table A.4.3-2 shall apply in addition to the ones in table 6.2 at the PCEF upon the request of the PCRF.

NOTE:
The request from the PCRF can be triggered by configured policy, or a request received from the TDF. In case of TDF, this may be a result of credit re-authorization trigger received by the TDF from the OCS.

Table A.4.3-2: EPS specific event triggers

	Event trigger
	Description
	Reported from
	Condition for reporting

	SGSN change
	The UE has moved to a new SGSN. (Note 2)
	PCEF
	PCRF

	Serving GW change
	The UE has moved to a new Serving GW. (Note 1) (Note 2)
	PCEF
	PCRF

	RAT type change.
	The characteristics of the air interface, communicated as the radio access type, have changed.
	PCEF
	PCRF

	Location change (routeing area)
	The routeing area of the UE has changed.
	PCEF
	PCRF

	Location change (tracking area)
	The tracking area of the UE has changed. (Note 1)
	PCEF
	PCRF

	Location change (ECGI)
	The ECGI of the UE has changed.(Note 1)
	PCEF
	PCRF

	Location change (CGI/SAI)
	The CGI/SAI of the UE has changed.(Note 2)
	PCEF
	PCRF

	Change of UE presence in Presence Reporting Area
	The UE is entering/leaving a Presence Reporting Area
	PCEF
	PCRF

	Subscribed APN-AMBR change
	The subscribed APN-AMBR has changed
	PCEF
	Always set

	EPS Subscribed QoS change
	The QoS of the default EPS bearer has changed.
	PCEF
	Always set

	User CSG Information change in CSG cell
	User CSG Information has changed when the UE enters/leaves/accesses via a CSG cell. (Note 3)
	PCEF
	PCRF

	User CSG Information change in subscribed hybrid cell
	User CSG Information has changed when the UE enters/leaves/accesses via a hybrid cell in which the subscriber is a CSG member. (Note 3)
	PCEF
	PCRF

	User CSG Information change in un-subscribed hybrid cell (see note)
	User CSG Information has changed when the UE enters/leaves/accesses via a hybrid cell in which the subscriber is not a CSG member. (Note 3)
	PCEF
	PCRF

	NOTE 1:
These triggers are used for E‑UTRAN access.

NOTE 2:
These triggers are used for GERAN/UTRAN accesses.

NOTE 3:
Due to the increased signalling load, such reporting should be applied to a limited number of subscribers only.


If the Location change trigger is armed, the PDN GW should request the Serving Nodes (then SGSN or MME specifically) to report any changes in location to the level indicated by the trigger according to the procedures described in TS 23.060 [12] or TS 23.401 [17].

The PCRF determines at IP-CAN session establishment/modification whether the UE is located in an access type that supports reporting changes of UE presence in Presence Reporting Area. This determination relies on local configuration and may rely on whether the UE is served by a Gn-SGSN (where this reporting is not defined) or by a S4-SGSN. The "SGSN change" trigger and the "Serving GW change" trigger may be used to determine whether the UE is served by a S4-SGSN. If the access type supports it, the PCRF may subscribe to Change of UE presence in Presence Reporting Area at any time during the life time of the IP-CAN session.

If the Change of UE Presence in Presence Reporting Area trigger is armed, the PDN GW should request the Serving Nodes (SGSN or MME) to report any changes in the UE presence in Presence Reporting Area according to the procedures described in TS 23.060 [12] or TS 23.401 [17].

The User Location Report in the Access Network Information Reporting contains the ECGI and when the bearer is deactivated, information on when the UE was last known to be in that location.

If the User CSG Information change in CSG cell was provided as event trigger, the PDN GW should request the Serving Nodes to report any changes in user CSG information when the UE enters/leaves/accesses via a CSG cell.

If the User CSG Information change in subscribed hybrid cell was provided as event trigger, the PDN GW should request the Serving Nodes to report any changes in user CSG information when the UE enters/leaves/accesses via a hybrid cell in which the subscriber is a CSG member.

If the User CSG Information change in un-subscribed hybrid cell was provided as event trigger, the PDN GW should request the Serving Nodes to report any changes in user CSG information when the UE enters/leaves/accesses via a hybrid cell in which the subscriber is not a CSG member.

If credit re-authorization triggers, event triggers and IP-CAN session related policy information require different levels of reporting of User CSG information for a single IP-CAN session, then the User CSG information to be requested from the Serving Nodes should be changed to the highest level of detail required.

A.4.3.1.3
Binding mechanism

As explained in clause 6.1.1, the binding mechanism is performed in three steps: Session Binding, PCC Rule authorization and Bearer Binding.

Session Binding has no 3GPP Access (GTP-based) specifics.

For the authorization of a PCC rule with a GBR QCI the PCRF shall assign a GBR value within the limit supported by the serving network.

NOTE 1:
For the authorization of PCC Rules with the same QCI the PCRF may also check that aggregated GBR is within the limits supported by the serving network to minimize the risk of rejection of the bearer by the serving network.

For the 3GPP Access (GTP-based) the Bearer Binding is performed by the PCEF. For GERAN/UTRAN in UE-only mode the Bearer Binding mechanism is restricted by the UE provided binding between a SDF and a bearer for UE initiated resource requests.

The bearer binding mechanism associates the PCC Rule with the EPS bearer to carry the service data flow. The association shall:

-
cause the downlink part of the service data flow to be directed to the EPS bearer in the association; and

-
assume that the UE directs the uplink part of the service data flow to the EPS bearer in the association.

Thus, the detection of the uplink part of a service data flow shall be performed on the EPS bearer over which the downlink packets of the same service data flow is directed to.

NOTE 2:
For GERAN/UTRAN in UE-only mode the detection of the uplink part of the service data flow may be active, in parallel, on any number of EPS bearers.

When the PDN GW is connected to an SGSN via Gn/Gp (and thus a handover from UTRAN/GERAN to WB-E-UTRAN is possible), the bearer binding in the PCEF shall not combine PCC rules with different ARP values onto the same PDP context. For the UE-only mode (which is based on a UE provided binding) PCC rules with different ARP values shall not be authorized for the same PDP context.

NOTE 3:
If Evolved ARP is not supported by the SGSN then this enables a modification of the EPS bearer ARP without impacting the service assignment after a handover to WB-E-UTRAN or after relocation to a S4‑SGSN or a Gn/Gp SGSN that supports Evolved ARP.
A.4.3.1.4
Policy Control

For 3GPP Access (GTP based) the policy control functionalities should include the following functionality for QoS control (in addition to the functionalities listed in clause 6.1.5):

-
Authorization and enforcement of the maximum QoS that is authorized for the total bandwidth usage of non-GBR QCIs at an APN.

-
Authorization and enforcement of the maximum QoS allocated to the Default EPS bearer. The Default EPS bearer shall have a non-GBR QCI as defined in TS 23.401 [17], clause 4.7.2.1.

A.4.3.2
Functional Entities

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.

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.

The PCRF shall provide SDF filters in the PCC rule as received in the packet filter information from the PCEF.

If the PCRF receives a request for addition of service data flow(s) with a reference to existing SDF filter identities (and by that to existing PCC rule(s)), the PCRF shall use the QCI or ARP of the existing PCC rule for the new service data flow(s).

NOTE:
The reference to existing SDF filter identities informs the PCRF that the request is confined to an existing bearer, having bearer bindings with PCC rules that have the same QCI/ARP combination. Assigning a different QCI or ARP to the new SDFs would cause the procedure to fail, since the PCEF cannot map the new SDFs to another bearer.

A.4.3.2.2
Policy and Charging Enforcement Function (PCEF)

In the 3GPP Access (GTP-based) architecture the PCEF enforce QoS Policies as indicated by the PCRF in accordance to what is stated in clause 6.2.2.1 with the following additions:

-
Authorized APN-AMBR enforcement. The PCEF shall enforce the authorized APN-AMBR received via the Gx interface for the total bandwidth usage of non-GBR QCI for the APN.

-
Authorized Default EPS Bearer QoS Enforcement. The PCEF receives the authorized QoS for the default bearer over Gx interface. The PCEF enforces it which may lead to the upgrade or downgrade of the default EPS Bearer QoS. The PCEF shall re-evaluate the bearer binding (as defined in clause 6.1.1.4) taking into account the default bearer QoS change and any PCC Rule operation requested by the PCRF.

When the PDN GW is connected via Gn/Gp (and thus handover from UTRAN/GERAN to WB-E‑UTRAN is possible), the PDN-GW shall map QoS parameters of EPS bearers and APN-AMBR (if not received via Gn/Gp) to/from Release 99 and Release 97/Release 98 QoS parameter values of PDP-contexts as specified in Annex E of TS 23.401 [17]. The PDN GW shall mediate Gn/Gp procedures so that PCRF experiences no difference compared to S5/S8 procedures.

Only the GBR per bearer is used for resource reservation (e.g. admission control in the RAN).

The MBR (per PCC rule / per bearer) and the authorized APN-AMBR are used for rate policing.

A.4.3.2.3
Application Function (AF)

The AF instructions to report loss of transmission resources will result in a notification from the PCRF that may include an indication that the transmission resources are lost due to PS to CS handover.

NOTE:
The AF action up to notification of termination of transmission resources due to PS to CS handover is application specific. IMS interprets that the PS to CS handover notification as SRVCC.

A.4.3.3
Void

A.4.3.4
IP-CAN bearer and IP-CAN session related policy information

For EPS the IP‑CAN bearer and IP‑CAN session related policy information in table A.4.3-2 shall apply in addition to the ones in table 6.4.

A Presence Reporting Area may be defined as a short list of TAs or eNBs and/or ECGI for E-UTRAN, a short list of RAs or SAIs or CGIs for UTRAN, and a short list of RAs or CGIs for GERAN.

A.4.3.5
TDF session related policy information

For EPS the TDF session related policy information in table A.4a shall apply in addition to the ones in table 6.4a.
A.4.4
PCC Procedures and Flows

A.4.4.1
Introduction

For the 3GPP Access (GTP-based), an IP‑CAN session is established by the Create Default Bearer message. The IP‑CAN session is terminated when the last EPS bearer of the IP‑CAN session is disconnected.

From the network scenarios listed in clause 7.1, the Case 1 (no Gateway Control Session) applies.

A.4.4.2
IP‑CAN Session Establishment

In the case of IP‑CAN Session Establishment (described in clause 7.2), the PCEF provides to PCRF (in addition to the parameters described in clause 7.2): the User Location Information, Serving Network, Serving-GW address and RAT type.

The PCEF shall also forward the network capability of reporting of changes in CGI/SAI/RAI to the PCRF.

The PCRF includes, in the IP‑CAN Session Establishment Ack, PCC Rules with QCI and ARP matching the Authorized Default EPS Bearer QoS, Authorized APN-AMBR and Authorized Default EPS Bearer QoS. If bearer establishment mode is UE/NW, the PCRF may also include PCC Rules requiring a QCI and ARP different from the Default Bearer QoS and for which NW mode applies.

A.4.4.3
GW (PCEF) initiated IP‑CAN Session termination

The GW (PCEF) initiated IP‑CAN Session termination procedure (described in clause 7.3.2) has no 3GPP specific information.

A.4.4.4
IP‑CAN Session Modification

A.4.4.4.1
IP‑CAN Session Modification; GW (PCEF) initiated

For IP‑CAN session modification (described in clause 7.4.1) the PCEF includes the modification of any of the 3GPP specific information listed in clause A.4.4.2.

If the PS to CS handover indicator is set for an IP-CAN bearer that is deleted, the PCEF reports termination of transmission resources for associated PCC Rules due to PS to CS handover.

The PCRF may provide the following parameters in the Acknowledgement of the IP‑CAN Session Modification to the PDN GW (in addition to the parameters in clause 7.4.1): Authorized APN-AMBR, Authorized Default EPS Bearer QoS.

A.4.4.4.2
IP‑CAN Session Modification; PCRF initiated

The PCRF may provide the following parameters in the Policy and Charging Rule Provision to the PDN GW (in addition to the parameters in clause 7.4.2): Authorized APN-AMBR, Authorized Default EPS Bearer QoS.

Whenever the PCRF modifies the Authorized Default EPS Bearer QoS, the PCRF shall simultaneously modify the QCI and ARP of all PCC Rules that, according to the operator policy, shall have the same QoS as the default bearer.

A modification of the Authorized Default EPS Bearer QoS requires that at least one PCC Rule with a matching QoS can be bound to the default bearer as defined in clause 6.1.1.4.

NOTE:
The network configuration can ensure that at least one PCC Rule is bound to the default bearer by applying, either operator policies in the PCRF ensuring that a PCC Rule with matching QoS will be active or in the PCEF ensuring that a predefined PCC Rule not known to the PCRF is bound to the default bearer.

_1272861640.doc

[image: image3.emf]

Backbone







Server







QCI characteristics







Scope of the standardized







PCEF







UE







QCI characteristics







Scope of the standardized







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Backbone







Server







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Backbone







QCI characteristics







Scope of the standardized







PCEF







UE







QCI characteristics







Scope of the standardized







GW







PDN







UE







QCI characteristics







Scope of the standardized







PCEF







UE







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Access Network (B side)







Backbone







QCI characteristics







Scope of the standardized







GW







PDN







UE







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Access Network (B side)







Backbone







Server







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Backbone







QCI characteristics







Scope of the standardized







GW







PDN







UE







QCI characteristics







Scope of the standardized







GW







PDN







UE







Rcv







Send/







Access Network (A side)







Rcv







Send/







Application / Service Level







IP







Access Network (B side)











[image: image1][image: image2.emf]
_1318762048.doc


UE







Gx







PCRF







PCEF







PDN GW







GTP-based







3GPP IP CAN












