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*** 1st Change ***

3.1
Definitions
For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply:
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.
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.
Detected application traffic: An aggregate set of packet flows that are generated by a given application and detected by an application detection filter.
IP-CAN bearer: IP transmission path of defined capacity, delay and bit error rate, etc.
See 3GPP TR 21.905 [1] for the definition of bearer.

IP-CAN session: association between a UE and an IP network.
The association is identified by one or more UE Ipv4 addresses/ and/or Ipv6 prefix together with a 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 the related UE Ipv4 address and/or Ipv6 prefix are assigned and announced to the IP network.
IP flow: unidirectional flow of IP packets with the same source IP address and port number and the same destination IP address and port number and the same transport protocol.
Port numbers are only applicable if used by the transport protocol.
IP Flow mapping: IP flow mapping is used in Network-initiated NBIFOM mode when the UE wants to request the network to apply specific mapping of IP flows to 3GPP access or WLAN access. It applies to the same parameters as the NBIFOM routing rule.
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 the PCRF and BBERF. In the context of this specification this is implemented by use of the Gxx procedures.

GC1 signalling: Signalling between the GCS AS and the application client on the UE over the GC1 reference point as defined in 3GPP TS 23.468 [50].

Monitoring key: Identifies a usage monitoring control instance. 
Multi-access IP-CAN session: An IP-CAN session whose traffic can be routed over either a 3GPP access or a WLAN access or both. Each IP flow is routed at any single time only over one access.
TDF session: An association between an IP-CAN session and the assigned TDF for the purpose of application detection and control by the PCRF. The association is identified by one UE Ipv4 address and/or Ipv6 prefix together with optionally a PDN represented by a PDN ID and a set of ADC rules to be applied by the TDF.
Usage monitoring control instance: the monitoring and reporting of the usage threshold for input, output or total data volume or time of usage for the IP-CAN session/TDF session or the service data flows/application's traffic associated with the same monitoring key.
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 Area: "UE-dedicated Presence Reporting Area", and "Core Network pre-configured Presence Reporting Area". 
Packet Flow Description (PFD): A set of information enabling the detection of application traffic provided by a 3rd party service provider (from 3GPP TS 23.203 [7]).
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.
Service data flow: An aggregate set of packet flows carried through the PCEF that matches a service data flow template (from 3GPP TS 23.203 [7]).

Service data flow filter: a set of packet flow header parameter values/ranges used to identify one or more of the packet flows (from 3GPP TS 23.203 [7]).
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 (from 3GPP TS 23.203 [7]).
(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.

*** 2nd Change ***

3.2
Abbreviations

For the purpose of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

ADC
Application Detection and Control

AF
Application Function

AMBR
Aggregate Maximum Bit Rate

BBERF
Bearer Binding and Event Reporting Function 
CCA
Credit-Control-Answer (CC-Answer)

CCR
Credit-Control-Request (CC-Request)
CSG
Closed Subscriber Group

CSG-ID
Closed Subscriber Group Identity 
DCC
Diameter Credit Control
DRMP
Diameter Routing Message Priority
GBR
Guaranteed Bit Rate
GCS
Group Communication Service

GCS AS
Group Communication Service Application Server

MPS
Multimedia Priority Service
NBIFOM
Network-based IP flow mobility

NB-IoT
Narrowband IoT

OCS
Online charging system

OFCS
Offline charging system

PCEF
Policy and Charging Enforcement Function

PCRF
Policy and Charging Rule Function
PFDF
Packet Flow Description Function
RAA
Re-Auth-Answer (RA-Answer)

RAB
Radio Access Bearer
RAR
Re-Auth-Request (RA-Request)

RCAF
RAN Congestion Awareness Function
RUCI
RAN User Plane Congestion Information 
SCEF
Service Capability Exposure Function
SUPL
Secure User Plane for Location
TDF
Traffic Detection Function 
TSA
TDF-Session-Answer

TSR
TDF-Session-Request

TSSF
Traffic Steering Support Function

UDC
User Data Convergence

UDR
User Data Repository
WB-E-UTRAN
Wide Band E-UTRAN
*** 3rd Change ***

4.5.2.1
Selecting a PCC rule for Uplink IP packets
If PCC is enabled, the PCEF shall select the applicable PCC rule for each received uplink IP packet within an IP CAN bearer by evaluating the packet against uplink service data flow template of PCRF-provided or predefined active PCC rules assigned to this IP CAN bearer.
PCC rules shall be assigned to an IP CAN bearer via bearer binding; PCC Rules that contain an application identifier may be assigned to other bearer(s) with non-GBR QCI (e.g. the default bearer) in addition to the bearer where the PCC rule is bound to.
NOTE 1:
The PCEF uses implementation specific logic to assign PCC Rules that contain an application identifier to additional bearer(s) for uplink bearer binding verification, i.e. to determine for what bearers the uplink service data flow detection applies. When PCC rules with application detection filters cannot be used to generate traffic mapping information for the UE, the application detection may need to inspect traffic on multiple bearers. The uplink traffic will get the QoS of the bearer carrying the traffic. The QCI of the bearer may therefore be different than the QCI of the PCC rule detecting the service data flow. The charging and other enforcement functions performed by the PCEF will still be carried out based on parameters of the PCC rule detecting the service data flow. In case the PCC rule contains a GBR QCI, the GBR resource reservation will only apply on the bearer where the PCC rule is bound to. The PCRF can prevent that uplink GBR resources are reserved by providing an uplink GBR value of zero in the PCC rule.
For PCC rules that contain service data flow filters, the evaluation of packets against the service data flow templates shall be done in the order of the precedence of the PCC rules. When a packet matches a service data flow template, the packet matching process for that packet is completed, and the PCC rule for that filter shall be applied.

For PCC rules that contain an application identifier (i.e. that refer to an application detection filter), the order and the details of the application detection are implementation specific. The application detection filter may be extended with the PFDs by the PFDF as described in 3GPP TS 23.203 [7]. The new PFDs provided by the PFDF replace the existing ones in the PCEF. Once an application has been detected, the PCC rule shall however be applied under consideration of the PCC rule precedence, i.e. when multiple PCC rules overlap (regardless of whether they contain service data flow filters or an application identifier), only the PCC rule with the highest precedence shall be applied and the packet matching process for that packet is completed.

When a PCRF-provided PCC rule and a predefined PCC rule have the same precedence, the uplink service data flow templates of the PCRF-provided PCC rule shall be applied.
Uplink IP packets which do not match any PCC rule assigned to the corresponding IP CAN bearer shall be silently discarded.

*** 4th Change ***

4b.4.2
TDF
The TDF (Traffic Detection Function) is a functional entity that performs application's traffic detection and reporting of the detected application by using TDF application identifier and its TDF application instance identifier and its service data flow descriptions to the PCRF when service data flow descriptions are deducible. The TDF shall support solicited application reporting and/or unsolicited application reporting. The application detection filter may be extended with the PFDs by the PFDF as described in 3GPP TS 23.203 [7]. The new PFDs provided by the PFDF replace the existing ones in the PCEF.
The TDF shall detect start and stop of the application traffic for the ADC rules that the PCRF has activated at the TDF (solicited application reporting) or which are pre-provisioned at the TDF (unsolicited application reporting). When the APPLICATION_START and APPLICATION_STOP event trigger are subscribed, the TDF shall report, unless the notification is muted for the specific ADC rule in case of solicited application reporting, to the PCRF:

-
For the APPLICATION_START event trigger: the application identifier and, when service data flow descriptions are deducible, the application instance identifier and the service data flow descriptions to use for detecting that application traffic with a dynamic PCC rule.

-
For the APPLICATION_STOP event trigger: the application identifier and if the application instance identifier was reported for the start, also the application instance identifier.
For the solicited application reporting, the TDF shall perform the following enforcement actions to the detected application traffic, if requested by PCRF:

-
Gating;

-
Redirection;

-
Bandwidth limitation.

For the solicited application reporting, in order to allow service data flow detection in the PCEF/BBERF in the downlink direction for applications with non-deducible service data flows detected by the TDF, if requested by the PCRF, the TDF shall perform marking of downlink packets of the detected application traffic, as specified in clause 4b.5.14.

For the solicited application reporting, the TDF shall support usage monitoring as specified in clauses 4b.5.6 and 4b.5.7.
For the solicited application reporting, the TDF shall support application based charging by having online and offline charging interactions.

For an application that is under charging control the TDF shall allow the application's traffic to pass through it if and only if, for online charging, the OCS has authorized the applicable credit with that Charging key. The TDF may let an application pass through it during the course of the credit re-authorization procedure.

A TDF shall ensure that a detected application's traffic, which is discarded at the TDF as a result of ADC rule enforcement (e.g. gating), is neither reported for offline charging nor cause credit consumption for online charging.
For unsolicited application reporting, the TDF shall only perform application detection and reporting functionality.
NOTE:
For unsolicited application reporting, the TDF does not perform enforcement actions, application based charging or usage monitoring.
When the PCRF provides a traffic steering policy identifier(s) in an ADC rule, the TDF shall enforce the referenced traffic steering policy for the detected traffic.

To enforce the traffic steering policy, the TDF should perform deployment specific actions as configured for that traffic steering policy. The TDF may for example perform packet marking (e.g. mark the Type of service (ToS) field of the IP packet header) where, for the traffic identified by the application identifier or service data flow filter(s), the TDF provides information for traffic steering, as part of the packets, to the (S)Gi-LAN. This information for traffic steering identifies, explicitly or implicitly, a specific set of service functions and their order via which the traffic needs to be steered in the (S)Gi-LAN.
*** End of Changes ***

