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3.3
Abbreviations

For the purposes of the present document, the abbreviations defined in 3GPP TR 21.905 [50] and the following apply:

3G
3rd Generation

AoC
Advice of Charge

APN
Access Point Name

ARP
Allocation and Retention Priority

BD
Billing Domain

CAMEL
Customized Applications for Mobile network Enhanced Logic

CCA
Credit Control Answer

CCR
Credit Control Request

CDF
Charging Data Function

CDR
Charging Data Record

CG
Charging Gateway

CGF
Charging Gateway Function

CI
Cell Identity

CS
Circuit Switched

CSE
CAMEL Service Environment

CSG
Closed Subscriber Group

CSG ID
Closed Subscriber Group Identity 

CTF
Charging Trigger Function
DCCA
Diameter Credit Control Application

EPC
Evolved Packet Core

ePDG
Evolved Packet Data Gateway

EPS
Evolved Packet System

ECUR
Event Charging with Unit Reservation

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

FBC
Flow Based bearer Charging

FQPC
Fully Qualified Partial CDR

GERAN
GSM EDGE Radio Access Network
GGSN
Gateway GPRS Support Node

GPRS
General Packet Radio Service

GSM
Global System for Mobile communication

GTP
GPRS Tunnelling Protocol

GTP'
The GPRS protocol used for CDR transport. It is derived from GTP with enhancements to improve transport reliability necessary for CDRs. 

HeNB
Home eNode B

HNB
Home Node B
H(e)NB
HNB and HeNB
HLR
Home Location Register

HPLMN
Home PLMN

IEC
Immediate Event Charging

IETF
Internet Engineering Task Force

IFOM
IP Flow Mobility

IHOSS:OSP
Internet Hosted Octet Stream Service: Octet Stream Protocol

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

IP-CAN
IP Connectivity Access Network
IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

ISDN
Integrated Services Digital Network

ITU-T
International Telecommunication Union - Telecommunications standardization sector

LAC
Location Area Code

LR
Location Request

M-CDR
Mobility management generated - Charging Data Record

MAPCON
Multi Access PDN Connectivity
MCC
Mobile Country Code (part of IMSI)

ME
Mobile Equipment

MLC
Mobile Location Center 

MME
Mobility Management Entity
MMS
Multimedia Messaging Service

MNC
Mobile Network Code (part of IMSI)

MO
Mobile Originated

MO-LR
Mobile Originated - Location Request

MS
Mobile Station

MSISDN
Mobile Station ISDN number

MT
Mobile Terminated

MT-LR
Mobile Terminated - Location Request

NE
Network Element

NI
Network Identifier (part of the APN)

NI-LR
Network Induced - Location Request

OCF
Online Charging Function

OCS
Online Charging System

OI
Operator Identifier (part of the APN)

P-GW
PDN Gateway

PCEF
Policy and Charging Enforcement Function

PCN
Packet switched Core network Node (SGSN, GGSN, S–GW, P–GW, TDF)

PDN
Packet Data Network

PDP
Packet Data Protocol (e.g. IP)

PDU
Packet Data Unit

PGW-CDR
P-GW (enhanced by FBC) generated – CDR

PLMN
Public Land Mobile Network

PMIP
Proxy Mobile IP 
PPP
Point-to-Point Protocol

PS
Packet Switched

QCI
QoS Class Identifier
QoS
Quality of Service

RAB
Radio Access Bearer

RAC
Routing Area Code

RANAP
Radio Access Network Application Part

RNC
Radio Network Controller

RPC
Reduced Partial CDR

SAC
Service Area Code

S-CDR
SGSN (IP-CAN bearer) generated – CDR

S-GW
Serving Gateway

SCUR
Session Charging with Unit Reservation

SDF
Service Data Flow 

SGSN
Serving GPRS Support Node

SGW-CDR
S-GW (IP-CAN bearer) generated – CDR

SIPTO
Selected IP Traffic Offload

SMS
Short Message Service

S-SMO-CDR
SGSN delivered Short message Mobile Originated – CDR

S-SMT-CDR
SGSN delivered Short message Mobile Terminated – CDR

TR
Technical Report

TS
Technical Specification 

TWAG
Trusted WLAN Access Gateway

TWAN
Trusted WLAN Access Network
UMTS
Universal Mobile Telecommunications System

USIM
Universal Subscriber Identity Module

UTRAN
UMTS Terrestrial Radio Access Network
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4.2 PS domain offline charging architecture

As described in TS 32.240 [1], the CTF (an integrated component in each charging relevant NE) generates charging events and forwards them to the CDF. The CDF, in turn, generates CDRs which are then transferred to the CGF. Finally, the CGF creates CDR files and forwards them to the Billing Domain.

If PCN generating the charging information has an integrated CDF, hence a physical PCN can produce CDRs. The CGF may also be integrated in the PCN, or it may exist as a physically separate entity. If the CGF is external to the PCN, then the CDF forwards the CDRs to the CGF across the Ga interface. In this case, the relationship between PCN/CDF and CGF is m:1. If the CGF is integrated in the PCN, then there is only an internal interface between the CDF and the CGF. In this case, the relationship between PCN/CDF and CGF is 1:1. An integrated CGF may support the Ga interface from other PCN/CDFs.

If the CDF is external to the PCN, the charging events are transferred from the PCN to the CDF via the Rf interface specified in 3GPP TS 32.299 [50]. In this case, the relationship between PCN and CDF is m:1.

When an external CGF is used, this CGF may also be used by other, i.e. non-PS, network elements, according to network design and operator decision. It should be noted that the CGF may also be an integrated component of the BD – in this case, the Bp interface does not exist and is replaced by a proprietary solution internal to the BD.

Figure 4.2-1. depicts the architectural options described above.


[image: image1]
Figure 4.2-1: PS domain offline charging architecture

The P-GW includes a Policy and Charging Enforcement Function (PCEF) to support Flow Based Bearer Charging (FBC) functionality and Application Based Charging (ABC) functionality; this is not depicted in figure 4.2-1. The Traffic Detection Function (TDF) supports Application Based Charging (ABC) functionality. The Rf, Ga and Bp interfaces include the required functionality, e.g. defined for the Gz/Gzn reference point in TS 23.203 [72]. Refer to clause 5.2.1.3, TS 32.240 [1] and TS 23.203 [72] for further details.

The PCNs may provide inter-operator charging functionality for Multimedia Broadcast/Multicast Services (MBMS) defined in TS 23.246 [207] and TS 32.273 [32], not for subscriber charging.

It is mandatory to support at least one of the options Rf, Ga or Bp interfaces from the PCN as described in the specification. The TDF is required to support only Rf interface.
NOTE: The Rf interface details are specified for S-GW, ePDG, MME, TDF and P-GW in this release.
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4.3 PS domain online charging architecture

PS domain online charging based on SGSN functions is implemented by CAMEL techniques as described in 3GPP TS 23.078 [206] and 3GPP TS 29.078 [202], i.e. outside the scope of the 32 series of charging TSs. Note, however, that the CDRs described in the present document do contain CAMEL information. This is because some of that information is relevant to offline charging in case of CAMEL control of (part of) the session, and thus needs to be captured in the offline charging information. However, this is not related to the online charging functions for the PS domain.

PS domain online charging based on P-GW functions with included PCEF and  based on TDF are specified in the present document, utilising the Ro interface and the associated Diameter application as specified in TS 32.299 [50]. The reason for this alternative solution is that operators may enforce the use of HPLMN P-GWs in the case of roaming, hence P-GW or TDF service control and charging can be executed in the HPLMN in all circumstances. The P-GW and TDF based PS domain online charging architecture is depicted in figure 4.3-1.


[image: image3]Figure 4.3-1: PS domain online charging architecture

The Ro reference point includes the functionality defined for the Gy reference point (required for the PCEF) or the Gyn reference point (required for the TDF) in TS 23.203 [72]. Refer to clause 5.2.1.3, TS 32.240 [1] and TS 23.203 [72] for further details.
Details on the interfaces and functions can be found in TS 32.240 [1] for the general architecture components, TS 32.296 [53] for the OCS, and TS 32.299 [50] for the Ro application.
	End of changes
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