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3.2
Symbols

For the purposes of the present document the following symbols apply:

A
Interface between an MSC and a BSC. 
Bea
Reference point for the CDR file transfer from the Exposure function API CGF to the BD.

Bc
Reference point for the CDR file transfer from the Circuit Switched CGF to the BD.

Bcp 
Reference point for the CDR file transfer from the CP data transfer CGF to the BD.
Bi
Reference point for the CDR file transfer from the IMS CGF to the BD.

Bl
Reference point for the CDR file transfer from the GMLC CGF to the BD.

Bm
Reference point for the CDR file transfer from the MMS CGF to the BD.

Bmn
Reference point for the CDR file transfer from the Monitoring Event CGF to the BD.

Bo
Reference point for the CDR file transfer from the OCF CGF to the BD.

Bp
Reference point for the CDR file transfer from the Packet Switched CGF to the BD.

Bs
Reference point for the CDR file transfer for CAMEL services to the BD, i.e. from the SCF CGF to the BD. 

Bsm
Reference point for the CDR file transfer from SMS CGF to the BD,  

Bt

Reference point for the CDR file transfer from the PoC CGF to the BD.

Bw
Reference point for the CDR file transfer from the WLAN CGF to the BD (discontinued in Release 12).

Bx
Reference point for CDR file transfer between any (generic) 3G domain, subsystem or service CGF and a BD.

CAP
Reference point for CAMEL between a network element with integrated SSF and the OCS.

Ga
Reference point for CDR transfer between a CDF and the CGF.

Gb
Interface between an SGSN and a BSC.

Gc
Interface between an GGSN and an HLR.

Gd
Interface between an SMS-GMSC and an SGSN, and between a SMS-IWMSC and an SGSN.

Gf
Interface between an SGSN and an EIR.

Gi
Interface between the Packet-Switched domain and an external packet data network.

Gn
Interface between two GSNs within the same PLMN.

Gp
Interface between two GSNs in different PLMNs.

Gr
Interface between an SGSN and an HLR.

Gs
Interface between an SGSN and an MSC/VLR.

Gx
Reference point between a PCRF and a PCEF.

Gy
Online charging reference point between a PCEF and an OCS. 

Gyn
Online charging reference point between a TDF and an OCS.

Gz
Offline charging reference point between a PCEF and an OFCS.

Gzn
Offline charging reference point between a TDF and an OFCS.

Iu
Interface between the RNS and the core network.

kbit/s
Kilobits per second. 1 kbit/s = 210 bits per second.

Lr
Interface between Gateway MLCs.

Mbit/s
Megabits per second. 1 Mbit/s = 220 bits per second.

Mc
Interface between the MGW and (G)MSC server.
Ncocf
Service-based interface exhibited by COCF.
Rf
Offline charging reference point between a 3G network element and the CDF.

Ro
Online charging reference point between a 3G network element and the OCS.

Rx
Reference point between the PCRF and an AF. 
S8
Interface between S-GW and P-GW in different PLMNs.

Sd
Reference point between the PCRF and a TDF.

Sy
Reference point for policy enforcement between OCS and the PCRF.

T8
Reference points for interworking between SCEF and SCS/AS.

Um
Interface between the Mobile Station (MS) and the GSM fixed network part.

Uu
Interface between the User Equipment (UE) and the UMTS fixed network part.

Wf
Offline charging reference point between a 3GPP WLAN CTF and the CDF (discontinued in Release 12).

Wo
Online charging reference point between a 3GPP WLAN CTF and the OCS (discontinued in Release 12).
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3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

3G
3rd Generation

3GPP
3rd Generation Partnership Project
5GC
5G Core Network

5GS
5G System
ABMF
Account Balance Management Function

AF
Application Function

AoC
Advice of Charge 
API
Application Program Interfaces
APN
Access Point Name

AS
Application Server

BD
Billing Domain

BGCF
Breakout Gateway Control Function

BS
Bearer Services

BSC
Base Station Controller

BSS
Base Station Subsystem

BTS
Base Transceiver Station

CAMEL
Customized Applications for Mobile network Enhanced Logic

CAP
CAMEL Application Part
CCS
Converged Charging System
CDF
Charging Data Function

CDR
Charging Data Record

CG
Charging Gateway

CGF
Charging Gateway Function
CN
Core Network
COCF
Converged Charging Function
CP
Control Plane

CS
Circuit Switched

CSCF
Call Session Control Function (I-Interrogating; E-Emergency; P-Proxy; and S-Serving)

CTF
Charging Trigger Function

EATF
Emergency Access Transfer Function

EBCF
Event Based Charging Function

ECUR
Event Charging with Unit Reservation

EIR
Equipment Identity Register

EPC
Evolved Packet Core 

ePDG
Evolved Packet Data Gateway

EPS
Evolved Packet System
E-UTRAN
Evolved Universal Terrestrial Radio Access Network

FQPC
Fully Qualified Partial CDR

GGSN
Gateway GPRS Support Node

GMLC
Gateway MLC

GMSC
Gateway MSC

GPRS
General Packet Radio Service

GSM
Global System for Mobile communication

gsmSCF
GSM Service Control Function

gsmSSF
GSM Service Switching Function

GSN
GPRS Support Node (either SGSN or GGSN)

HLR
Home Location Register

HPLMN
Home PLMN

HSCSD
High Speed Circuit Switched Data

IBCF
Interconnect Border Control Function

ICS
IMS Centralized Services

IE
Information Element

IEC
Immediate Event Charging

IETF
Internet Engineering Task Force

IMEI
International Mobile Equipment Identity

IMS GWF
IMS GateWay Function

IMS
IP Multimedia Subsystem

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

ISC
IMS Service Control

ISDN
Integrated Services Digital Network

ITU-T
International Telecommunication Union - Telecommunications standardization sector

LAC
Location Area Code

LAN
Local Area Network

LCS
Location Services

LRF
Location Retrieval Function

LTE
Long Term Evolution

MAP
Mobile Application Part 

MBMS
Multimedia Broadcast and Multicast Service
ME
Mobile Equipment

MGCF
Media Gateway Control Function

MGW
Media GateWay

MLC
Mobile Location Center 

MME
Mobility Management Entity

MMI
Man-Machine Interface

MMS
Multimedia Messaging Service

MMSE
Multimedia Messaging Service Environment 

MMTel
MultiMedia Telephony
MO
Mobile Originated

MOC
MO Call

MRF
Media Resource Function

MRFC
MRF Controller

MS
Mobile Station

MSC
Mobile Services Switching Centre

MSISDN
Mobile Station ISDN number

MT
Mobile Terminated

MTC
MT Call

NE
Network Element
NF
Network Function
OCF
Online Charging Function

OCS
Online Charging System

OFCS
Offline Charging System 

OMR
Optimal Media Routing

PCEF
Policy and Charging Enforcement Function

PCRF
Policy and Charging Rules Function
PDG
Packet Data Gateway

PDN
Packet Data Network

PDP
Packet Data Protocol, e.g. IP 

PLMN
Public Land Mobile Network

PoC
Push-to-talk over Cellular

ProSe
Proximity-based Services

PS
Packet-Switched

PSPDN
Packet-Switched Public Data Network

QoS
Quality of Service

RF
Rating Function

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RPC
Reduced Partial CDR

SBCF
Session Based Charging Function

SCCP
Signalling Connection Control Part

SCEF
Service Capability Exposure Function 

SCF
Service Control FunctionSCS
Services Capability Server 

SCUR
Session Charging with Unit Reservation

SGSN
Serving GPRS Support Node

SIM
Subscriber Identity Module

SMS
Short Message Service

SSF
Service Switching Function

TAP
Transferred Account Procedure 

TDF
Traffic Detection Function

TR
Technical Report 

TRF
Transit and Roaming Function

TS
Technical Specification 
TWAG
Trusted WLAN Access Gateway

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

USIM
Universal SIM

VAS
Value Added Service

VLR
Visitor Location Register

VMSC
Visited MSC

VPLMN
Visited PLMN 

WLAN
Wireless LAN
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4.2
High level common architecture

4.2.1
General
The architectural differences between the domains (e.g. PS), services (e.g. MMS) and subsystems (e.g. the IMS) affect the way in which the charging functions are embedded within the different domains, services and subsystems. However, the functional requirements for charging are always the same across all domains, services and subsystems. This clause describes a common approach for the definition of the logical charging functions, which provides a ubiquitous logical charging architecture for all GSM, UMTS, EPS and 5GS network domains, subsystems and services that are relevant for charging standardisation.

It should be noted that this common charging architecture provides only a common logical view and the actual domain / service / subsystem specific charging architecture depends on the domain / service / subsystem in question. The physical mapping of the common logical architecture onto each domain, subsystem or service is described in the respective middle tier TS, i.e. the TS 32.25x, TS 32.26xand TS 32.27x number ranges.

Figure 4.2.1.1 provides an overview of the logical ubiquitous charging architecture and the information flows for offline and online charging, in both referent points and service-based interface variants, respectively further detailed in clause 4.2.2 and clause 4.2.3. 
The common charging functions are detailed further for the reference points variant, in clauses 4.3.1 for offline charging, and clause 4.3.2 for online charging, and for the service-based interface variant in clause 4.3.3 for both online and offline charging. The reference points are further specified in clause 4.4. The service-based interface is further specified in clause 4.x.
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Figure 4.2.1.1: Logical ubiquitous charging architecture and information flows
4.2.2
Common architecture – reference points 
Figure 4.2.2.1 provides an overview of the logical ubiquitous charging architecture and the information flows for offline and online charging in reference points variant.
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Figure 4.2.2.1: Logical ubiquitous charging architecture and information flows – reference points
NOTE:
The Service-NE are defined in the 3GPP specification range of TS 32.27x.

Figure 4.2.21 includes all network elements / systems (top to bottom: CS-NE all the way through to the PCEF) for which charging is defined within 3GPP standards. The arrows indicate logical information flows on the Rf, Ga, Bx, ISC, Ro, CAP, Gy and Gyn reference points. No inference should be drawn from the figure 4.2.2.1 with respect to the physical implementation of interfaces and charging functions.

NOTE 1:
On the PCEF embedded in PGW, TS 23.203 [208] specifies the Gy reference point for online flow based bearer charging and the Gz reference point for offline flow based bearer charging. However, from the charging architecture perspective, Gy is functionally equivalent to the Ro reference point. Gz is functionally equivalent to the Ga reference point for the Legacy PS domain, and to one of Ga or Rf reference points for the Evolved PS domain. Therefore, throughout the present document, Ga or Rf are used for offline, and Ro for online are also used in conjunction with PCEF charging. This simplification ensures a consistent architectural view, as specified below, for all PCEF related online and offline charging architectural aspects. 

Refer to clause 5.3.1.2 for a description of flow based bearer charging.

NOTE 2:
Void. 

NOTE 3:
Only SMS Charging is defined for MME, as specified in TS 23.272 [213].

NOTE 4:
As specified in TS 23.203 [208], the TDF uses the Gyn reference point for online application based charging and the Gzn reference point for offline application based charging. However, from the charging architecture perspective Gyn is functionally equivalent to the Ro reference point and Gzn is functionally equivalent to one of Ga or Rf reference points in the PS domain. Therefore, throughout the present document, Ga or Rf for offline, and Ro for online are also used in conjunction with TDF charging. This simplification ensures a consistent architectural view, as specified below, for all TDF related online and offline charging architectural aspects.

The logical ubiquitous charging architecture and the information flows for offline and online charging applied to the convergent scenario (i.e. both the Fixed Broadband Access network and Evolved Packet Core (EPC) owned by a single operator) with PCEF located in Fixed Broadband Access is defined in annex C, clause C.4.2.  

To implement roaming unbundling for EU roaming regulation III, an architectural solution known as the Single IMSI architecture has been defined in EU Roaming regulation III; Structural Solutions; High Level Technical Specifications [298]. This architecture is based on the introduction of specific Service-NE (known as a Proxy Function) which uses the Ro reference point for online charging. The details of this architecture are defined in annex B. 
4.2.3
Common architecture – service-based interface 

Figure 4.2.3.1 provides an overview of the logical ubiquitous charging architecture and the information flows for offline and online charging in service-based interface variant.
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Figure 4.2.3.1: Logical ubiquitous charging architecture and information flows – service-based interface
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4.x

Service-based interface

4.x.1
Ncocf
The Ncocf service-based interface allows the Converged Charging Functions (COCF) to provide charging functionalities to the Network Functions (NFs). 
	End of changes
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