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3.3
Abbreviations

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

APN
Access Point Name

AoC
Advice of Charge

CAMEL
Customised Applications for Mobile network Enhanced Logic

CAP
CAMEL Application Part

CCA
Credit Control Answer

CCR
Credit Control Request

CDF
Charging Data Function

CDR
Charging Data Record

CGF
Charging Gateway Function 

CS
Circuit Switched

CSCF
Call Session Control Function 

EBCF
Event Based Charging Function

ECUR
Event Charging with Unit Reservation

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

FBC
Flow Based Charging

GMLC
Gateway Mobile Location Center

GPRS
General Packet Radio Service

HTTP
HyperText Transfer Protocol

IEC
Immediate Event Charging

IMS
IP Multimedia core network Subsystem

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

ISC
IMS Service Control

ISDN
Integrated Services Digital Network

LCS
LoCation Services

MAP
Mobile Application Part

MBMS
Multimedia Broadcast and Multicast Service

MMS
Multimedia Messaging Service

MMTel
Multimedia Telephony
MSC
Mobile Services Switching Centre 

MSISDN
Mobile Station ISDN number

MVNO 
Mobile Virtual Network Operator 

OCF
Online Charging Function

OCS
Online Charging System

PCC
Policy and Charging Control 

PCEF
Policy and Charging Enforcement Function

PCRF
Policy and Charging Rules Function

PoC
Push-to-talk over Cellular

PRQ
PriceRequest

PRS
PriceResponse

PS
Packet-Switched

P-GW
PDN Gateway

QoS
Quality of Service

RF
Rating Function

SBCF
Session Based Charging Function

SGSN
Serving GPRS Support Node

SIP
Session Initiation Protocol

SMS
Short Message Service

SUQ
ServiceUsageRequest

SUS
ServiceUsageResponse 

TDF 
Traffic Detection Function

TRQ
TariffRequest

TRS
TariffResponse

URL
Uniform Resource Locator
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4
Required functionality of the OCS

The OCS shall support mechanisms for:

-
online bearer charging towards access / core network entities (e.g. SGSN, PCEF, TDF). Online charging interfaces to be supported are Ro and CAP;

-
online charging of applications/services that are provided to subscribers via service nodes (outside the core network) e.g. MMS and LCS. The online charging interface to be supported is Ro;

-
IMS online charging. Online charging interface to be supported is Ro;

-
account balance management towards external account management servers e.g. recharge server, hot billing server;

-
generation of Charging Data Records (CDRs) and their transfer to the operator's post-processing system;

-
spending limit and balance monitoring and reporting based on subscription or configuration within OCS, towards Policy and Charging Rule Function.
The OCS may optionally support mechanisms for:

-
correlation of bearer, service and IMS charging.

To support these requirements, the functions listed below are necessary in the OCS:

1.
rating (before and/or after service consumption):

-
unit determination: calculation and reservation of a number of session-related non-monetary units (service units, data volume, time and events);

-
price determination: calculation of monetary units (price) for a given number of non-monetary units;

-
tariff determination: determination of tariff information based on the subscribers contractual terms and service being requested (e.g. information for AoC);

-
get/set counters applicable for rating (alternatively these counters can be here or in the subscriber account balance management; for further details refer to clause 5.2.2).
2.
subscriber account balance management:

-
check account balance;

-
account balance update (credit/debit);

-
account balance reservation;

-
get/set counters;

-
get/set expiry date of the (pre-paid) account (optional).

3.
charging transaction control:

-
perform charging control on request basis for bearer and events/services;

-
immediate charging and charging with reservation;

-
generation of charging information/CDR per charging transaction.

4.
advice of charge support (defined in TS 32.280 [40]):

-
receive tariff information from external system;

-
provide Advice of Charge (AoC) information (tariff and/or cost).

To support the correlation requirements, the functions listed below are possible in the OCS:

5.
correlation function:

-
context handling of bearer, service and IMS charging events related to a given subscriber;

-
generation of a combined multiple event and session requests to the Rating Function.

6. notification management:

-
monitor account balance and/or counters thresholds;

-
session management of notification subscriptions for a given subscriber;

-
mapping of account balance and/or counters thresholds to notification statuses (e.g. policy counter statuses);

-
report changes in notification statuses for a given subscriber;

-
respond to queries of notification status values for a given subscriber.
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5
Architectural concept

5.1
Architecture reference model for online charging

Figure 5.1.1 shows the OCS in the framework of the overall charging architecture as defined in TS 32.240 [1]. The present document covers only the OCS internal architecture (i.e. the blue box in figure 5.1.1).
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NOTE 1:
The Rc, Re, Sy and Ga reference points connect both online charging functions (i.e. the Session Based Charging Function and the Event Based Charging Function) with the Account Balance Management Function, the Rating Function, Policy and Charging Rules Function and the Charging Gateway Function.

NOTE 2:
The support of ISC as charging interface towards IMS CSCF requires additional functionality to be provided by the OCS. The support of Ro as charging interface towards OCS requires additional functionality to be provided by the IMS CSCF.

NOTE 3:
Only network entities covered in this Release are depicted. Other network entities may be connected to the OCS, but these are out of scope for the current release.

Figure 5.1.1: OCS architecture

Towards the SGSN, the OCS or a separate function could provide a translation between CAP and Ro.  This is beyond the scope of the present document.

In case of Flow Based Charging (FBC), the PCEF is used for all PCC interactions between P-GW and OCS, for details refer to TS 32.251 [11]. 

In case of Application Based Charging (ABC), the TDF is used for interactions with the OCS, for details refer to TS 32.251 [11]. 
NOTE: 
According to the TS 23.203 [206], in order to avoid charging for the same traffic in both the TDF and the PCEF, this specification supports charging implemented in either the PCEF or the TDF for a certain IP-CAN session, but not both for the same IP-CAN session. An operator may also apply this solution with both PCEF and TDF performing charging for a single IP-CAN session as long as the network is configured in such a way that the traffic charged in the PCEF does not overlap with the traffic charged by the TDF.

The architecture details on the Ro reference point used for IMS (IMS CSCF, IMS Application Server and IMS MRFC) specified in TS 32.260 [20].

The service specific architecture details on the Ro reference point are specified for the MMS Relay/Server in TS 32.270 [30], for the GMLC in TS 32.271 [31], for the PoC Server in TS 32.272 [32] for the MBMS Server in TS 32.273 [33], for the SMS in TS 32.274 [34] and the MMTel in TS 32.275 [35].

The Session Based Charging Function (SBCF) performs session based charging on the bearer level using the CAP interface towards MSC and SGSN, and the Ro reference point towards other network elements. The Session Based Charging Function (SBCF also performs session based charging on the subsystem level (i.e. IMS session charging) using the Ro reference point towards the IMS CSCF. Whether the CSCF is directly connected to the OCS or via a gateway (IMS Gateway Function) is beyond the scope of the present document.

The Event Based Charging Function (EBCF) performs event-based charging using the CAP interface towards MSC and SGSN (e.g. for charging of SMS), and the Ro reference point towards other network elements.

The Rating Function (RF) and the Account Balance Management Function (ABMF) are described in clause 4. 
The Re reference point allows the interaction between the online charging functions (SBCF, EBCF) and the RF.

The Rc reference point allows the interaction between the online charging functions (SBCF, EBCF) and the ABMF to access the subscribers account balance.

The Ga reference point allows the collection and transfer of charging information from the Charging Data Functions (CDF) to the Charging Gateway Function (CGF). In the context of online charging, the CDFs are always integrated into the online charging functions (SBCF, EBCF). Whether the CGF is also integrated into the Online Charging Function (OCF), or whether it is a separate function inside the OCS, or whether it is an external function outside the OCS is not defined in this 3GPP release.

The Bo reference point allows the transfer of charging information from the CGF to the operator's post-processing system as the OCS variant of the Bx interface description in TS 32.297 [52].

The Rr reference point allows the interaction between the ABMF and an external recharging server.

The policy and charging control architecture is specified in TS 23.203 [206] and the Sy protocol details are specified in TS 29.213 [208] and TS 29.219 [207]. The Sy reference point allows the interaction between the OCS and Policy and Charging Rules Function (PCRF) for obtaining information from the OCS for policy decision purposes. 

There may be other external systems connected to the OCS (e.g. hot billing server). These systems are not considered in the present document.
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7.2.1
General description

OCS CDRs are created in the CDF, which is always integrated in the OCF (i.e. EBCF, SBCF). The generation of an OCS CDR is triggered by the first incoming online charging request from the network. The record remains open during the complete online charging session. It is closed after the final online charging response is sent from the OCF to the network (refer to clause 6.2 for a definition of online charging request and online charging response). Partial records may be supported for some scenarios, e.g. for Packet Switched bearer charging.

OCS CDRs are transferred immediately from the CDF to the CGF via the Ga reference point. The CGF forwards CDRs via the Bo reference point to the operator's post-processing systems.

The following types of OCS CDRs shall be supported:

1. in the scope of bearer level charging:

-
OCS CDR(s) for CS Charging

-
OCS CDR(s) for PS Charging


Note that bearer level charging also covers SMS.

2. in the scope of subsystem level charging:

-
OCS CDR(s) for IMS Charging

3. in the scope of service (event) level charging:

-
OCS CDR(s) for MMS Charging

-
OCS CDR(s) for LCS Charging

-
OCS CDR(s) for PoC Charging

-
OCS CDR(s) for MBMS Charging

-
OCS CDR(s) for SMS Charging

-
OCS CDR(s) for MMTel Charging

Additional CDRs may be supported for further services.

OCS records include only data from the incoming online charging requests and internal data from the OCS. The following charging data are required in CDRs (if applicable for the online charging session):

-
data relevant for charging from CAP messages (InitialDP, ApplyChargingReport, ...)

-
data relevant for charging from Ro messages (Credit-Control-Request)

-
tariff information received from the RF

-
call / session charges

-
account balance at the end of the online charging session

-
counter values at the beginning and at the end of the online charging session; optionally also the change of counter values that occurred due to the specific online charging session.
Note that inclusion of the change of counter values is especially important, when multiple online charging sessions can occur in parallel (e.g. when counters are shared among several subscribers).

It is not required that the OCS collects further information from systems outside the OCS just for inclusion in the records.

The CGF can be integrated with each of the online charging functions (SBCF, EBCF), because all data necessary for the generation of OCS CDRs is already available in the charging functions.

OCS CDRs files are transferred from the CGF to the operator's post-processing systems via the Bo reference point (see [1], [52] for details).

	End of changes
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