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1. Objective

Discuss the implications and needs of potential Charging and Billing architectures.

2. Justification

The All-IP network architecture is being developed by SA2 as document TS 23.002.  It does not consider any charging and billing issues.  The Work Item defined for SA5 requires to examine charging and billing architecture needs and identify their impact on C&B requirements.  In addition,  SA2 in their own WI building block, need to define the charging architecture for IM subsystem to support pre-paid/real-time charging. Thus, the relations between C&B needs and the system architecture need to be addressed by cooperation between the two technical groups.  

This contribution is aimed at identifying some of the charging and billing architecture needs and propose potential alternatives in accordance to C&B requirements.  These issues have strong impact on other WI of SA5 for R5.

3. Proposed Architecture Needs

The SA2 CN architecture is illustrated in Figure 1.  The charging architecture for the CN (not shown in the figure) is specified in 23.015 by deploying a CGF.  It connects via a Ga interface to the SGSN and GGSN. 

The All-IP network architecture is depicted in Figure 2.  Signaling from the GGSN are directed to a CSCF on a Gi interface.   The CSCF invokes the services the subscriber is requesting as well as provides signaling connections to IP and multimedia networks.  Some of the requested services may require user’s authentication and authorization from a AAA (not shown).  Connection to the PSTN for VoIP is provided via a Media Gateway Control Function (MGCF) and Signaling Gateway (SGW).  Connection to legacy 2G network is provided via a Signaling Gateway (SGW).  A Media Resource Function (MRF) and a Media Gateway (MGW) handle bearer user traffic.

Charging architecture and information interfaces are not shown on any of the network architecture diagrams.

[image: image1.wmf] 

BSS

 

BSC

 

RNS

 

RNC

 

CN

 

Node B

 

Node B

 

A

 

IuPS

 

Iur

 

Iubis

 

USIM

 

ME

 

MS

 

Cu

 

Uu

 

MSC server

 

SGSN

 

Gs

 

GGSN

 

GMSC

 

server

 

Gn

 

HSS(HLR)

 

Gr

 

Gc

 

C

 

D

 

E

 

H

 

EIR

 

F

 

Gf

 

Gi

 

PSTN

 

IuCS

 

Gb

 

VLR

 

B

 

Gp

 

VLR

 

G

 

BTS

 

BTS

 

Um

 

RNC

 

Abis

 

SIM

 

SIM

-

ME i/f

 

or

 

MSC server

 

B

 

PSTN

 

cell

 

MGW

 

MGW

 

MGW

 

AuC

 

Nb

 

 

 

T

-

SGW

 

R

-

SGW

 

Mc

 

Mc

 

Nb

 

PSTN

 

PSTN

 

Nc

 

 

 

Mc

 

Mh

 

 

 



Figure 1:  Basic Configuration of a PLMN CS and PS services and Interfaces
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Figure 2:  All-IP Reference Network Model

In examining Charging and Billing needs, there are at least two types of charging functions that must be considered:

1. Pre-paid service requiring real-time information directly applied to subscriber accounts.

2. Post-paid service requiring near-real-time and batch interfaces.

Additional charging service that should also be considered is Advice of Charge (AoC) which allows for charging estimates before (and perhaps also after) communications.  Interfaces between NE that are required to enable such service should also be considered by the standards.

The information provided to charging functions must be able to capture service duration, volume count, service selections and options, resources allocation (such as conference circuits), mobility, QoS and service interruptions.  To the degree possible, bearer charges should be based on bearer traffic excluding signaling data.

Potential C&B options riding on top of the network architecture are shown in Figure 3.  The Figure is only intended to illustrate the potential charging interfaces and functions within the network.   For simplicity, it is only depicting the scenario where the mobile user is in its home network.  Charging scenarios need to be developed for roaming situations at later stages.

The key information that is conveyed here is the use of the CGF for bearer traffic from the SGSN and GGSN, as in the GPRS network.  Service charges are proposed to be handled via the Charging Service Function (CSF), which is shown to be part of the AAA server within the HSS.  The AAA server is already deployed in IP networks to provide primarily service Authentication and Authorization.  In addition, it uses the DIAMETER protocol, which has been suggested as a suitable protocol for transferring accounting information in real-time.  More detailed evaluation of DIAMETER is discussed in Tdoc S5B010044.  Therefore, it is proposed that the AAA server should also be used to collect all charging information related to services.
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Figure 3:  Suggested C&B Architecture in IM network
The CSF should perform the following tasks:

1. Collect all service related charges not reported to the CGF using DIAMETER (real-time)

2. Communicate needed information to the Pre-Paid server using DIAMETER (real-time)

3. If required, store these information.

4. Transfer service related charges to a proper BMD/BS in near-real-time (fraud detection, customer care, etc.) or batch (billing preparation).

The Pre-Paid service provides real-time charging services to selected subscribers including, potentially, AoC.  Its main function is to combine all the service charging information obtained from the AAA (CSF) together with the charging information provided from the CAMEL.    It should have all the business and service related data necessary to compute the actual cost that the subscriber is charged.  This cost should be subtracted in real-time from the subscriber account.  An operator from a customer care center can adjust the account as needed.  

Note that the G-CDR provides the total volume traffic count, including bearer and signaling.  It can also report the signaling volume with the CSCF such that the total volume should be corrected for only bearer volume. But for service related charges, data records are needed to indicate the use of services and resources, such a conference bridge.  Thus, different kind of DRs are needed  from the five session control functions shown in Figure 3:

1. P-CSCF

2. I-CSCF

3. S-CSCF

4. BGCF (Breakout Gateway Control Function)

5. MGCF (Media Gateway Control Function)

Definitions of the necessary fields for each of the (C)DRs require cooperation with SA2, which should first define the exact functionality provided by each of the control functions.  All these DR should be transferred to the AAA/CSF in real time using DIAMETER.

4. Affected Documents

32.1xy

3G charging and billing for  All IP wireless networks

Also impact SA2 document:

23.xxx

Charging architecture for IP multimedia subsystem

5. Nomenclature

AAA -

Authentication, Authorization and Accounting

BMD -

Billing Mediation Device

BS -

Billing System

BGCF -

Breakout Gateway Control Function

BSS -

Base Station System

CAMEL

Customized Application for Mobile network Enhanced Logic

CAP -

CAMEL Application Protocol

CD -

Circuit Domain

CN -

Core Network

CSCF-

Call Session Control Function (I-Interrogating, P-Proxy and S-Serving)

CSF -

Charging Service Function

HSS -

Home Subscriber Server

GMSC -

Gateway MSC

MGCF -

Media Gateway Control Function

MGW -

Media Gateway

MRF -

Media Resource Function

MSC -

Mobile Switching Center

PD - 

Packet Domain

PDN -

Packet Data Network

R-SGW

Roaming SGW

SCF -

Session Control Function

SGW -

Signaling Gateway

SIP -

Session Initiation Protocol

SLA -

Service Level Agreement

T-SGW -
Transport SGW

UD -

User Domain

6. References

1)
TS 23.002 V5.0.0 (2000-10)

2)
TS 23.821 V1.0.1 (2000-07)

3) TS 23.228 V1.5.0 (2000-12)

4) TS 23.060 V3.6.0 (2000-01)

5) S5-B000075 : 
All IP charging and billing architectural needs

6) S2-010600 : 
Pre-pay/real-time charging in IM subsystem [WI for Building Block]

Bold lines: 	Interfaces supporting user traffic;


Dashed lines: 	Interfaces supporting signaling.
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