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1
Decision/action requested

It is proposed that the modifications described below are included in the next version of 32.251.
2
References

TS 23.125 Overall High Level Functionality and Architecture Impacts of Flow Based Charging, Stage 2, release 6

3
Rationale

· 3GPP TS 23.125 introduces the IP Flow Based Charging, which requires certain additions to GGSN. These changes to the offline and offline charging of Flow Based Charging are introduced in this contribution.

· It is proposed that for GPRS offline flow based charging as defined in TS 23.125 could utilise the existing Ga interface.

· For offline charging a new CDR is presented. Keeping in mind the fact that this new CDR will contain service specific charging data, it is proposed that name of this new CDR is Service Aware CDR (SA-CDR).  

· It is proposed that online charging interface, added into GGSN because of the Flow Based Charging, will be the common online interface in GGSN.   
4
Consequences and implications

None

5
Issues of discussion

Why Gz shall utilise Ga: This approach will enable the reuse of the existing Ga interface without the need to support 2 separate interfaces & protocols for offline charging in GGSN. 

Why to define Gy as a common online interface in GGSN: Even Gy reference point is originally specified to be Flow Based Charging online charging reference point, it can be used also with PDP context level credit control. It is mostly matter of the granularity, which is used in Gy reference point messages between GGSN/TPF and OCS. 

- Sections of 32.251 affected by the changes –

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

a)
The 3GPP charging specifications

[1]
3GPP TS 32.240: "Telecommunication management; Charging management; Charging architecture and principles".

[2]-[9]
Void.

[10]
3GPP TS 32.250: "Telecommunication management; Charging management; Circuit Switched (CS) domain charging".

[11]
Void.

[12]
3GPP TS 32.252: "Telecommunication management; Charging management; Wireless Local Area Network (WLAN) charging".

[13]-[19]
Void.

[20]
3GPP TS 32.260: "Telecommunication management; Charging management; IP Multimedia Subsystem (IMS) charging".

[21]-[29]
Void.

[30]
3GPP TS 32.270: "Telecommunication management; Charging management; Multimedia Messaging Service (MMS) charging".

[31]
3GPP TS 32.271: "Telecommunication management; Charging management; Location Services (LCS) charging".

[32]-[39]
Void.

[40]
3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".

[41]
3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) encoding rules description".

[42]
3GPP TS 32.297: "Telecommunication management; Charging management; Charging Data Records (CDR) file format and transfer".

[43]-[49]
Void.

b)
Common 3GPP specifications 

[50]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[51]
3GPP TS 22.101: "Service aspects; Service principles".

[52]
3GPP TS 22.115 "Service aspects; Charging and billing".

[53]-[59]
Void.

c)
other Domain and Service specific 3GPP / ETSI specifications

[60]
3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".

[61]
3GPP TS 23.060: "General Packet Radio Service (GPRS); Service description; Stage 2".

[62]
3GPP TS 29.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); CAMEL Application Part (CAP) specification".

[63]
3GPP TS 49.031: "Location Services (LCS); Base Station System Application Part LCS extension (BSSAP-LE)".

[64]
3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[65]
3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".

[66]
3GPP TS 23.078: "Customized Applications for Mobile network Enhanced Logic (CAMEL); Stage 2".

[67]
3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core network protocols; Stage 3".

[68]
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS)".

[69]
3GPP TS 32.215: "Telecommunication management; Charging management; Charging data description for the Packet Switched (PS) domain (Release 5)". Not propagated beyond Release 5.
[70]
3GPP TS 23.125: “Overall High Level Functionality and Architecture Impacts of Flow Based Charging”.

3
Definitions, abbreviations and symbols

3.1
Definitions

For the purposes of the present document, the terms end definitions defined in 3GPP TR 21.905 [50], 3GPP TS 32.240 [1] and 3GPP TS 22.060 [60], and the following apply:

domain: part of a communication network that provides services using a certain technology

Packet Switched domain: domain within UMTS and GSM in which data is transferred in packet mode

2G‑/3G‑: the terms 2G and 3G, and the prefixes 2G‑ and 3G‑ refer to functionality that supports only GSM or UMTS, respectively, e.g. 2G‑SGSN refers only to the GSM functionality of an SGSN
When the term/prefix is omitted, reference is made independently from the GSM or UMTS functionality.

Charging Data Record (CDR): record generated by a network element for the purpose of billing a subscriber for the provided service
It includes fields identifying the user, the session and the network elements as well as information on the network resources and services used to support a subscriber session. In the traditional circuit domain, CDR has been used to denote "Call Detail Record", which is subsumed by "Charging Data Record" hereafter.

CDR field Categories: the CDR fields are defined in the present document. They are divided into the following categories:

· Mandatory: field that shall be present in the CDR.

· Conditional: field that shall be present in a CDR if certain conditions are met.

· Operator Provisionable: Mandatory: A field that operators have provisioned to be included in the CDR for all conditions.

· Operator Provisionable: Conditional: A field that operators have provisioned to be included in the CDR if certain conditions are met.

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

NOTE:
This protocol is not used for tunnelling.
Flow Based Charging: Flow Based Charging allows level of traffic differentiation and traffic-type awareness beyond APN and PDP Context level.
Fully qualified Partial CDR (FQPC): partial CDR that contains a complete set of the fields specified in the present document
This includes all the mandatory and conditional fields as well as those fields that the PLMN operator has provisioned to be included in the CDR. The first Partial CDR shall be a Fully qualified Partial CDR.

partial CDR: CDR that provides information on part of a subscriber session
A long session may be covered by several partial CDRs. Two formats are considered for Partial CDRs. One that contains all of the necessary fields; the second has a reduced format.

Reduced Partial CDR (RPC): partial CDRs that only provide mandatory fields and information regarding changes in the session parameters relative to the previous CDR

EXAMPLE:
Location information is not repeated in these CDRs if the subscriber did not change its location.

3.2
Abbreviations

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

APN
Access Point Name

BD
Billing Domain

BMD
Billing Mediation Device

BS
Billing System

CAMEL
Customized Applications for Mobile network Enhanced Logic

CDR
Charging Data Record

NOTE 1:
Replaces the previous definition of Call Detail Record.

CDCF
Charging Data Collection Function

CDGF
Charging Data Generation Function

CG
Charging Gateway

CGF
Charging Gateway Function

CI
Cell Identity

CS
Circuit Switched

CSE
CAMEL Service Environment

DRP
Data Record Packet

EM
Element Management
FBC
Flow Based Charging
FCI
Furnish Charging Information

FQPC
Fully Qualified Partial CDR

G-CDR
GGSN generated - CDR

GGSN
Gateway GPRS Support Node

GPRS
General Packet Radio Service

GSN
GPRS Support Node (either SGSN or GGSN)

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. 

NOTE 2:
This protocol is not used for tunnelling.

IE
Information Element

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

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

IP
Internet Protocol

IPv4
Internet Protocol version 4

IPv6
Internet Protocol version 6

LAC
Location Area Code

LR
Location Request

M-CDR
Mobility management generated - Charging Data Record

MCC
Mobile Country Code (part of IMSI)

ME
Mobile Equipment

MLC
Mobile Location Center

MNC
Mobile Network Code (part of IMSI)

MO-LR
Mobile Originated - Location Request

MS
Mobile Station

MSISDN
Mobile Station ISDN number

MT-LR
Mobile Terminated - Location Request

NA-ESRD
North American - Emergency Service Routing Digits

NA-ESRK
North American - Emergency Service Routing Key

NE
Network Element

NI
Network Identifier (part of the APN)

NI-LR
Network Induced - Location Request
OCS
Online Charging System
OI
Operator Identifier (part of the APN)

PDP
Packet Data Protocol (e.g. IP)

PDU
Packet Data Unit

PLMN
Public Land Mobile Network

PPP
Point-to-Point Protocol

PS
Packet Switched

PT
Protocol Type (Field in GTP' header)

RAB
Radio Access Bearer

RAC
Routing Area Code

RPC
Reduced Partial CDR

S-CDR
SGSN (PDP context) generated – CDR

SAC
Service Area Code

SGSN
Serving GPRS Support Node

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

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

TID
Tunnel IDentifier

TLV
Type, Length, Value (GTP header format)

TV
Type, Value

UMTS
Universal Mobile Telecommunications System

URA
UTRAN Registration Area

USIM
Universal Subscriber Identity Module

UTRAN
UMTS Terrestrial Radio Access Network

3.3
Symbols

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

Bp
Reference point for the CDR file transfer e for the PS domain to the BD, i.e. between a CGF and a BD

Ga
Interface between a GSN transmitting CDRs (i.e. GGSN or SGSN) and a CDR receiving functionality (CGF)
Gy
Reference point between TPF (i.e. GGSN) and OCS allowing credit control for online charging.
Gz
Reference point between the TPF and the CGF for offline charging
4
Architecture considerations

This clause describes the functional entities involved in the packet switched charging network architecture. 
It should be noted that the architecture here defines only logical functional entities. The physical implementation of these functional entities is vendor specific and outside the scope of the present document.

The following nodes may generate accounting metrics sets:

· the SGSN, to record a user's access to PLMN resources, mobility management activities, and SMS usage;

· the GGSN, to record a user's access to external networks.

4.1 Flow Based Charging
Editor’s note: Agreed. To be included to the TS 32.251 in the relevant section at the discretion of the editor. Fine tuning of the content to be done if needed.
Flow Based Charging (FBC) allows level of traffic differentiation and traffic-type awareness beyond APN and PDP Context level. With FBC it is possible to apply differentiated charging for traffic flows belonging to different services even if same PDP context is used. FBC is presented in TS 23.125 [70].
In FBC architecture it is Traffic Plane Function (TPF), which analyses traffic belonging to different service data flows. The TPF then reports bearer charging information for both online and offline charging. The TPF is a logical function allocated to the GGSN. 
4.2 Offline charging architecture
Each GSN has an integrated CDGF. If the CGF is also integrated in the GSN, then the open Ga interface does not exist, there is only an internal interface between the CDGF and the CGF. The relationship between GSN/CDF and CGF is 1:1. If the CGF is external to the GSN, then the CDGF forwards the usage data records to the CGF across the Ga interface. In this case, the relationship between GSN/CDGF and CGF is m:n, with m ( n.
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Figure 4.1: PS domain charging architecture

4.3 Online charging architecture

SGSN and GGSN are using different interfaces in online charging. SGSN online charging is performed using CAP interface. GGSN is using Gy reference point and Diameter Credit Control (DCC) based ‘Ro’ interface towards Online Charging System. Interworking of these two online charging interfaces is out of the scope of this TS. 
CAP interface is described in TS 29.078 [62]. Gy reference point is presented in TS 23.125 [70] and DCC is described in TS 32.299 [40]. 
Editor’s note: Agreed. To be included to the TS 32.251 in the relevant section at the discretion of the editor. Fine tuning of the content to be done if needed.
- Next Modified Section –
5.2
PS offline charging scenarios

In order to provide the data required for the management activities outlined in the previous subclauses (billing, accounting, statistics etc.), the SGSN and GGSN shall be able to produce a CDRs for each of the following:

· Charging Data in the SGSN (S-CDR);

· Charging Data in the GGSN (G-CDR);

· Flow Based Charging Data in the GGSN ;
Editor’s note: Include in G-CDR or new CDR. FFS
· Mobile Station Mobility Management Data in SGSN (M-CDR);

· SMS Mobile Originated Data in SGSN (S-SMO-CDR);

· SMS Mobile Terminated Data in SGSN (S-SMT-CDR).

The contents and purpose of each of these records are described in the following subclauses. A detailed formal description of the data defined in the present document is to be found in 3GPP TS 32.215 [69].

5.2.1
Charging Data Record generation

The S-CDR, M-CDR G-CDR, S-SMO-CDR and S-SMT-CDR are generated by the SGSN and GGSN and charging information for IP Flow Based Charging is generated by the TPF and subsequently transferred to the Charging Gateway Function (CGF).

The generation of CDRs, partial CDRs and coherent trigger conditions (e.g. "maximum number of charging conditions changes") depend on the charging characteristics profile data, which is determined via the charging characteristics profile index. The mechanism of conveying the charging characteristics data item (HLR -> SGSN -> GGSN) and determining the appropriate profile data by the GSNs is specified in 3GPP TS 32.215 [69].In the GSNs it shall be possible to activate and deactivate CDR generation for each Charging Characteristics profile. If CDR generation is activated, it shall be possible to define separate trigger conditions values per Charging Characteristics profile for the following triggers:

· data volume limit;

· time (duration limit);

· maximum number of charging conditions changes (QoS change, Tariff Time change).

The following subclauses describe the trigger conditions for collection of charging information and CDR generation by the SGSN/GGSN.

- Next Modified Section –
5.2.1.4 Triggers for IP-Flow based charging information generation
FFS whether to include the charging details for FBC to G-CDR or to create a separate CDR

5.2.1.5
Triggers for LCS-CDR charging information collection

[editor's note: to be added]

- Next Modified Section –
6.1.8
Flow Based Charging Data in GGSN
If the FBC is enabled then the data specified below shall be available. FFS
[editor's note: to be added]
�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text


�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text


�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text


�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text


�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text


�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text


�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text


�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text


�PAGE \# "'Page: '#'�'"  �� Not used in the TS body text





_1145866275.doc


 







Bp







 







PS Domain











GSN











BD







 



















Billing Domain











Bp







 







GSN











CGF











Ga











Bp







 







GSN











CGF











Ga











CDF/CGF















CDF















CDF




















