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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 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, enhanced G-CDR (eG-CDR). Basis for this new CDR is existing G-CDR. To keep size of the new eG-CDR such that it fits into one packet it is proposed that ‘List of Traffic Data Volumes’ field is removed. QoS fields anyway remains in eG-CDR. New ‘List of FBC Traffic Data Volumes’ is used instead.  

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. 

By having containers inside containers can easily increase the size of CDR such that it doesn’t fit into one packet. Therefore it is proposed that eG-CDR will only have one level of containers and QoS and SGSN change will generate eG-CDRs. Tariff change instead should still generate new containers inside eG-CDR to reduce peaks in CDR generation.

- Sections of 32.251 affected by the changes –

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
eG-CDR
Enhanced GGSN generated – CDR
EM
Element Management

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

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

- Next Modified Section –
4
Architecture considerations

This clause describes the functional entities involved in the packet switched charging network architecture. The present document deals specifically with the Ga interface.

It should be noted that the architecture diagram 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 for PS domain CDRs:

· 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 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/CDGF 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

In case of Flow Based Charging is used in GGSN, TPF delivers necessary charging information to the CDGF. 
- 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);

· Charging Data in the GGSN including FBC information (eG-CDR);
· 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, eG-CDR, S-SMO-CDR and S-SMT-CDR are generated by the SGSN and GGSN to collect charging information such that they may be 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 eG-CDR charging information collection

A eG-CDR is used to collect bearer level and Flow Based Charging information related to the packet data information for a mobile in the GGSN. 
In case of eG-CDRs are generated no G-CDRs shall be generated for that PDP context.
Each differently charged active service data flow shall have container in eG-CDR. Additionally there shall be one container for data flows not belonging to any specific service data flow. If limit of containers is exceeded, more than one eG-CDR is opened. Limit of containers in one eG-CDR is vendor specific.
When FBC is in use the first eG-CDR is opened when the PDP is created. Equally, the last eG-CDR is closed when the PDP is released. Partial eG-CDRs are generated e.g. when SGSN or QoS is changed. Other triggers for eG-CDR closure are FFS. 
When there is e.g. tariff change, new service data flow container is made. Other charging information additions are FFS. 
5.2.1.5
Triggers for LCS-CDR charging information collection

[editor's note: to be added]

- Next Modified Section –
6.1.9
Charging Data in GGSN including FBC information (eG-CDR)

If the FBC is enabled then the data specified in table 6.9 shall be available.
Table 6.9: GGSN FBC data (Enhanced G-CDR)

	Field
	Category
	Description

	Record Type 
	M
	GGSN PDP context record.

	Network initiated PDP context
	OC
	A flag that is present if this is a network initiated PDP context.

	Served IMSI
	M
	IMSI of the served party.

	GGSN Address used
	M
	The control plane IP address of the GGSN used.

	Charging ID
	M
	PDP context identifier used to identify this PDP context in different records created by GSNs

	SGSN Address 
	M
	List of SGSN addresses used during this record.

	Access Point Name Network Identifier
	OM
	The logical name of the connected access point to the external packet data network (network identifier part of APN).

	PDP Type
	OM
	PDP type, i.e. IP, PPP, or IHOSS:OSP.

	Served PDP Address
	OC
	PDP address, i.e. IPv4 or IPv6. This parameter shall be present except when both the PDP type is PPP and dynamic PDP address assignment is used.

	Dynamic Address Flag
	OC
	Indicates whether served PDP address is dynamic, which is allocated during PDP context activation. This field is missing if address is static.

	Requested QoS 
	OC
	Requested QoS 

	Negotiated QoS 
	OC
	Negotiated QoS 

	List of FBC Traffic Data Volumes 
	OM
	A list of active service data flows for this PDP context, 

	Record Opening Time
	M
	Time stamp when PDP context is activated in this GGSN or record opening time on subsequent partial records.

	Duration
	M
	Duration of this record in the GGSN.

	Cause for Record Closing 
	M
	The reason for the release of record from this GGSN.

	Diagnostics
	OM
	A more detailed reason for the release of the connection.

	Record Sequence Number
	C
	Partial record sequence number, only present in case of partial records.

	Node ID
	OM
	Name of the recording entity.

	Record Extensions
	OC
	A set of network operator/manufacturer specific extensions to the record. Conditioned upon the existence of an extension.

	Local Record Sequence Number
	OM
	Consecutive record number created by this node. The number is allocated sequentially including all CDR types.

	APN Selection Mode
	OM
	An index indicating how the APN was selected.

	Served MSISDN
	OM
	The primary MSISDN of the subscriber.

	Charging Characteristics
	M
	The Charging Characteristics applied to the PDP context.

	Charging Characteristics Selection Mode
	OM
	Holds information about how Charging Characteristics were selected.

	IMS Signalling Context
	OC
	Included if the PDP context is used for IMS signalling

	External Charging Identifier
	OC
	A Charging Identifier received from a none-GPRS, external network entity

	SGSN PLMN Identifier
	OM
	SGSN PLMN Identifier (MCC and MNC) used during this record.
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