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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.

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

C
Interface between a HLR and a SMSC.

D
Interface between a MSC and a HLR.

E
Interface between a MSC and a SMSC.

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

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.

Ge
Interface between a SGSN and a CAMEL GSM SCF

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.Iu
Interface between the 3G SGSN and the UTRAN
Gy
Online charging reference point between a TPF and an OCS.

Gz
Offline charging reference point between a TPF and a CGF.
kbit/s
Kilobits per second. 1 kbit/s = 210 bits per second.

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

R
Reference point between a non-ISDN compatible TE and MT. Typically this reference point supports a standard serial interface.

Ro
Online Charging Reference Point between a 3G network element and the OCS.

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

Uu
Interface between the Mobile Station (MS) and the UMTS fixed network part.

	Next Modified Section


4.1
High level GPRS architecture

Figure 4.1 shows a high level overview of the GPRS system architecture. Each PLMN has two access points to GPRS services, the radio interface (labelled Um in A/Gb mode and Uu in Iu mode) used for mobile access and the R reference point used for origination or reception of messages. There is an inter PLMN interface labelled Gp that connects two independent GPRS packet domain networks for message exchange.

There is also a PLMN to packet data network reference point called Gi. Gi is defined in 3GPP TS 29.061 [205].

[image: image1]
Figure 4.1: GPRS Access Interfaces and Reference Points

There may be more than a single network interface to several different packet data networks. These networks may both differ in ownership as well as in communications protocol (e.g. TCP/IP etc.). The network operator defines and negotiates interconnection with each interconnected packet data network.

Figure 4.2 depicts the logical GPRS architecture in more detail. The GPRS Core Network functionality is logically implemented on two network elements, the Serving GPRS Support Node (SGSN) and the Gateway GPRS Support Node (GGSN), connected by a number of new interfaces between each others and the rest of the network. No inference should be drawn about the physical configuration of any network element or interface from Figure 4.2.

Note that a visited GMLC may be connected to the SGSN via the Lg reference point, this is not shown in figure 4.2. Refer to TS 32.271 [31] for further information.


[image: image3]
Figure 4.2: Overview of the GPRS Logical Architecture
The elements that are involved in PS domain charging are specially colorised in figure 4.2. 
For offline charging 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, SMS and LCS usage;

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

The GSNs send the CDRs to the CGF in near real-time. The responsibility of the CGF is to provide non-volatile CDR storage and the Bp interface towards the Billing Domain. Further details on the CGF can be found in TS 32.240 [1] and TS 32.297 [52].
For more information about online charging in PS domains see clause 4.3
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5.3.1.2
Flow Based Bearer Charging

PDP context charging allows the GGSN to collect charging information related to data volumes sent to and received by the UE/MS, categorised by the QoS applied to the PDP context. FBC is supported by the GGSN by the integrated TPF. When the TPF is present, the normal PDP context charging is enhanced by the capability to categorise the PDP context data volume by specific service data flows. I.e., while there is only one uplink an one downlink data volume count per PDP context in PDP context charging, FBC provides multiple service data flow counts, one each per defined service data flow. The default service data flow is the wildcard, i.e. all traffic for all IP addresses, all TCP ports, etc.; when no other, specific service data flows are configured, the behaviour of FBC is identical to the normal PDP context charging on the GGSN. When further service data flows are specified, traffic is categorised, and counted, according to the service data flow specification, and the wildcard service data flow applies to all traffic that does not match any of the specific service data flows. Details of this functionality are specified in TS 23.125 [70] and TS 32.240 [1].
The following chargeable events are defined for FBC:

· Start of PDP context. Upon encountering this event, a CCR initial, indicating the start of the PDP context, is sent towards the OCS, and the data volume and/or elapsed time is captured per PDP Context or service data flow for the PDP context. 
· Start of service data flow. A CCR update is generated for the PDP context, indicating the start of a new service data flow, and a new volume count for this service data flow is started.

· Termination of service data flow. The service data flow volume counter is closed, and a CCR update is generated towards the OCS, indicating the end of the service data flow and the final volume count for this service data flow. For information on how the termination of service data flows is detected, refer to TS 23.125 [70].

· End of PDP context. Upon encountering this event, a CCR termination, indicating the end of the PDP context, is sent towards the OCS together with the final volume counts for the PDP context and all service data flows.

· Expiry of an operator configured time limit per PDP context. This event triggers the emission of a CCR update, indicating the elapsed time and the accrued data volume for the PDP context since the last report.

· Expiry of an operator configured time limit per service data flow. The service data flow volume counter is closed and a CCR update is sent to the OCS, indicating the elapsed time and the accrued data volume since the last report for that service data flow. A new service data flow container is opened if the service data flow is still active.

· Expiry of an operator configured data volume limit per PDP context. This event triggers the emission of a CCR update, indicating the elapsed time and the accrued data volume for the PDP context since the last report.

· Expiry of an operator configured data volume limit per service data flow. The service data flow volume counter is closed and a CCR update is sent to the OCS, indicating the elapsed time and the accrued data volume since the last report for that service data flow. A new service data flow container is opened if the service data flow is still active.

· 
· Change of charging condition: e.g. QoS change, SGSN change or RAT change . When this event is encountered and the corresponding  trigger is armed, all current volume counts are captured and sent towards the OCS with a CCR update. New volume counts for PDP Context or all active service data flows are started.
· Change of charging condition: tariff time change. When this event is encountered, all current volume counts are captured and a new volume counts are started. The volume counts are sent to the OCS in next CCR.
Management intervention may also force trigger a chargeable event.
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5.3.1.3
PS Furnish Charging Information procedure 

The OCS online charging function may use this procedure to add online charging session specific information to the eG‑CDR. The information can  be sent per online session and in case FBC is enabled for a specific APN, the OCS online charging faction may also sent specific information per each online charged service by means this procedure.
	Next Modified Section


5.3.2.2.2
Triggers for providing interim information for an FBC Credit Control session

CCR update is sent to OCS when:

· User starts to use certain service

· Active service is removed from the allowed services (e.g. charging rule is removed)

· Granted quota runs out

· Validity time for granted quota expires

· Update is requested by the OCS

· Change of charging conditions occur and according re-authorisation trigger re-authorisation is needed.

· Management intervention
· Provision of a charging rule.
· Quota Holding Timer is expired
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5.3.2.3
PS Furnish Charging Information procedure

The OCS online charging function may use this procedure to add online charging session specific information to the eG-CDR by means of  the Diameter Credit Control Application in the Ro interface. The data can be sent either in one Diameter Credit Control Credit-Control-Answer message or several Diameter Credit Control Credit-Control-Answer messages with append indicator.

The OCS online charging function can send multiple concatenated PS Furnish Charging Information elements per online charging session in the Ro interface. The OCS online charging function can also send multiple concatenated PS Furnish Information Element per each online charged service data flow.

The total maximum of free format data is 160 octets per service so the total maximum of free format data per online session is n*160 octets, where n indicates the number of services activated per online session. .
In the OCS online charging function a PS online charging session shall be identified by the GGSN-C address and the ChargingId. In the GGSN, the PS online charging session and the PS offline charging session shall be identified by the same ChargingId. Therefore the ChargingId shall allow the GGSN to correlate an online charging session with an offline charging session. According TS23.125 [70] the service data flow shall be identified by the charging key and, optionally, the service identifier.

This procedure shall only apply when online and offline charging is performed simultaneously for the same session (PDP Context) or service. In any other case, the GGSN shall discard the additional charging information sent by the OCS in the Diameter Credit Control Credit-Control-Answer messages. 

When the OCS sends session specific charging information, it must send the “PS-Furnish-Charging-Information” AVP at command level in the Credit-Control-Answer message. In this case, the information is added to the main body of the eG-CDR. When the OCS sends service specific charging information, it must send the “PS-Furnish-Charging-Information” AVP at service level in the Credit-Control-Answer message. In this case, the information is added to the specific service container in the eG-CDR.

The PS Furnish Charging Information AVP is described in TS 32.299 [50].
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5.3.2.4
Support of Failure Situations

In case the OCS fails the GGSN must support the Failure Handling procedure and Failover mechanism described in 3GPP TS 32.299 [50]. 

The Failure Handling Procedure affects the whole online session so in case FBC is enabled, the procedure shall affect all services activated during the PDP Context triggering the online charging session.

According to 3GPP TS 32.299 [50], timer Tx determines the maximum interval the GGSN shall wait for an answer to each credit control request sent to the OCS. In case FBC is enabled, it is possible that several concurrent Credit Control Request messages are triggered for the same online charging session. In this case, each Credit Control Request message shall reset the Tx timer. When Tx expires, GGSN shall execute the Failover and Failure Handling mechanisms according to the behaviour described in Annex B. 

Three different actions are described in [402]. In PS domain GGSN shall support the following  actions when the failure handling mechanism is executed:

· Terminate: The online session is finished. The associated PDP Context is released (ongoing sessions) or not established (new sessions). Failover for ongoing sessions is not supported. Failover for new sessions is always supported.

· Retry&Terminate: The online session is finished. The associated PDP Context is released (ongoing sessions) or not established (new sessions). Failover for ongoing sessions is supported. Failover for new sessions is always supported.

· Continue: The online session is finished. The associated PDP Context is established (new sessions) or not released (ongoing sessions). Failover for ongoing sessions is supported. Failover for new sessions is always supported. It shall be operator configurable to limit the maximum duration of the PDP Context in this situation.
· 
In case the user is simultaneously online and offline charged, the failure situation must be registered in the eG-CDR. When the user is only online charged, the execution of the Failure Handling mechanism with value equal to Continue shall imply that a new eG-CDR is opened.
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6.2.1.2.1
Credit-Control-Request Message

The following table illustrates the basic structure of a Diameter CCR message from the TPF as used for PS online charging.

Table 6.2.1.2.1 : Credit-Control-Request (CCR) Message Contents
	AVP
	Category
	Description

	Session-Id
	M
	Described in TS 32.299 [50]

	Origin-Host
	M
	Described in TS 32.299 [50]

	Origin-Realm
	M
	Described in TS 32.299 [50]

	Destination-Realm
	M
	Described in TS 32.299 [50]

	Auth-Application-Id
	M
	Described in TS 32.299 [50]

	Service-Context-Id
	M
	Described in TS 32.299 [50]

	CC-Request-Type
	M
	Described in TS 32.299 [50]

	CC-Request-Number
	M
	Described in TS 32.299 [50]

	Destination-Host
	OM
	Described in TS 32.299 [50]

	User-Name
	OM
	The content of the field corresponds to the Protocol Configuration Options (PCO) field of the Create PDP Context Request message.

	Origin-State-Id
	OC
	Described in TS 32.299 [50]

	Event-Timestamp
	OC
	Described in TS 32.299 [50]

	Subscription-Id
	OM
	Described in TS 32.299 [50]. 

As a minimum the IMSI and the MSISDN have to be included.

	User-Equipment-Info
	OC
	Described in TS 32.299 [50]. 

Contains the IMEISV.

	Termination-Cause
	OC
	Described in TS 32.299 [50]

	Multiple-Services-Indicator
	OC
	Described in TS 32.299 [50]

	Multiple-Services-Credit Control
	OC
	Described in TS 32.299 [50]

	Route-Record
	OC
	Described in TS 32.299 [50]

	
	
	

	AVP
	OM
	Described in TS 32.299 [50]

	Service-Information 
	OC
	Described in TS 32.299 [50]

	PS-Information
	OC
	Described in clause 6.2.2.1

	IMS-Information
	Oc
	Described in clause 6.2.2.2


NOTE:
The PS-Information and IMS-Information AVPs are inside the Service-Information AVP and not directly at CCR command level.
The full description of the AVPs is specified in TS 32.299 [50].
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6.2.2.1
Definition of the PS-Information AVP

The detailed structure of the PS-Information AVP can be found in the following table.

The AVP header bit denoted as 'M', indicates whether support of the AVP is required. The AVP header bit denoted as 'V', indicates whether the optional Vendor-ID field is present in the AVP header. For further details, see Diameter Base [401].

Table 6.2.2.1 : Structure of the PS-Information AVP

	
	AVP Flag rules 

	AVP Name
	AVP Code
	Defined
	Value Type
	Must
	May
	Should not
	Must not

	3GPP-Charging-Id
	2
	[205]
	
	
	
	
	

	3GPP-PDP-Type
	3
	[205]
	
	
	
	
	

	PDP-Address
	
	[50]
	Address
	
	
	
	

	3GPP-GPRS-Negotiated-QoS-Profile
	5
	[205]
	
	
	
	
	

	SGSN-Address
	
	[50]
	Address
	
	
	
	

	GGSN-Address
	
	[50]
	Address
	
	
	
	

	CG-Address
	
	[50]
	Address
	
	
	
	

	3GPP-IMSI-MCC-MNC
	8
	[205]
	
	
	
	
	

	3GPP-GGSN- MCC-MNC
	9
	[205]
	
	
	
	
	

	3GPP-NSAPI
	10
	[205]
	
	
	
	
	

	Called-Station-Id [See Note]
	30
	[50]
	UTF8String
	
	
	
	

	3GPP-Session-Stop-Indicator
	11
	[205]
	
	
	
	
	

	3GPP-Selection-Mode
	12
	[205]
	
	
	
	
	

	3GPP-Charging-Characteristics
	13
	[205]
	
	
	
	
	

	3GPP-SGSN-MCC-MNC
	18
	[205]
	
	
	
	
	

	3GPP-MS-TimeZone
	23
	[205]
	
	
	
	
	

	
	
	
	
	
	
	
	

	Charging-Rule-Base-Name
	1004
	[71]
	
	
	
	
	

	3GPP-User-Location-Info
	22
	[205]
	
	
	
	
	

	3GPP-RAT-Type
	21
	[205]
	
	
	
	
	

	PS-Furnish-Charging-Information
	865
	[50]
	
	
	
	
	

	PDP-Context-Type
	1247
	[50]
	Enumerated
	
	
	
	


NOTE:
This AVP contains the identifier of the access point (APN) the user is connected to.
	End of modifications
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