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1 Introduction

This document describes the charging principles for 3G, particularly for the IP Multimedia implementation. 3G Network Operators will need to have flexibility to charge in a variety of ways. These include principles based on GSM charging models, GPRS charging models (ie volume based charging) and Internet (IP) charging models.

It is intended that this document be passed to the main technical standards bodies (eg 3GPP) to guide their work in the implementation of IP Multimedia capability.

It should be noted that the “IP world” is substantially different from the traditional “telephony world” in terms of how connections are set up and routed. The concept of “calls” does not exist in IP based environments; rather “sessions” are established by each of the parties to a central point or hub. GPRS principles give an example of how this could work. Section 4 (charging entities) elaborates on this. 

The intention behind these requirements is to ensure that in “IP world”, network operators have freedom to charge in a variety of flexible ways that will benefit the customer while ensuring sufficient return on investment in 3G networks.

2 Scope

The charging principles described in this document are intended to cover the following charging cases:

· Charging in the home network for home subscribers as well as the charging for roaming subscribers;

· Interconnect (inter-operator) charging including mobile operator to mobile operator and mobile operator to fixed operator (circuit switched & IP) and mobile operator to IP network provider; 

· Network operator to 3rd party supplier  (eg Value Added Service Provider) charging;

· Details required for Customer Care purposes

Out of scope are:

· The operation of billing systems; 

· Rules for how the network operator uses these principles to charge its own customers or 3rd party service providers.

· Charging relationship with MVNOs

3 charging entity relationships

An all-IP based world will come about only when all mobile and fixed telecommunications networks have migrated to use all IP based technology. In the interim, there will be a mixture of different types of entities using different types of technology. The requirement for mobile operators is to ensure that a flexible range of charging principles can be used so that the evolution to all-IP world can be managed. 

The diagram below shows the different entities involved in charging and their relationships. The different entities will use a range of technologies and will require a range of charging mechanisms.

The different types of entities that exist for which charging mechanisms will be required are shown in the diagram below:
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The types of entities and the relevant type of charging as shown on the diagram are as follows:

· Users: retail charged by Network Operator or 3rd Party Service Provider. 

· 3rd Party Service Providers: wholesale charged by Network Operator.

· Other telecommunications operators: interconnect charging between Network Operator and non-IP  “circuit-switched” types for call traffic carried; usage charging between Network Operator and IP-based types for session traffic carried.
· Other mobile operators: roaming charging between these entities, this may require different mechanisms for IP-based types from the traditional “circuit-switched” types. Also, where mobile operators need to pass traffic to one another, there will be interconnect charging for non-IP “circuit switched” types; usage charging for IP-based types.

· IP backbone carriers: conveyance charging Network Operators for traffic carried.

· 3rd Party content & application suppliers: supplier charging between Network Operators and Value Added Service Providers for information exchanged.

· 3rd Party Portals: access charging between Network Operators and this entity. 

An elaboration of the charging principles required to support the above types of charging between these different entities follows in later sections. 

4 high level principles

The high level principles that will guide the charging requirements are summarised as follows:

· It must be possible to charge separately for each type of medium in a call/session (ie voice, video, data);

· It must be possible to charge for different levels of QoS applied for and/or allocated during a call/session;

· It must be possible to charge for duration of a call/session (time based); the amount of data transmitted during a call/session (volume based) and for an event (one-off charge);

· It must be possible to charge each “leg” of a call/session separately. This includes the incoming and outgoing legs and any forwarded/redirected legs.  (Note: The legs mentioned here are logical legs, i.e. not necessarily identical to actual signal and traffic flow. Even though tromboning may be avoided by optimal routing, the operator should still be able to charge for the ‘virtual legs’ of the call)

· The user can be charged according to the service used irrespective of the technology used to deliver it. (That is, the charge is not derived from whether 2G or 3G is used);
· The user can be charged according to the technology used to deliver a service. (That is, different charges can be applied on 2G and 3G);
· It must be possible to charge a user according to the resources used. For example, if a large bandwidth is required to use high quality video, the user could be charged accordingly. This is related to charging by QoS;

· It must be possible to charge users flexibly for the use of extra resources (in at least the same network) for all legs of the call. For example, if a video component is added to a voice call the use of extra radio resource at both ends of the call could be paid for by each user in the call or totally by the initiating user. 

· It must be possible to suppress charging for certain types of connection e.g. when a customer receives tones or network announcements or during sessions such as automated pre-pay top-up.

· It must be possible for the home network to charge its customers while roaming in the same ways as when they are at home.  

· It must be possible for operators to re-apply charging mechanisms that users are familiar with such as GSM mechanisms.

· It must be possible for charging to be applied based on location, presence, push services etc
5 Evolution of principles

The charging principles required cover a wide range from existing mechanisms eg the GSM circuit-switched based model to the fully IP based model. As new capabilities and technology are developed, the charging principles will also need to be further developed. The table below shows the types of charging principle and the priority for development. Not all of these principles will be eventually be required in a fully IP Multimedia world and new ones may be identified in the future.  It should be noted that the charged party could be one or more entities

BASIC CHARGING PRINCIPLES REQUIRED
APPLICATION TO TYPES OF CHARGING

GSM charging principles: circuit switched duration based charging
retail, wholesale, interconnect, roaming (non-IP)

GPRS charging principles: packet switched, mostly simple volume based
retail, wholesale, usage, conveyance, roaming (IP)

QoS charging principles: based on Quality of Service requested and/or delivered for different types of service & media
retail, wholesale, usage, conveyance, roaming (IP)

Location charging principles: based on the location (including accuracy) of the user, also for location information supplied to 3rd parties  
retail, wholesale, 3rd party content/information supplier, 3rd party portal

Content charging principles: specific types of information charged according to value (eg weather, share prices)
retail, wholesale, 3rd party content/information supplier, 3rd party portals

Site access charging principles: specific charge raised for access to a particular portal or site
retail, wholesale, 3rd party content/information supplier, 3rd party portals

Pushed messages charging principles: charges raised for messages pushed to users by 3rd parties
3rd party content/information supplier, 3rd party portals

6 user charging requirements

This section describes the options required for the charging of end users. The network operator could charge users directly (retail charging) or charge a 3rd party service provider (wholesale charging). These requirements can therefore apply to retail and wholesale charging.

The various ways that users can establish sessions and the main components are described. Also, the required charging options are specified. Note that the word “session” is used to describe the connection between a user and either another user or a service. This term is used for IP connections rather than the term “call” that is normally used for a connection over conventional (circuit switched) systems. 

6.1 Session End Point Configurations

A variety of different connection configurations are possible for IP multi-media independently of the components of the session being used. It should be possible to charge for the following types of sessions with the options identified. These charging options should be applicable to each medium separately. Note that not all the charging options need be used and that some of the options can be used only if the particular party is using the resources of IMS: 

No
CONNECTION
DESCRIPTION
CHARGING OPTIONS REQUIRED

1
A  sets up a session to B
A simple connection between 2 subscribers or a subscriber and a service (eg voicemail)
A pays for the session set-up to B
A pays for the session resource to B

B pays for the session resource to A

2
A  sets up a session to B
A simple connection where B is a “toll free” (800) type service
B pays for the session set-up 
B pays for the session resource

A pays for part of the session resource (ie allowing split charging between A & B)

3
A requests session with B, B redirects to C
This is redirection. The connection path is not set up to B from A, instead A is told to set up a connection direct to C
A pays for the session set-up to B
A pays for the session resource to C

C pays for the session resource to A  
A pays for the session resource as though it were to B and B pays for the session resource to C as though it came from B

4
A requests session with B, B forwards to C

This is normal forwarding as in GSM. The connection path is A to B’s home network and B’s home network to C
A pays for the session set-up to B

A pays for the session resource as though it were to B and B pays for the session resource to C.

5
A sets up sessions with multiple parties (Multi-party) 
Connections to multiple parties are initiated by A
A pays for the set-up of each session

A pays for each of the sessions resource to each of the called parties

Each of the called parties pays for the session resource to A

6
A has a multi-party session where the individual parties set up the session to A
The multiple parties in the session initiate the session to A 
Each party pays for the session set-up to A

A pays for the session resource to the multiple parties

The individual parties in the session each pay for the session resource to A

7
A is in a session with B,  then puts B on hold to set up a session with C,  then returns to  B after dropping C
A still has a connection to B while also in a session with C. The session with B continues after the session with C is terminated
A pays for each of session set-ups to B and C

A pays for the session resource to B & C

B & C pay for the session resource to A

8
A is in a session with B then answers a session request from C while keeping B on hold 
A still has a connection to B while also in a session with C. The session with B continues after the session with C is terminated
A pays for the session set-up to B

C pays for the session set-up to A
A pays for the session resource to B and C 

B & C pay for the session resource to A

9
A sets up a session with B who is roaming in another network
The connection is made from A to  B’s home network and then forwarded to B in the visited network. (Normal GSM mechanism)

Alternatively, A is redirected directly to B in the visited network
A pays for the session set-up to B
A pays for the session resource as though it were to B in his home network and B pays for the session resource from his home network to the visited network

A pays for the session resource to B in the visited network

B pays for the session resource to A

6.2 Charging Principles For User Session Components

A number of different components can comprise a session. These components may be added or dropped from an ongoing session by any participating party. These components should be individually identifiable for charging purposes. 

Generally, the party that adds a component should be responsible for the payment for the use of the component. However, it should also be possible to charge all users that need an increase in resource to handle the component. An example is 2 users in an audio session where one of the users upgrades the session to videophone session. Both users could be charged extra for the use of the video component as this requires extra resource at both ends.

Possible components are:

· Voice

· Audio (real time)

· Audio (streaming)

· Video (real-time) 

· Video (streaming)

· Data (download/upload)

· Data interactive eg web browsing

· Messaging (SMS text type)

· E-mail 

· Data stream (unspecified content) This is where the network operator acts as a “bit-pipe”

It must be possible to charge for each of these components separately in a session with the options shown in the table below.

It must be possible for operators to be able to charge for individual components of sessions even if there is no identifiable service. For example a proprietary codec may be used to set up an “end-to-end” speech session where the network operator acts as a “bit-pipe”. In this case, it should be possible for the operator to charge for this differentially. This type of component is called “datastream” in the table below. 

It might not be possible to apply some of the charging mechanism and type options described below depending on the capability of the networks used.

COMPONENT
CHARGING MECHANISM OPTIONS
CHARGING TYPE OPTIONS

Voice
Charging principles as described in section 6.1
Charging by duration of session

Charging by QoS requested and/or delivered

One-off set-up charge

Real time Audio and Video
Charging principles as described in section 6.1
Charging by duration of session

Charging by QoS requested and/or delivered

One-off set-up charge

Streaming Audio and Video
Charged to the initiator of the request

Charged to the sender of the audio or video
Charging by duration of session

Charging by volume of data, optionally QoS-differentiated

One-off set-up charge

Data (upload or download)
Charged to the initiator of the request

Charged to the sender of the data
Charging by duration of session

Charging by volume of data, optionally QoS-differentiated

One-off set-up charge

Interactive Data
Charged to the initiator of the session
Charging by duration of session

Charging by volume of data, optionally QoS-differentiated

One-off set-up charge

Messaging (SMS text type)
Charged to the initiator of the message

Charged to the recipient of the message
Charging by event (eg like SMS)

Charging by volume of data

Unspecified content (data stream)
Charged to the initiator of the session

Charged to all parties involved
Charging by duration of session

Charging by volume of data (sent & received), optionally QoS-differentiated

One-off set-up charge

6.3 Other Charging Requirements

The user will also be charged for additional activities while in a session, for example downloaded applications or information. The table below shows some of these requirements and the priority. [This section will need to be further developed.]

CHARGING REQUIREMENT
DESCRIPTION

Downloaded items
User is charged for a specific item downloaded eg a music file, video clip, application

Location based services
User is charged for receiving information on his location (charging based on accuracy as an option). This could be a stand-alone location query or linked to another service

Content accessed or downloaded
User is charged according to the value of the information. Eg weather information, share price or other financial information 

M-Commerce
Electronic transactions to 3rd party suppliers of goods & services

Use of portal or other site
User is charged for any access to a portal or any other site. This could be a one-off charge or based on duration or data volume of the portal or site use

APN and associated content
User is charged for access to a specific APN and for the content associated. Requirements are for further study.

7 roaming charging requirements

It must be possible for a network operator to charge its users for activities while roaming. It must be possible for a network operator to charge its users while roaming using the same principles used while on the home network. These are described in section 6, above. The ability to supply all the necessary information for all the charging options will depend on the capability of the visited network.

In addition, the network operators have to charge each other for the use of their networks by roaming users. The methods of charging between operators may be different from the methods used to charge the user.  For example, a user may be charged by duration for voice sessions made while roaming but the home network may pay the visited network by volume of data used.

Mechanisms used in today’s networks may also be applied eg Inter-Operator Tariff (IOT).

The table below shows the types of charging principle that networks will require for roaming settlement and a priority for its provision.

ITEM
CHARGING METHOD DESCRIPTION

Charging for session use
Sessions made by users while roaming charged according to the principles described in section 6, above. This includes duration and volume charging

Downloaded items
Items downloaded by the user while roaming from providers associated with the visited network are charged back to the home network for onward charge to the user

Location based services
Location information provided by the visited network is charged back to the home network for possible onward charge to the user. 

Requirements are for further study

Content accessed or downloaded
Information that is accessed by the user while roaming from providers associated with the visited network is charged according to its value by the visited network back to the home network for onward charge to the user.

M-Commerce
Charging requirements between visited and home networks for M-Commerce transactions made by a roaming user are for further study.

Use of portal or other site
The visited network may charge the home network for any access by the roaming user to a local portal or any other local site. This could be a one-off charge and/or based on duration or data volume of the portal or site use

APN & associated content
Charge by visited network to home network for access to a specific APN and for the content associated. Requirements are for further study.

8 interconnect charging requirements

Existing, legacy charging principles will need to be retained while there is a requirement to interwork with non-IP based “circuit switched” type of networks

9 Conveyance & Usage charging requirements

It must be possible for network operators (including mobile, fixed and IP backbone suppliers) to charge each other for the use of resources required to support user sessions The items to be charged and the principles as described below.  

The methods of charging between operators could be different from the methods used to charge the user.  For example, a user may be charged by duration for voice sessions but the mobile network may pay the fixed network or 3rd party carrier by volume of data used.

ITEM
CHARGING METHOD DESCRIPTION

Session use
Charging according to the resources used by duration of session and/or by data volume

Quality of Service
Charging by QoS delivered to and from the other network

Other items TBD
Further mechanisms to be described

10 charging 3rd parties

It must be possible for network operators and 3rd parties to charge each other for the use of their resources. Third parties include content and application providers and portals.

The items that will be charged and the principles are described below:

ITEM
CHARGING METHOD DESCRIPTION

Content accessed
The 3rd party charges the end user (via the network operator) for content accessed/downloaded

Access to site
The 3rd party is charged by the network operator for each “hit” by its users

Location information 
The 3rd party is charged by the network operator for information on the location of the user. Amount charged could depend on accuracy of location information.  

Presence information
The 3rd party is charged by the network operator for presence information about the user.

Pushed information
The 3rd party is charged by the network operator for each message pushed to the user, eg advertisements 

Other items TBD
Further mechanisms to be described

11 Charging & Customer Care information

The following information will be required in charging records to allow the above principles to be applied and to provide fully flexible charging and customer care for full IP Multimedia type sessions. This information, generally, is required for each media component where applicable.  

Not all of this information will be required initially and requirements will have to be further developed for some scenarios. The table below indicates the priority for the requirement of the information for IP Multimedia capability.

INFORMATION TYPE
SOURCE 
REQUIREMENT

Date & time of session start & end
network elements
charging & customer care

Session duration
network elements
charging & customer care

Volume of information transmitted and received during the session
network elements
charging & customer care

Type of media used (eg voice, video, data, text messaging, unspecified)
network elements
charging & customer care

Type of service (eg voice session, video session, data session etc)
network elements
charging & customer care

Address of destination (e.g. number dialled, URL used etc)
network elements
charging & customer care

Address of source (eg calling number, URL etc)
network elements
charging & customer care

Geographical Location of source (ie calling subscriber)
network location server
charging & customer care

Geographical Location of destination 
network location server
charging & customer care

QoS requested and allocated
network elements
charging & customer care

Forwarded or redirected session indication
network elements
charging & customer care

Actual connected address (in case of redirection)
network elements
charging & customer care

Charging ID (to identify each unique component in a unique session)
network elements
charging & customer care

Content of information (eg a film clip, music clip, program)
3rd party supplier and network based servers 
charging & customer care

Country and network operator identity used for the session (when roaming) 
billing elements
charging & customer care

More to be determined



12 other considerations [to be further elaborated]

Need to consider charging requirements for registration, SIP session establishment, signalling, reverse charging, pre-pay charging.

Scenario to consider:  Party A calls Party B (voice service), they talk about a file that A needs from B.  Party B therefore adds a ‘data-upload’ component to the session to send the file.  Since this takes some time they finish their conversation and drop the voice component, leaving the ‘data-upload’ until it is finished. 

If this generates 2 separate CDRs, which PLMN will each be sent to?  Should there be a way to keep track of their relation (some indication of ‘parent’ or ‘child’ session)?

On many occasion QoS is mentioned but this refers to that requested and allocated. Should there be reference to QoS received which could be totally different?

For videos, could include the video title (eg movie title) as an option.

Need to consider correlation of identities and all the CDR records for the same session.

Link to charging API in Rel 4 OSA

.
ANNEX A – redirection and forwarding

The following diagrams show the difference between redirection and forwarding conditions:
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Action 1: Party A requests a session with Party B

Action 2: Network determines that Party B has a forwarding condition

Actions 3 & 4: (Chargeable) Paths set up from Party A to home network of Party B and from home network of Party B to Party C
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Action 1: Party A requests a session with Party B

Action 2: Party B directs Party A to set up a session with Party C

Action 3: (Chargeable) Path set up direct from Party A to Party C

annex b – comparisons of duration and volume charging

Data Volume Charging

Assume a data volume charging rate of 1c per kbyte as a reasonable charge.

Apply data volume charging to Videophone call

Assume that videophone sessions will be charged by data volume. Assume that the caller pays for both  transmitted and received data and that the data streams are continuous 

Voice component data rate is 13.1kbits/sec

Video component data rate is 64kbits/sec

Total data rate is 9.6375kbytes/sec in each direction

In 1 minute, total data volume passed is therefore 1.1565 Mbytes

· Charge equivalent is approx $11.56/min

Apply data volume charging to voice call

Assume that voice sessions will be charged by data volume. Assume that the caller pays for both transmitted and received data and that the data streams are continuous

Voice data rate is 13.1 kbits/sec

Total data rate is 3.275 kbytes/sec

In 1 minute, total data volume passed is therefore 0.1965 Mbytes

· Charge equivalent is approx $1.96/min
Note this assumes continuous data transmission even in the silent parts of the speech.

Conclusion

Applying data volume charging to voice/videophone sessions would result in inflexibility, especially if no distinction is made on the type of data carried. Charges for voice/video sessions would be too high. However, to set a reasonable charge for voice or video transmissions (ie based on current charging) would result in an unreasonably low charge for other types of data traffic.
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