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3.1
Definitions

For the purposes of the present document, the terms and definitions given in TS 181 002 [1] and the following apply:

absolute time: time of the day representing GMT
add-on charge: single additional charge which does not change the current tariff
NOTE:
 An add-on charge can either be metered in non-monetary units (e.g. meter‑pulse) or in monetary-units (e.g. currency).

charge: number of charge units (for the usage of a chargeable event (telecommunication service))



Tariff Determination Point (TDP): determines which tariff/add-on charge should be applied , and inserts the tariff information to the appropriate SIP requests or responses
NOTE: Example of a TDP is a SIP AS at the visited IMS network providing the premium rate service. 


Tariff Transformation Point (TTP): receives the tariff information that was added by a TDP and transferred in the appropriate SIP requests or responses 
NOTE: Example of a TTP is an originating SIP AS at the home IMS network for advice of charge purposes.
charge unit: base element for the charging process, expressed in non-monetary or monetary units

charging: function whereby information related to a chargeable event is formatted and transferred in order to make it possible to determine usage for which the charged party may be billed

real-time: time, typically in number of seconds, to perform the on-line mechanism used for fraud control and cost control
subtariff: within a tariff sequence, a charge unit per time unit

NOTE:
Each subtariff has an individual duration and an individual charge unit.

tariff: set of parameters defining the network utilization charges for the use of a particular bearer / session / service
NOTE 1:
A tariff can either be metered in non-monetary units (e.g. meter‑pulse) or in monetary units 
(e.g. currency). 
NOTE 2:
Relationship between tariff and charge units (charging) should be clarified.
NOTE 3:
A tariff consists of a tariff sequence.

tariff determination instance: particular charging-related process with a corresponding communication between a charge determination point and a charge registration/charge generation point

tariff sequence: list of consecutive subtariffs which has to be applied for the charging of the communication event

NOTE:
The subtariffs are applied at the start of the communication event and are applied consecutively according to the list of the subtariffs. The last subtariff may have an unlimited duration.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

AOC
Advice Of Charge 

AOCRG
Add-On ChaRGing information 

ASE
Application Service Element



CRGT
ChaRGing Tariff information

GMT
Greenwich Mean Time

ID
IDentification

IMS
IP Multimedia Subsystem

IP
Internet Protocol

ISDN
Integrated Service Data Network

ISUP
ISDN User Part

NGN
Next Generation Network

PSTN
Public Switch Telephone Network
TDP
Tariff Determination Point

TTP
Tariff Transformation Point
SIP
Session Initiation Protocol

UE
User Equipment
4.1.1
General description

The present document specifies the procedures for the realtime transfer of tariffinformation in SIP between a Tariff Determination Point (TDP) and a Tariff Transformation Point (TTP). TDP is a network function that determines which tariff/add-on charge should be applied and inserts the tariff information to the appropriate SIP requests or responses, whereas the TTP is a network function that receives the  tariff information that was added by a TDP.

Example of TDP is a SIP AS at the visited IMS network providing the premium rate service. Example of the TTP is the originating SIP AS at the home IMS network for advice of charge purposes.

The functionality is needed to support the charging of value added services that are charged by the operator of the originating end user, the home IMS operator, in case the operator of the originating end user has no knowledge about the tariff information related to these value-added services.
A  tariff determination and tariff transformation point of the communication may be located within the network of one operator (single network operator environment) or may be located in different networks of different operators (multi‑operator environment).

The configuration of several tariff determination points for one communication is possible. It is assumed that there is only one TTP for the communication.

The transferred tariff information represents direct tariff information (no pointers to tariff data), either in monetary (e.g. currency) units or non-monetary (e.g. meter‑pulse) units.

The following functionality is provided:

i)
apply a communication attempt charge for unsuccessful communications;

ii)
apply a communication setup charge (once) at start of charging;

iii) apply an initial communication tariff at start of charging and an (optional) next tariff at an absolute time during the communication;

iv)
change immediately the current tariff;

v)
apply immediately an add-on charge (either a number of non-monetary units or an amount of monetary units) during the communication. This add-on charge is additive and does not change the tariff in force;

vi)
differentiation as to whether the charging information is to be used for advice of charge purposes only, or for subscriber charging purposes (which would also allow it to be used for advice of charge purposes);

vii)
perform validation (e.g. check range of parameters, check whether a request from a certain network operator can be accepted);

viii)
apply a "one time charge" (i.e. non-periodic charge/flat rate) as a minimum communication charge at start of charging;

4.2
Coding requirements

TDP and TTP shall support the INFO method according to RFC 2976 [2] in support of SIP Transfer of Charging Information.

TDP and TTP shall support multipart MIME content.

The SIP Transfer of Charging Information XML schema, version 1.0, is defined in annex C. The Charging Information XML schema shall be transported as a SIP MIME body. The MIME type for the Charging Information is "application/vnd.etsi.sci+xml". Any SIP message that transports a body with Charging Information shall identify the payload as MIME type "application/vnd.etsi.sci+xml".

4.3.1
Overall requirements

a)
TTP receives tariff information and shall not send it further, however, the received tariff information can be used for the AoC info provision to the UE.

b)
There is only one TTP per service usage and the TTP is always located within the home network of the served subscriber.

c)
TDP determines the tariff to be applied or an add on charge, and provides for transfer to the TTP.
d)
There can be one or more TDP per service usage. TDP may be located in the originating or in the terminating network.
e)
Sending of next tariff information.

A determination point shall not send next tariff information with a switch-over time that is more than 23 h and 45 min after the current time.

f)
Format of the tariff Information.

All information issued for the same communication has to be in the same format, i.e. monetary or non-monetary. This needs bilateral agreements between the network operators concerned.


If non-monetary formats are used, the corresponding monetary value of a non-monetary unit needs bilateral agreements between the network operators concerned.


A TDP has to encode the tariff information in a format that can be validated by the receiving TTP.

4.4
Signalling requirements

4.4.1
General

When sending tariff information, the TDP shall encode this information according to the XML-schema defined in annex C and send it to the TTP. In addition, for this MIME body the AS: 

-
shall set the Content-Type header to "application/vnd.etsi.sci+xml" and set the Content-Disposition to "render" with the "handling" parameter set to "optional".

In the case the tariff information is transported in a message that is forwarded by TDP that contains already a content body, TDP shall generate a multipart/mixed MIME body containing two sub-parts:

-
one with the tariff information; the Content-Type and Content-Disposition of this sub-part should be coded as specified for non-multipart bodies;

-
one with the received body; headers describing the content of the received SIP message (e.g. Content-type) should be moved into the headers of the this subpart.

4.4.2
Procedures during communication set-up

4.4.2.1
Procedures at the TDP
When an INVITE request is received, the TDP operates as a routing B2B UA as specified in clause 5.7.5 of 
ES 283 003 [4] and includes the tariff information in the content body of a reliable 1xx provisional response, or in the content body of a 200 OK.

4.4.3
Procedures after start of charging

4.4.3.1
Procedures at the TDP
The TDP operates as a routing B2B UA as specified in clause 5.7.5 of ES 283 003 [4] and may send tariff information at any moment during the active phase of the communication. When sending the tariff information, the TDP shall include the tariff information in the content body of a mid-dialog request, a mid-dialog response or in the content body of a 200 OK response forwarded by the TDP or of an INFO request generated by the TDP. 

Annex A (informative):
Signalling flows

NOTE:
The UNI AOC messages (to the left of the TTP) are out of scope of the present document and are shown for explanation reasons.
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Figure 1: Transfer of Tariff information during communication set-up

Figure 1 gives an example for transfer of tariff information during the communication set-up phase. When an INVITE request is received, the TDP includes the tariff information in the content body of a reliable 1xx provisional response, in this example the 183 Session progress response. The tariff information includes the current tariff T1, the next tariff T2, and the absolute switch-over time 10 h and 00 min.

The TTP applies T1 when the dialog is confirmed after the reception of the 200 OK. At 10 h and 00 min the TTP switches to T2.
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Figure 2: Transfer of Add-on-charge information

Figure 2 gives an example for transfer of add-on-charge information after start of charging. The TDP includes the tariff information in the content body of an INFO request.

After the reception of the INFO request the TTP applies the add-on charge.
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Figure 3: Immediate tariff change without restart of the charging instance

Figure 3 gives an example for an immediate tariff change without a restart of the charging instance. After start of charging, the TDP includes the tariff information in the content body of an INFO request. The tariff information includes the new current tariff T2, which is a tariff sequence with the sub-tariffs T21 (duration 1 h) and T22 (duration unlimited), and the indication that no restart shall be applied.

After the reception of the INFO request the TTP applies T22, because T22 is valid 1 h and 30 min after communication start.
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Figure 4: Immediate tariff change with restart of the charging instance

Figure 4 gives an example for an immediate tariff change with a restart of the charging instance. After start of charging, the TDP includes the tariff information in the content body of an INFO request. The tariff information includes the new current tariff T2, which is a tariff sequence with the sub-tariffs T21 (duration 1 h) and T22 (duration unlimited), and the indication that a restart shall be applied.

After the reception of the INFO request the TTP restarts the charging instance and applies T21 for 1 h, and then switches to T22.
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