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  Status of this Memo

      This document is an Internet-Draft and is in full conformance
      with all provisions of Section 10 of RFC2026.

      Internet-Drafts are working documents of the Internet Engineering
      Task Force (IETF), its areas, and its working groups.  Note that
      other groups may also distribute working documents as Internet-
      Drafts.

      Internet-Drafts are draft documents valid for a maximum of six
      months and may be updated, replaced, or obsoleted by other
      documents at any time.  It is inappropriate to use Internet-
      Drafts as reference material or to cite them other than as "work
      in progress."

      The list of current Internet-Drafts can be accessed at
           http://www.ietf.org/ietf/1id-abstracts.txt
      The list of Internet-Draft Shadow Directories can be accessed at
           http://www.ietf.org/shadow.html.

  Abstract

      This draft describes a very flexible and efficient protocol for
      distributing price information (tariffs) inside an Internet
      Service Provider's management system and to its customers. It is
      designed to work with multiple QoS architectures, for example
      Intserv [2] and Diffserv [4]. It can also be used for dynamic
      pricing. It can use a number of different transport mechanisms,
      e.g. embedding tariff messages as policy objects in RSVP [9]
      messages. As tariffs can get very complex, it is possible but not
      necessary to send tariffs as code (e.g. Java).
      The draft also contains clear definitions of tariff and related
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  1 Background
      One important aspect of market managed networking is pricing. In
      a competitive, market managed, multi-service Internet, a vast



      variety of different tariffs will exist, many of them might be
      updated regularly. TDP is a protocol for the flexible and
      efficient distribution of even the most complex tariffs.

      Heckmann et al  Experimental - Expires August 2002  Page 2

        Tariff Distribution Protocol  March 2002

  1.1  Structure of this Draft
      This draft is structured as follows: After this background
      information, a clear definition of pricing related terms like
      tariff, price and charge is given. Then the general structure of
      the Tariff Distribution Protocol (TDP) itself is presented. It
      consists of two layers that are presented afterwards. In the
      seventh section related protocols and their relationship to TDP
      are discussed. The document closes with the references, authors
      addresses and a copyright statement.

  2 Definitions
  2.1 Service
      In the following context the word _service_ is used for a low-
      level network service that an ISP offers to its customers, e.g.
      the Intserv [2] Guaranteed Service [3] or a service build on the
      Diffserv [4] AF/EF PHB [5], [16].
  2.2 Session
      The term session is used to describe the actual invocation and
      usage of one clearly specified service.
  2.3 Session Characterization
      Charging if typically done per session, so sessions have to be
      characterized quantitatively. The term _session characterization_
      is used for a set of well defined quantitative parameters (the
      session characterization parameters) that describes all aspects
      of a session that are relevant for a tariff.
      Example parameters are duration, number of bytes or packets sent
      or received, guaranteed service parameters (rate, peak rate,
      bucket depth, etc.), number of received ECN marked packets, etc.
  2.4 Charge and Charge Advice
      The amount of money the provider charges for a session is the
      _charge_, which is equal to the customer's costs for that
      session. A _charge advice_ is used for the amount of money that
      the customer must pay for a (fictional or real) session. The
      differences between charge and charge advice are subtle but
      important. The charge advice is the output of the tariff while
      the charge is the output of the provider's charging and
      accounting system and is passed on (eventually in aggregated
      form) to the billing system.
      An example from phone tariffs will clearify that:



      A customer can find out the costs for a one minute call (the
      session) he plans to make by looking at his mobile phone
      provider's tariff. That is the charge advice. Once he makes that
      call his provider's charging and accounting system (CAS) stores
      that the customer owes the provider a certain amount of money,
      that is the charge.
  2.5 Price Coefficient
      A price coefficient is the partial derivative of charge advice
      with respect to one session characterization parameter.
  2.6 Price
      If a session is characterized by only one parameter, there is
      only one price coefficient and this coefficient is what people
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      often intuitively call price (money per minute, per kilo etc.).
      But following Encyclopedia Britannica [6], a price is _the amount
      of money that has to be paid to acquire a given product_,
      therefore equal to the charge advice. To avoid confusion the word
      price is used in this context only as a general term.
  2.7 Tariff
      A tariff is a set of rules for calculating the charge advices for
      sessions of one service. Thus, the input of a tariff is a session
      characterization and the output is a charge advice.
      One might think that a tariff is the same as the set of price
      coefficients but this only holds true for the simplest cases
      (linear tariff algorithms) as the examples below will show.
      It is useful to distinguish inside the tariff between the tariff
      algorithm and the tariff parameters, (see Table 1). The algorithm
      describes how the session characterization parameters are
      combined with the tariff parameters in order to obtain the charge
      advice CA.

      +----------------------------+-------------------------------+
      |Session characterization    |t, u                           |
      |parameters                  |                               |
      |----------------------------+-------------------------------+
      |Tariff parameters           |a, b, c                        |
      |----------------------------+-------------------------------+
      |Tariff algorithm            |CA(t, u) = a*t+b*u^c           |
      |----------------------------+-------------------------------+
      |Price coefficients of t     |d(CA(t, u))/dt = a             |
      |----------------------------+-------------------------------+
      |Price coefficients of u     |d(CA(t, u))/du = b*c*u^(c-1)   |
      +----------------------------+-------------------------------+

                        Table 1: Example Tariff



      An example is given in [22]. The example also shows
      that the tariff parameters are not necessarily the same as the
      price coefficients. If a tariff algorithm is non-linear, the
      price coefficients are no longer constant (see the price
      coefficient for u).

      It makes sense to distinguish between the tariff algorithm and
      the tariff parameters. In a good implementation this has to be
      done anyway to separate data and methods. It is also efficient,
      because typically the algorithm will not be changed as often as
      the tariff parameters and TDP allows to send updates of the
      tariff parameters only, thus reducing message size.

  2  Application scenarios
      One application scenario is to use TDP to distribute tariff
      related information inside a provider's management plane. Figure
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      1 shows the modules of an ISP's management plane that are
      typically involved in tariff distribution.

                     Provider                      |    Customer
      M   +-----------+       +---------+          |  +---------+
      a   |Enterprise |       |Tariff   |          |  |Price    |
      n   |Policy     |------>|Directory|------------>|Reaction |
      a   |Control    |  / \  +---------+   |      |  +---------+
      g   +-----------+   |        |        |      |
      e                   |        |       \ /     |
      m   +-----------+   |        |  +----------+ |
      e   |Price      |---         |  |Charging &| |
      n   |Calculation|............|..|Accounting| |
      t   +-----------+            |  +----------+ |
               / \                 |               |
                |                  |               |
          +-----------+            |               |
      ---------------------------------------------|---------------
      D P |Mediation  |            |               |
      a a +-----------+            |               |
      t t                          |               |
      a h /----------------------------------------|-----------\
          \----------------------------------------|-----------/
                                   |               |
      ---------------------------------------------|---------------



      S S                          |               |
      e i                         \ /              |
      r g                   +-----------+          |
      v n                   |Bandwidth  |          |
      i a                   |Broker     |          |
      c l                   +-----------+          |
      e i                                          |
        n                                          |
        g                                          |

                  Figure 1: Architecture

      Another application scenario is to use TDP to distribute price
      information from a provider to its customers. In both scenarios
      the instance that possesses the tariff information is called the
      tariff sender and the instance that receives the tariff
      information is called the tariff receiver.
      A tariff can be set manually with the enterprise policy control
      module (EPC). In a dynamically priced Internet tariff changes are
      automated and then originate the price calculation module. This
      module uses several data sources as input for it's decisions, for
      example the CAS and the mediation module (which aggregates and
      correlates data from the network infrastructure).
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      The tariff directory stores all tariffs and forwards them towards
      the CAS and - if it exists - the bandwidth broker (BB). Note that
      the CAS and the BB might be distributed systems consisting of a
      number of boxes.
      The customers can be end-users or other providers. They can be
      informed about the tariffs via a push mechanism (tariff directory
      sends tariffs and tariff updates) and/or a pull mechanism (end-
      system requests a certain tariff). If the customer is a provider,
      it can use the pricing information as a further input source for
      its own price calculation module.

  4 The General Structure of TDP
      TDP can be divided into two sublayers. The highest sublayer
      (representation sublayer) describes the two basic message types
      of TDP, the tariff and the tariff request message. XML is used as
      representation format and to specify how tariffs and related
      metainformation are encoded. A compact binary version of the
      tariff message is also specified (see Figure 2).



                  +--------------------------+
                  |    XML     |   Binary    | Representation
                  |--------------------------+
                  | TCP | UDP | RSVP | HTTP  | Transfer
                  +--------------------------+

                          Figure 2: TDP Layers

      The transfer sublayer offers a variety of transfer mechanisms
      that can be used to transport the messages. In this draft four
      different transfer mechanisms are specified but TDP is open to
      more transfer mechanisms.
  5 Representation sublayer
  5.1 Representation of Tariffs
      Some current mobile phone tariffs show that tariffs can be very
      complex. They can include special discounts (for example 10%
      discount after the 10th minute) and often depend on the time of
      the day and the day of the week (weekend...). It is unrealistic
      to expect that all future multi-service Internet tariffs will fit
      into a standardized scheme.
      The protocol accounts for this with flexibility. It can include
      any description of a tariff and it's parameters. It can use any
      tariff definition language but also allows the use of other
      programming languages, like Java, instead. As the distributed
      tariffs should also be human-readable, a textual description of
      the algorithm and the parameters can also be included as plain
      text, HTML [10] and/or XML [11].
      TDP also reflects the possibility that there might also be a
      number of _standardized_ tariffs, that is tariffs where the
      algorithm is known to all parties involved in the communication
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      and therefore no code has ever to be sent around but the
      algorithm has to be identified in a globally unique way.

  5.2 TDP Message Types and Interaction
      The protocol uses two basic kinds of messages: the tariff message
      that contains either a complete tariff (consisting of tariff
      algorithm plus tariff parameters) or a tariff update (consisting
      of new tariff parameters only) and the request message that is
      used to request a certain tariff (see Figure 1).

        +---------------+-----+ Request Message +-----+---------------+



        |               |     |<----------------|     |               |
        | Tariff Sender | TDP | Tariff Message  | TDP |Tariff Receiver|
        |               |     |---------------->|     |               |
        +---------------+-----+                 +-----+---------------+

                          Figure 3: TDP Message Types

      The protocol can be used in two different modes, the pull and the
      push mode, both modes can also be combined (mixed mode). Sender
      and receiver agree upon the mode used by means outside the
      protocol. Tariff and request messages can be sent with different
      transfer mechansisms (see section 6).

      5.2.1 Push mode
      In push mode only tariff messages are sent, the order and time
      interval is completely up to the sender. No tariff request
      messages are used. The user has to find out the tariffs by
      listening to the stream of tariff messages.

      5.2.2 Pull mode
      In pull mode the tariff receiver requests a specific tariff or
      the tariff for a specific service by sending a request message
      that is answered by the tariff sender with a tariff message. A
      single tariff message can answer more than one request.
      Pull mode uses an asynchronous request/reply mechanism. A tariff
      receiver can send any number of requests directly one after the
      other while the answering tariff messages can be send in a
      different order, with a different transport mechanism and with
      different delays.

      5.2.3 Mixed mode
      The protocol can also be used in mixed mode which is equal to
      pull mode but the tariff sender can also send tariff information
      that was not requested.
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  5.3 Specification of the Tariff Message
      TDP uses a XML message format to describe its messages, allowing
      the reuse of existing code like XML parsers and validators, e.g.
      Apache [11].



      An example tariff message is included in the Appendix B. The XML
      Schema [17] specification of a tariff message is also included in
      the Appendix D.

      5.3.1 Provider Tag
      The provider is identified globally by using his domain name (2nd
      level domain) in the provider tag. There must be exactly one
      provider tag in each tariff message identifying the provider
      offering this tariff.
      With the optional name tag one or more human readable names can
      be included, this information should not be used instead of the
      domain name above, it can be used by applications with user
      interfaces.

      5.3.2 Tariff Tag
      Each tariff has one unique tariff ID. The ID must be unique only
      inside the provider space, the provider is responsible for
      managing the IDs. The tariff ID is not the same as the service ID
      because one tariff could be used for more than one service and
      the other way around. The ID can be any string up to a length of
      255 bytes.
      The tariff tag must include exactly one ID tag and can also
      include any number of optional name tags with human readable
      information that must not be relied on to identify the tariff
      uniquely.
      Each tariff message must include exactly one tariff tag.

      5.3.3 Service Tag
      Each service the provider offers has one unique service ID. The
      ID must be unique only inside the provider space, the provider is
      responsible for managing the IDs. The ID can be any string up to
      a length of 255 bytes.
      The service tag must include exactly one ID tag and can also
      include any number of optional name tags with human readable
      information that must not be relied on to identify the service
      uniquely.
      Each tariff message must include one or more service tags. If
      more than one service tags are included the tariff described by
      the message must be able to calculate charge advices for all the
      listed services.

      5.3.4 Algorithm Tag
      The algorithm tag describes the tariff algorithm. Each tariff
      message includes zero or one algorithm tags. If no algorithm tag
      is included, then the information in the message is usable only
      by senders that know the algorithm by other means (because the
      algorithm is standardized and known by everyone or because the
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      algorithm was sent before and has not changed yet). This is
      called a tariff update.
      The algorithm tag includes exactly one version tag that contains
      a version number (integer). It can contain any number of valid
      tags that describe the time intervals in which the tariff is
      valid.
      The algorithm tag contains any number of description tags that
      describe the algorithm. The description tag has two attributes:
      content and referenced. The default value for content is
      _text/plain_ and for referenced is _true_.
      The description tag includes the algorithm itself in a form that
      is specified by the content attribute. The content attribute uses
      MIME-Types [20] [21]. If the referenced attribute is set to _true_
      then the content of the description tag is a url that points to a
      remote document with the algorithm description. If referenced is
      set to _false_ then the algorithm description is included
      directly in the description tag body.
      The algorithm description is now specified for several content
      types, the protocol is open for more content types.

      5.3.4.1 Algorithm Description for content-type _text/plain_
      The algorithm description is included in a _text_ tag. At least
      one text tag has to be included, but more than one is possible.
      Every text tag must include the complete algorithm description,
      the content of the text tags - which can differ in the language
      used, etc. The attributes of the text tag are not further
      specified in this version of the draft.
      The content of the text tag must be plain text as specified in
      [20] [21].

      5.3.4.2 Algorithm Description for content-type _text/html_
      The algorithm description is included in a _html_ tag. At least
      one html tag has to be included, but more than one is possible.
      Every html tag must include the complete algorithm description,
      the content of the html tags _ which can differ in the language
      used, html version used, etc. The attributes of the html tag are
      not further specified in this version of the draft.
      The content of the html tag must be HTML as specified in [10].

      5.3.4.3 Algorithm Description for content-type _text/xml_
      The algorithm description is included in a _xml_ tag. At least
      one xml tag has to be included, but more than one is possible.
      Every xml tag must include the complete algorithm description,
      the content of the xml tags - which can differ in the language
      used, xml version used, etc. The attributes of the xml tag are
      not further specified in this version of the draft.
      The content of the xml tag must be XML as specified in [18].



      5.3.4.4 Algorithm Description for content-type _binary/java_
      The algorithm description consists of any number of class tags,
      each  including one java class needed for the tariff algorithm.
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      Alternatively one jar (Java archive) tag can be used that
      contains a number of classes. The body of the description must
      include the name of the classes included that is the tariff
      algorithm and that will be executed.
      Each class tag has an obligatory name attribute that describes
      the name of the java class that is included. The attribute
      encoding describes how the class is encoded, for which the
      default value is _base64_ [20]. The optional compression
      attribute can be used to describe the compression algorithm used
      to compress the class before it was encoded with the method
      specified by the encoding attribute. The default is to use no
      compression, the default value for the compression attribute is
      therefore _NO_.

      5.3.5 Parameters Tag
      The parameters tag includes the tariff parameters and related
      metainformation.
      The parameters tag must include exactly one version tag, the same
      rules as for the version tag, part of the algorithm tag, apply.
      The parameters tag can also include any number of valid tags, the
      same rules as for the valid tag, part of the algorithm tag,
      apply.
      The parameters tag includes any number of description tags, at
      least one description tag must be included. The description tags
      have a content attribute with the default value _text/plain_ and
      a referenced attribute with the default value _true_.
      The description tag includes the tariff parameters in a form that
      is specified by the content attribute. The content attribute uses
      MIME-Types [20] [21]. If the referenced attribute is set to _true_,
      then the content of the description tag is a url that points to a
      remote document with the tariff parameters description. If
      referenced is set to _false_ then the tariff parameters
      description is included directly in the description tag body.
      The tariff parameters description is now specified for several
      content types, the protocol is open for more content types.

      5.3.5.1 Parameters Description for content-type _text/plain_
      The tariff parameters description is included in a _text_ tag. At
      least one text tag has to be included, but more than one is
      possible. Every text tag must include the complete parameters
      description, the content of the text tags _ which can differ in



      the language used, etc. The attributes of the text tag are not
      further specified in this version of the draft. The content of
      the text tag must be plain text as specified in [20] [21].

      5.3.5.2 Parameters Description for content-type _binary_
      The tariff parameters description is included in a _binary_ tag.
      At least one binary tag has to be included, but more than one is
      possible. Every binary tag must include the complete parameters,
      the content of the binary tags _ which can differ in the encoding
      used, etc. Each binary tag has an encoding attribute that
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      describes the way the binary information is encoded in the xml
      message. The default value is _base64_ [20].
      The content of the binary tag is a byte array that can be read by
      the algorithm code. The specification of this byte array is done
      by the author of the tariff algorithm.

      5.3.6 Reference Tag
      If a tariff message is a direct answer to a request message it
      references this request message with one reference tag. Any
      number of reference tags can be included in a tariff message. The
      reference tag must include two tags, the sender tag that contains
      the IP address of the originator of the request message and the
      num tag that contains an integer that identifies the request
      message (as there might be more than one request messages from
      one IP address). The content from the reference tag must be
      exactly identical to the content of the reference tag in the
      according request message.

  5.4 Request Message
      The second message type is the request message. It allows
      requesting either a special tariff or - in case that tariff
      receivers do not yet know, what tariff they are interested in -
      allows requesting tariffs for one service. Service discovery is
      outside the scope of TDP.
      The XML Schema specification for the request message and an
      example are in the Appendix D.

      5.4.1 Reference Tag
      There must be exactly one reference tag in a request message. The
      reference tag identifies the request message and is repeated in
      the tariff message that answers this request message. The
      reference tag must include two tags, the sender tag that contains
      the IP address of the originator of the request message and the
      num tag that contains an integer that identifies the request



      message (as there might be more than one request messages from
      one IP address).

      5.4.2 Request Tag
      There must be exactly one request tag in a request message. It
      specifies either the tariff that is requested or the service for
      which a tariff is requested. It includes either one tariff or one
      service tag. The tariff and the service tag include one further
      tag which can be an ID tag or a name tag. In the ID tag the
      tariff or service ID is entered and in the name tag the human
      readable name would be entered (see 5.3.2 and 5.3.3).

  6 Transfer Sublayer
      Different transfer mechanisms can be used to send the messages of
      the representation sublayer (see section 5). Which ones are used
      by actual instances of the protocol are decided upon by means
      outside of the protocol (e.g. by an SLA).
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  6.1 TCP
      Plain TCP connections offer a minimalistic reliable transport
      mechanism for the TDP messages.
      A small header is added to the tariff and request message:

                            0                   1
                            0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5
                           +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                           |          Length Field         |
                           +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
                           |                               |
                           |            Payload            |
                           |                               |
                           +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                          Figure 4: PDU for TCP transport

      The Payload consists of exactly one tariff or request message.
      The length field describes the number of bytes in the payload.

  6.2 UDP multicast
      In case UDP multicast is used the PDU takes the following format:

       0                   1                   2                   3
       0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1



      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |             ID                | Segm. Number  | Total Segments|
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |                                                               |
      //                  Payload (or part thereof)                   |
      |                                                               |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

  Figure 5: PDU for UDP transport

      The Payload consists of the tariff or request message. The sender
      can divide the message into segments. This is necessary if the
      message is bigger than the maximum allowed message size of UDP
      [19] but the sender is free to fragment a message also for
      smaller message sizes. All segments get the same ID, they get a
      sequential segment number starting with 0. The _total segments_
      field in the header is set to the total number of segments for
      that message (so a minimum of one is entered here).
      The sender has to make sure that two different tariff messages
      get two different IDs. An ID number can be reused after a timeout
      period of 2 times the maximum segment lifetime of TCP.
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  6.3 HTTP
      The TDP request messages are sent as an HTTP [10] request message
      and the TDP tariff messages are sent as HTTP response messages.
      The message body carries the TDP request or the tariff message.

  6.4 RSVP Policy Objects

             +-------------+-------------+-------------+-------------+
             |  Length                   | POLICY_DATA |      1      |
             +---------------------------+-------------+-------------+
             |  Data Offset              | 0 (reserved)              |
             +---------------------------+-------------+-------------+
             |                                                       |
             // Option List                                         //
             |                                                       |
             +-------------------------------------------------------+
             |                                                       |
             // Policy Element List                                 //
             |                                                       |



             +-------------------------------------------------------+

                      Figure 6: RSVP POLICY_DATA object

             +-------------+-------------+-------------+-------------+
             |  Length                   |   P-Type                  |
             +---------------------------+---------------------------+
             |                                                       |
             // Policy information  (Opaque to RSVP)                //
             |                                                       |
             +-------------------------------------------------------+

                          Figure 7: Policy Element

       0                   1                   2                   3
       0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |             ID                | Segm. Number  | Total Segments|
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
      |                                                               |
      //               TDP Message (or part thereof)                 //
      |                                                               |
      +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

                          Figure 8: Policy Information
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      The POLICY_DATA object as specified in [8] is listed in Figure 6.
      The TDP Message is embedded as policy information (Figure 7) in a
      policy element (Figure 8) as part of the policy element list of
      the RSVP POLICY DATA object.
      The Payload of the policy information consists of the tariff or
      request message. The sender can divide the message into segments.
      This is necessary if the message is bigger than the maximum
      allowed message size for policy information [8] but the sender is
      free to fragment a message also for smaller message sizes. All
      segments get the same ID, they get a sequential segment number
      starting with 0. The _total segments_ field in the header is set
      to the total number of segments for that message (so a minimum of
      one is entered here).



      The sender has to make sure that two different tariff messages
      get two different IDs. An ID number can be reused after a timeout
      period of 2 times the maximum segment lifetime of TCP.

  7 Related Work
      We now describe two other related protocols and compare them with
      the Tariff Distribution Protocol presented in this paper.

  7.1 Open Settlement Protocol
      The Open Settlement Protocol (OSP, [13]) is an ETSI TIPHON
      specification that describes a set of protocols to permit the
      exchange of inter-domain pricing, authorization and settlement
      information between Internet telephony operators. The pricing
      part overlaps with the Tariff Distribution Protocol presented in
      this paper, yet, there are a lot of differences.
      Both protocols are XML-based and both allow a binary format.
      While OSP uses HTTP only as underlying protocol, the Tariff
      Distribution Protocol allows different transport mechanisms.
      OSP can be used to exchange prices (OSP terminology) - expressed
      in the terminology of this work, OSP is restricted to very simple
      tariffs with one price coefficient (like the per-minute prices
      for phone calls). As OSP is more intended as settlement protocol
      between providers, it offers an explicit mechanism to accept or
      decline prices (pricing confirmation). It offers no mechanism to
      request a special tariff or a tariff for a given service.
      Summarizing, OSP offers broader capabilities but is far less
      powerful in the area of price communication and it is specialized
      for the IP telephony use case.

  7.2 Internet Open Trading Protocol
      The IETF Internet Open Trading Protocol (IOTP) specification [14]
      describes a framework for payment protocols and uses XML over
      HTTP. This work is complementary to the Tariff Distribution
      Protocol as it is mostly concerned with the settlement, while the
      Tariff Distribution Protocol determines how the individual
      charges the bill consists of are calculated.
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  Appendix A. Example Tariff components
      Session characterization parameters: t, u
      Tariff parameters:   a, b, c
      Tariff algorithm:
      Price coefficient of t:
      Price coefficient of u:

  Appendix B. Tariff example
      Session characterization parameters: t, u
      Tariff parameters:                   a, b, c
      Tariff algorithm:                   CA(t, u)= a * t + b * u^c
      Price coefficient of t:             d/dt(CA(t, u)) = a
      Price coefficient of u:             d/du(CA(t, u)) = b * c *
      u^(c-1)

  Appendix C. Example of tariff message
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      <?xml version="1.0" encoding="UTF-8" ?>
      <tariffMessage>
        <provider>
          bt.com
          <name> British Telecom </name>
        <authentication> ... </authentication>
      </provider>

      <tariff>
            <ID> 131 </ID>
      </tariff>

      <service>
          <ID> 40 </ID>
          <name> IntServ GS <name>
      </service>

      <algorithm>
          <version> 3 </version>
          <valid>
              <from> <date> 20.01.00 </date>
                   <time zone=_MEZ_> 00:00 </time>
           </from>
          </valid>

          <description content="binary/java"
                     referenced="false">
              <class name="com.bt.intserv.gs.t3"
      encoding="base64_
                 compression="ZIP">
                  ...
              </class>
            ...
          </description>
        <description content="text/plain"
                     referenced="false">
              <text>
              ...
              </text>
          </description>

      </algorithm>

      <parameters>
          <version> 305 </version>



          <valid>
              <from>  20000</from>
          </valid>

          <description content="binary"
                     referenced="false">
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            ...
          </description>
          <description content="text/plain"
                     referenced="true">
                http://www.bt.com/...
          </description>
      </parameters>

      <reference>
          <sender> 162.154.20.41 </sender>
          <num> 12 </num>
      </reference>

      <authentication> ... </authentication>

      </tariffMessage>

Appendix D. Definition of TariffMessage using XML Schema

   <?xml version="1.0" encoding="UTF-8"?>
   <xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
   elementFormDefault="qualified" attributeFormDefault="unqualified">
     <xs:element name="tariffMessage">
       <xs:annotation>
         <xs:documentation>This is the root element of the
   schema</xs:documentation>
       </xs:annotation>
       <xs:complexType>
         <xs:sequence>
           <xs:element name="provider">
             <xs:complexType>
               <xs:sequence>
                 <xs:element ref="ID"/>
                 <xs:element name="ProviderName" type="xs:string"
   maxOccurs="unbounded"/>
                 <xs:element name="authentication"/>
               </xs:sequence>
             </xs:complexType>

http://www.bt.com/


           </xs:element>
           <xs:element name="tariff">
             <xs:complexType>
               <xs:sequence>
                 <xs:element ref="ID"/>
               </xs:sequence>
             </xs:complexType>
           </xs:element>
           <xs:element name="service" minOccurs="0"
   maxOccurs="unbounded">
             <xs:complexType>
               <xs:sequence>
                 <xs:element ref="ID"/>
                 <xs:element name="serviceName" type="xs:string"
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   maxOccurs="unbounded"/>
               </xs:sequence>
             </xs:complexType>
           </xs:element>
           <xs:element name="Algorithm" minOccurs="0">
             <xs:complexType>
               <xs:sequence>
                 <xs:element name="version" type="xs:integer"/>
                 <xs:element name="valid">
                   <xs:complexType>
                     <xs:sequence>
                       <xs:element name="date" type="xs:date"/>
                       <xs:element name="timeZone"/>
                     </xs:sequence>
                   </xs:complexType>
                 </xs:element>
                 <xs:element name="description" maxOccurs="unbounded">
                   <xs:complexType>
                     <xs:choice>
                       <xs:element name="code"/>
                       <xs:element name="text"/>
                     </xs:choice>
                   </xs:complexType>
                 </xs:element>
               </xs:sequence>
             </xs:complexType>
           </xs:element>
           <xs:element name="parameters">
             <xs:complexType>
               <xs:sequence>



                 <xs:element name="version" type="xs:integer"/>
                 <xs:element name="valid">
                   <xs:complexType>
                     <xs:sequence>
                       <xs:element name="date" type="xs:date"/>
                       <xs:element name="timeZone"/>
                     </xs:sequence>
                   </xs:complexType>
                 </xs:element>
                 <xs:element name="description" maxOccurs="unbounded"/>
               </xs:sequence>
             </xs:complexType>
           </xs:element>
           <xs:element name="reference" minOccurs="0"
   maxOccurs="unbounded">
             <xs:complexType>
               <xs:sequence>
                 <xs:element name="senderIP"/>
                 <xs:element name="num" type="xs:integer"/>
               </xs:sequence>
             </xs:complexType>
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           </xs:element>
         </xs:sequence>
       </xs:complexType>
     </xs:element>
     <xs:element name="ID" type="xs:string">
       <xs:annotation>
         <xs:documentation>Global ID</xs:documentation>
       </xs:annotation>
     </xs:element>
   </xs:schema>
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