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Preface

This document serves as a discussion of the negotiation process and a basis for the development of requirements for a specification and/or white paper on the negotiation process.
References

In response to some comments:  All references in this document, such as [CPPCPA] are defined in the "Related Information" section of this document.
1 Goals

The goals of this project are to develop documentation (normative and non-normative) for an automated negotiation process.  This is a key step not only towards spontaneous e-commerce but also for established relationships (for example, an organization with thousands of partners).

The initial goal is to develop a negotiation process whose purpose is the composition/negotiation of a Collaboration Protocol Agreement (CPA) from the Collaboration Protocol Profiles (CPPs) of two prospective trading partners. This negotiation process may be viewed as an extension of an automated CPA-composition tool that incorporates human representatives of the prospective trading partners into the CPA-composition process.
Consider negotiating long-term partner relationships as well as spontaneous relationships. The negotiation process will be helpful for maintaining partner relationships, especially if an organization has, say, 10,000 partners. In this case, negotiation reduces the need for manual intervention.
Another of goal is to extend the work to be applicable to Web Services.

An additional goal is to extend the negotiation process to include negotiation of higher level aspects of an agreement such as business parameters and legal matters.

Consumers of the result are users of ebXML-based systems and users of Web Services.

1.1 High-Level Requirements

We need to decide which of the following are within scope.

· Partner discovery

· We need to determine whether the negotiation process would impose some requirements on the discovery process or whether a commonly used discovery process might impose requirements on the negotiation process.  If there is no coupling between the discovery and negotiation processes, then discovery is simply a related process that might simply be included in illustrative use cases.
· Specify a minimalist approach to the message exchange for negotiation, so that the negotiation process itself does not have to be negotiated other than agreeing on what negotiation process is to be used.
· Automated composition from two CPPs (Updating of existing appendix as needed)
· Automated composition of a CPA from a CPA template

· Assuming that the CPA template belongs to a service provider, we need to define the service consumer's input to the composition process
· Negotiation process

We also need to decide on whether we are defining a specification, technical report, or both. We would choose a technical report if we believe that we are providing guidance to those who wish to develop automated negotiation mechanisms as value-added function.  We would choose a specification if we believe that what we are producing should be normative.  If we agree that we are defining one negotiation process among many possible ones, then we should develop a specification but make it clear that it is not the only possible negotiation mechanism. Following are some detailed considerations.
· What negotiation functions must be normative?

· Anything that involves interoperability

· Regarding composition/negotiation of a CPA from "basic" CPPs, can we identify some criteria that, if met by both CPPs, allow a CPA to be derived without difficulty? Could we develop some kind of rating of difficulty of composing/negotiating the CPA?

· What functions can be left to vendors as value-add?

· Composition/negotiation of "complex" CPPs

· Negotiation in the BPSS or application domain
· Service syndication/aggregation
· Prospective trading partners must agree on the same negotiation business process

· 
· The CPP could specify whether or not its owner is willing to negotiate details of a CPA and, if so, one or more negotiation processes that its owner is willing to use. 
· These negotiation processes are NOT the business processes that the CPP identifies under the CollaborationRole element.  They are a separate list of negotiation processes. 
· This list would be used in the process of initializing the negotiation. The negotiation processes could be listed in decreasing order of preference, thus enabling two parties to quickly initialize to use the highest priority negotiation process that both are willing to perform.

2 Related Information

[CPPCPA] Collaboration-Protocol Profile and Agreement Specification, Version 1.0

[CPPCPA-F] Appendix F, "Composing a CPA from Two CPPs", of  [CPPCPA] discusses technical issues for a CPP-CPA composition tool.

[ECOMMPATT] ebXML E-Commerce Patterns v1.0 technical report. This report includes chapters on contract-formation and automated contract-negotiation patterns for ebXML.

3 Overview of Automated CPA Negotiation

This section is based on slides presented by Dale Moberg and Marty Sachs at the CPPA team face to face meeting in July 2001. Additional material has been added.

3.1 Purpose of Automated Negotiation

· Automate many of the tasks of negotiation

· Human still in the loop

· Negotiation of what?

· Start with negotiation of variables in composition of CPA from two CPPs

· Move upward to application domain

· Business/legal terms and conditions

· Business parameters (price, quantities, etc.)

3.2 Partner Profiles

· Profiles can be placed in public repositories 

· ebXML Repository

· Discovery of prospective business partners

· Business description

· Products or services

· Prices, volumes, shipping times, etc.

· What is negotiable

· CPP information

· Supported business processes, communication protocols, etc.

3.3 Automation of CPA Life Cycle

Discovery and negotiation are based on partner profiles.

· Services advertisement and discovery

· Repository of partner profiles, query capability

· Discovery and negotiation services

· Negotiation of business parameters

· Automated composition of initial CPA from the two CPPs

· See [CPPCPA-F]

· Update (improve) existingautomated composition appendix
· Negotiation of CPA details between partners

· Build CPA from profiles and negotiation results

· Register negotiated CPA at partner sites

· Do business

3.4 Automated Negotiation Process

· Automated CPA negotiation is a business process

· Start by defining one such process; eventually there might be more than one such process
· Automated negotiation is neither required nor prohibited

· A party would advertise support for automated negotiation in its CPP and identify which automated negotiation process it prefers (points to its BPSS instance document).

· Controlled by a negotiation CPA (NCPA)
· Between partners

· Between each partner and a negotiation service

· CPP could indicate whether negotiation is to be one on one or via a specified negotiation service.

3.4.1 Bootstrapping the negotiation process

· Avoid a complex process of negotiation the NCPA before negotiating the CPA.
· Add a SOAPBinding element to the delivery channel as an alternative to the EBXMLBinding element.  
· In an NCPA, any choices within the SOAPBinding element would be defined such that any party can send and receive messages without having to negotiate details with other parties.
· Provide one or a very small number of NCPAs with each negotiation BPSS instance document. 
· The pre-negotiation process should preferably consist simply of agreeing on which negotiation process and which of its NCPAs to use.
· There should be no, or very few choices to be made among the normal CPA elements in the NCPA, e.g. delivery channel characteristics.
· Using a synchronous response to a proposed CPA doesn't even requiring knowing a response URL.
3.4.2 Negotiation involving a negotiation service
Negotiation service might be a  web service accessed via UDDI/WSDL/SOAP. Such a service could choose between:
· Dynamic service that supports spontaneous eCommerce by automatically composing, negotiating, and activating the CPA at each Party
· Somewhat less spontaneous process in which the negotiation service provider takes two CPPs (or references to them), constructs a CPA, and offers it to the two parties via a SubmitProposedCPA service port supported by each party.  The SubmitProposedCPA service invocation would the the start of a negotiation process that involves negotiation function at each party including possible human intervention.
· More manual process that negotiates with the aid of human input
3.4.3 One-on-One Negotiation
· One-on-one negotiation could be implementing by implementing one of the above alternatives as a local service within each enterprise.
· A party could export a negotiation service that has an implicit CPP or CPA template (its own) and accepts a CPP from a prospective partner.

· Composes a CPA with certain terms

· Non-negotiable

· Offer-counter-offer

· Etc…

· Returns CPA to requester for consideration

· Requester can

· Accept for automated install

· Acccept for manual install

· Reject

· Requester notifies other party of disposition of proposed CPA
3.4.4 Some details of the automated negotiation process

· Initial inputs are CPPs of two prospective partners or a CPA template that one partner provides to a prospective partner. The CPA template might be generated by one of the parties or might be a copy of a CPA used by someone else that is almost exactly what is needed.
· Composition tool builds initial version of CPA

· If the initial CPA is complete, does it go into effect immediately or is human review required?  The former would be chosen if dynamic eCommerce is desired.  The choice could be specified in the NCPA.  NCPAs could be provided for each alternative.
· See "Responses to CPA Proposal"
· Negotiation of items requiring human input

· May need to extend CPP for negotiation process (see "Negotiation CPP" below).
· 
· 
· Primary inputs:  

· Negotiation CPPs or CPA templates of prospective trading partners (see "Basic Components)

· Proposed Process Specification document (BPSS instance document)

· Offer, counter-offer information is in business messages exchanged using business transactions

· Successful result is a CPA

3.5 Negotiation CPP

The negotiation CPP could be an extended CPP that contains ranges, priorities, etc. Alternatively, it could be a separate document referenced by the CPP.  Following are some items of negotiation information that might be defined.

· Flags indicating what is negotiable.

· Numeric values such as number of retries

· Indicate acceptable minimum and maximum values

· Step sizes to be used in offer and counter-offer messages.

· Should a party be allowed not to advertise the ranges of values?

· NOTE:  There are very few numeric values in the CPP at this time; extension to the application domain will add more numeric values (e.g. prices) and the possibility that a CPP owner may not wish to publicly advertise what is negotiable, leaving that information to be provided only to serious possible trading partners.
· Order of preference for some items such as transport protocols, packaging definitions, etc.

· More complex relationships between parameters.  Variation of delivery channel details is an example.

· One commenter suggested an example of interrelation between price ranges and quantity ranges.  This example is only applicable if and when the team includes business-level quantities in the negotiation process.

· Order of preference for the other party's certificate authorities (i.e. which are acceptable?)

· Delivery channels

· Can't prioritize delivery channels as such since can have lots of combinations and delivery channels can be reused

· Instead, ServiceBinding elements can be used to offer the same business process with alternative DeliveryChannel elements.  The ServiceBinding elements can be listed in order of preference.
· Can prioritize or negotiate the references to delivery channel within specific ServiceBinding and Override elements.

· May want to provide for negotiating new delivery channels, i.e. new combinations of Transport and DocExchange elements

· This would involve dynamic reconfiguration of the server, which may or may not be possible.  If reconfiguration is possible, it may involve software changes, etc., in order to accommodate the change.
· Negotiation progress indicators for CPA as a whole and perhaps for individual sections

· Proposed, being negotiated, agreed, …

· For CPA as a whole, this might be expressed as additional values of the existing Status element.

3.6 Basic Components

See "Negotiation involving a negotiation service", above, for a simple web-service approach.

· Define negotiation protocol as a business  process

· Negotiation patterns

· Negotiation verbs as business transactions

· Possibly different variants such as for ebXML messaging and for SMTP, assuming that the Process Specification document would be different for these variants.

· BP team has already done some work.  See [ECOMMPATT].

· NCPA

· Normal CPA that points to negotiation business process (Process Specification Document)

· Controls negotiation process between prospective trading partners

· All negotiation-specific definitions (e.g. negotiation verbs) should be in Process Specification document.

· Negotiation CPP (partner description)

· Extended CPP that includes ranges of parameters and prioritization of choices

· CPA template

· Alternative to Negotiation CPP when one prospective partner is dominant and dictates most of the terms

· Includes ranges of parameters and prioritization of choices

· See "One-on-one Negotiation" above.

· Proposed Process-Specification document (BPSS instance document)

· Prospective trading partners must agree on this before much more negotiation is done

· Agree on which Process-Specification (BPSS instance) document will be used

· Agree on some modifiable items within it (e.g. security attribute values).  See the minutes of the July 24-25, 2001 face to face meeting for proposals on how to modify a Process-Specification document.

· If one partner has already searched for a partner that supports the same collaboration protocol definition (BPSS instance document), there is nothing to negotiate.
3.7 Negotiation Configurations

· One on one between prospective trading partners

· Negotiation CPA between the prospective trading partners

· Negotiation intermediary

· Each prospective trading partner has a negotiation CPA with the intermediary

3.8 Potential Steps in Advertisement, Discovery, and Negotiation

· formation of CPPs, 

· registration of CPPs in ebXML Registry

· Discovery of CPPs by navigating a UDDI repository.

· request for CPP (service), 

· discovery of CPPs (registry services),

·  CPA template support,
· Use of a CPA template instead of two CPPs 

· submission of proposed CPA, 

· CPA counterproposal advice, 

· CPA acceptance (and signature procedures),

·  CPA rejection advice.

3.9 CPP Formation and Editing

· CPP Template

· Supplied with software installation (configured options)

· Edited to reflect preferences

· Tool for custom  CPP formation

· Service(s) for supplying CPPs or CPA templates 

· UDDI advertised, SOAP, ebXML, simple HTTP GET, and so on.

· ebXML registry submission

3.10 Discovery of CPPs

· UDDI ebXML Registry bootstrap.

· ebXML registry search and retrieval

· Well-known address as done in eCo framework.

· Should/can registry have any further role(s), perhaps as value-added services?
· Notification of CPP expirations?

· Accept filled-out CPA templates?

3.11 Submission of Proposed CPA

· Protocol(s) for submission and CPAId conventions if ebXML MSG used.

· Lightweight PUT or POST of proposed CPA (to permit use with non-ebXML MSG transport MSHes.

· Response-to URLs?

3.12 Responses to CPA Proposal

· Accept with no changes

· Accept

· Accept and deploy (dynamic eCommerce)
· Accept with  value changes only.

· Counterproposal: 

· Deleted elements,

· Added elements

·  Re-ordered elements using an Xpath based list of changes with status of required or preferred.

· Rejection: with reason(s) for rejection

3.13 Counterproposal Acceptance

3.14 Counterproposal Counter

3.15 Counterproposal Rejection of Proposal or Counterproposal

3.16 Reasons for Rejection during Negotiation

NOTE:  The automated composition tool will detect many problems before the negotiation process begins.  Examples are mismatched Process Specification document and mismatched delivery channel requirements. These should be elaborated in the document that relates to the composition tool.

Rejection message includes reason, contact name, phone, and/or URL for further information.

Following are some reasons for rejection:

· CPP/CPA contents.  Examples:

· base CPP deprecated

· signature on CPP failed validation

· Signature on agreed CPA failed validation

· CPA is not signed until it is agreed to.

· proposed security too weak

· proposed packaging not supported

· unable to support signals requested (Process Specification document)

· Business relationship

· CPA unsupported without existing business relation

· Negotiation process

· too many counterproposals tried (no forward progress to convergence), 

· proposed CPA previously received and not accepted.

· CPP/CPA format problems

· parsing error/data invalid

· Internal System Error
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