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1 Reason for Contribution

CBCS-3 has not been specified yet.
2 Summary of Contribution

This contribution proposes a CBCS-3 abstract definition and an ICAP binding to it.

The initial public version of this document was discussed in the ARC WG on March 11th and comments were received. On March 18th additional comments were made and this revision attempts to accommodate these comments. 
3 Detailed Proposal

5.x CBCS-3 Abstract Protocol

The CBCS-3 interface allows a Categorization Management Requestor to associate Content references (e.g., URIs) with Content Categories.

The protocol on this interface is essentially a request-response protocol that can be used to request listings of the supported Content Categories and the associated Content references, or modifications of these.

The approach to the specification of CBCS-3 is the following: this section provides an abstract, implementation neutral specification of the CBCS-3 messages. That is, it specifies only the CBCS-3 request and response message parameters but not the request-response protocol used to transfer these, nor the message encoding scheme that is used.

Section 5.Y then specifies how the Internet Content Adaptation Protocol (ICAP) [RFC3507] can transfer the CBCS-3 request and response parameters.  Though this Technical Specification does not specify encodings of the CBCS-3 messages in terms of other request-response protocols than ICAP, future versions of the CBCS Enabler MAY include  additional CBCS-3 representations.

This section uses Augmented Backus Naur Form (ABNF) as defined in [RFC2234].

The CBCS-3 protocol defines two types of messages: request and response.

CBCS3-Message = CBCS3-Request / CBCS3-Response

The following paragraphs specify the CBCS-3 request and response structures in detail.

5.x CBCS-3 Requests and Responses
A CBCS-3 request can be used to request listings of the supported Content Categories and the associated Content references, or modifications of these:

Content Categories can be created (and removed) and Content references can be associated with Content Categories (see section 5.x.1.1). The already supported Content Categories can be listed, just as well as the Content references that are associated with a particular Content Category (see section 5.x.1.1).
The ABNF definition of the CBCS-1 request parameters is the following:
CBCS3-Request = operation-descriptor ( list-req-parameter / add-remove-req-parameter )
operation-descriptor = 
“LIST”

; see section 5.x.1 



 /
“ADD”

; see section 5.x.2




 /
“REMOVE”
; see section 5.x.2
The CBCS-3 request consists of an operation descriptor and a set of operation parameters. 
The operation-descriptor identifies the type of operation that is to be performed (list, add or remove). In case the list operation is to be performed, then the list-req-parameter is used as described per section 5.x.1. In case the add or remove operation is to be performed, then the add-remove-req-parameter is used as described per section 5.x.2.
The CBCS-3 response consists of a status code and a particular set of response parameters that differ per operation request.
CBCS3-Response = status-code ( list-res-parameter / add-remove-res-parameter)
The status-code element provides the requestor with information about the status of the response.  The status-code element SHALL contain one of the CBCS-3 status codes listed in table 1 below.
Table 1. CBCS-3 specific status codes

	Normal response

	200
	OK

	Client errors

	400
	Bad request

	Server errors

	500
	Server error


5.x.1 List Operation
The List operation can be used to request listing of the Content references that are associated to a particular Content Category which in turn may be associated with a particular categorization scheme (LIST <content-reference-type> <content-category>). Notice that the content-category definition optionally includes a categorization-scheme-identifier as defined in section 5.1.2. The content-reference-type is described in line with section 5.1.1; being either a content-locator-type, a content-identifier-type or a content-digest-type. A valid CBCS-3 implementation SHALL support at least one of these types. As Content references can be of different types (as described per section 5.1.1), the requested type is to be indicated in the request. CBCS-3 MUST for a particular Content Category support the listing of content-locator-type Content References and MAY support the content-identifier-type Content References and content-digest-type Content References. The Content Category that the listing applies to is defined as per the content-category description in section 5.1.2.
The List operation can also be used to request listing of the already supported categorization schemes (LIST CATEGORIZATIONSCHEMES) or Content Categories associated with a particular categorization scheme (LIST CATEGORIES <categorization-scheme-identifier>); the response carries the already supported categorization schemes (categorization-scheme-identifier) respectively the already supported Content Categories (content-category).

The following paragraph describes the request parameters: 
list-req-parameter = 

/ “CATEGORIZATIONSCHEMES”
; request list of supported categorization schemes

 
/ “CATEGORIES” categorization-scheme-identifier
                                        ; request list of supported Content categories 
 





; associated with a particular categorization scheme


/ ( content-reference-type content-category )






; request list of Content references of a certain 
 





; type that are associated with a certain

 





; Content category for a certain categorization

 





; scheme.

 





; for content-category see section 5.1.2

content-reference-type =
 content-locator-type
; see section 5.1.1




   /
 content-identifier-type
; see section 5.1.1
                       /
 content-digest-type
; see section 5.1.1 
The following paragraph describes the response parameters:
list-res-parameter =   
  ( * categorization-scheme-identifier )

 
/ ( * content-category )



 
/ (   content-category content-reference-list )

 




; for categorization-scheme-identifier see section 5.1.1

                     

; for content-category see section 5.1.2

content-reference-list = *content-reference

The response to the list request of the already supported categorization schemes provides the status code (see description above) and the supported categorization schemes.

The response to the list request of the already supported Content Categories provides the status code (see description above) and the supported Content Categories.

The response, to the request of the listing of the Content references that are associated to a particular Content Category, provides the status code (see description above) and carries also the Content Category (content-category) and the list of associated Content references (content-reference-list).  If the request contained a particular content-reference-type, then the response MUST contain the matching content-reference. If the Content Category is associated to one or more categorization schemes, then the response MUST list these schemes.
5.x.2 Add/Remove Operation
The Add operation request can be used to introduce categorization scheme (ADD CATEGORIZATIONSCHEME <categorization-scheme-identifier>), or to introduce a Content Category to a particular categorization scheme (ADD CATEGORY <content-category>, where the  <categorization-scheme-identifier> is part of the content-category as defined per section 5.1.2) that can consequently be used to associate Content references with that Content Category (ADD <content-reference> <content-category> <include-list-in-response>). Also (just) a content reference can be added; this is to facilitate an implementation that is able to determine by itself what categories should be associated with that content reference (ADD <content-reference>).
Notice that a content-reference entails various types: a content-locator-type, a content-identifier-type or a content-digest-type. A valid CBCS-3 implementation SHALL support at least one of these types.
The Remove operation request can be used to remove a supported categorization scheme (REMOVE CATEGORIZATIONSCHEME <categorization-scheme-identifier>) including all its associations, or to remove a supported Content Category (REMOVE CATEGORY <content-category>) including all its associations. It can be used to remove a particular Content reference (REMOVE <content-reference>) resulting in the removal of all appropriate associations with that content reference and it can also be used to remove a particular Content references-to-Content Category-association (REMOVE <content-reference> <content-category> <include-list-in-response>).

A valid CBCS-3 implementation SHALL support at least one of the following two options; either the set of add-remove operations for categorization schemes, category-scheme associations and content reference-Content Category associations, or the add-remove operation for content references. 

In the Add and Remove operation request the optional  include-list-in-response parameter can be used to denote whether the response should carry the list of categorization schemes (as a reply to the add/remove categorization scheme request), the list of Categories (as a reply to the Add/Remove Content Category request) or the list of Content references associated with a particular Content Category (as a reply to the Add/Remove Content references-to-Content Category-association request).  
add-remove-req-parameter = 
 
( ( “CATEGORIZATIONSCHEME” categorization-scheme-identifier )

 
/ ( “CATEGORY” * content-category-value * categorization-scheme-identifier )
 
/ ( * content-reference * content-category )
 
/ ( * content-reference )
       )
      [“include-list-in-response”]
                                          ; for content-reference-type see section 5.x.1

                                          ; for content-category see section 5.1.2       
The Add/Remove operation response provides the status-code (see description above), the optional list (see list-res-parameter description above when “include-list-in-response” was included in the request) and an optional operation response description (response-description).  The operation response description provides extra information as to what extent the request has been lived up to, for example “TestCategory added without error”, “www.test.com added without error”.
add-remove-res-parameter = [response-description][list-res-parameter]
response-description = 1* CHAR
5.y ICAP Representation of CBCS-3
This section defines how the CBCS-3 request and response parameters can be transferred using the Internet Content Application Protocol (ICAP) [RFC3507].

The ICAP representation CBCS-3 messages defined in this section adheres to the following principles:

· CBCS-3 Request parameters SHALL be transferred in the OPTIONS Method request-line. 
· CBCS-3 Response parameters SHALL be transferred in ICAP headers. Where necessary, new user-defined X-extension headers are introduced for these parameters.
5.y.1 Transfer of the CBCS-3 Messages by ICAP

A CBCS-3 request message SHALL be encoded in an ICAP OPTIONS method [RFC3507]:
· The CBCS-3 parameters SHALL be added to the end of the ICAP URI, following the guidance provided by [RFC3507]; using the “?”-encoding to denote the parameters.

· The operation-descriptor (LIST, ADD, REMOVE) SHALL be added to end of the Net_Path part of the ICAP URI, preceded by the “/”-encoding.

A CBCS-3 response message shall be encoded in an ICAP OPTIONS response
· The CBCS-3 status-code SHALL match the ICAP status code field.
5.y.1.1 List Request/Response

· If the CBCS3-request is a request to list categorization schemes, then the operation-descriptor (LIST) SHALL be followed by “CATEGORIZATIONSCHEMES”. 

For example: OPTIONS icap://192.168.1.34:1344/LIST?CATEGORIZATIONSCHEMES ICAP/1.0
· The response carries the list of the supported categorization schemes in the encapsulated body, each separated by a new line/CRLF character:

X-list-categorization-schemes = ( “X-list-categorization-schemes:” 
                                  CRLF categorization-scheme-list )
categorization-scheme-list = * ( categorization-scheme-identifier CRLF )

 



; categorization-scheme-identifier see section 5.1.1
· If the CBCS3-request is a request to list Content Categories, then the operation-descriptor (LIST) SHALL be followed by “CATEGORIES”, followed by the appropriate categorization-scheme-identifier of which the associated Content Categories should be listed. 
For example: 
OPTIONS icap://192.168.1.34:1344/LIST?CATEGORIES?TestCategorizationScheme ICAP/1.0
· The response carries the list of the supported Content Categories in the encapsulated body, each separated by a new line/CRLF character:
X-list-categories = “X-list-categories:” CRLF content-category-list
content-category-list = * ( content-category CRLF )
;content-category see section 5.1.2
· If, in the response, the content-category includes the optional categorization-scheme-identifier, then each content-category-value (see 5.1.2) SHALL be followed by a “ “/space-character, followed by the appropriate categorization-scheme-identifier.  

· If the CBCS3-request is a request to list the Content references that are associated to a particular Content Category, then the operation-descriptor (LIST) SHALL be followed by the content-reference-type (e.g. URI), followed by the content-category. 
For example: 

OPTIONS icap://192.168.1.34:1344/LIST?URI?TestCategory ICAP/1.0
· If  in the request, the content-category includes the optional categorization-scheme-identifier,  then the operation-descriptor (LIST) SHALL be followed by the content-reference-type (e.g. URI), followed by the content-category followed by the appropriate categorization-scheme-identifier.   
For example: 
OPTIONS icap://192.168.1.34:1344/LIST?URI?TestCategory?TestCategorizationScheme ICAP/1.0
· The response carries in its encapsulated body the Content Category, optionally followed by the associated categorization scheme identifier, followed by a list of the associated Content references (see following description). The Content Category SHALL be mapped to the X-Attribute ICAP extension header [ICAP-Extensions]. The content-category,  categorization-scheme-identifier and the Content-references are each separated by a new line/CRLF character:
X-list-references = “X-list-references:” CRLF content-reference-list

content-reference-list = *(content-reference-value CRLF)

 






;content-reference-value see section 5.x.1
5.y.1.2 Add/Remove Request/Response

· If the CBCS3-request is a request to add or remove a categorization scheme (identifier), then the operation-descriptor (ADD or REMOVE) SHALL be followed  by “CATEGORIZATIONSCHEME”, followed by a categorization-scheme-identifier(s), each separated by the “?”-encoding, followed by the optional “include-list-in-response“.  

For example: OPTIONS icap://192.168.1.34:1344/ADD?CATEGORIZATIONSCHEME?TestCategorizationScheme?include-list-in-response ICAP/1.0
· If the CBCS3-request is a request to add or remove a Content Category, then the operation-descriptor (ADD or REMOVE) SHALL be followed  by a “CATEGORY”, potentially followed by the categorization scheme identifier(s) (as defined per section 5.1.1) to indicate the scheme(s) that should be extended/decreased, followed by a content-category-value,  each separated by the “?”-encoding, followed by the optional “include-list-in-response“. 
For example: OPTIONS icap://192.168.1.34:1344/ADD?CATEGORY?TestCategorizationScheme?TestCategory?include-list-in-response ICAP/1.0
· If the CBCS3-request is a request to associate/dissociate a Content reference with a Content Category, then the operation-descriptor (ADD or REMOVE) SHALL be followed by the content-reference, followed by the content-category (which includes an optional categorization-scheme-identifier (as defined per section 5.1.2) followed by the content-category-value) followed by the optional “include-list-in-response“.
For example: OPTIONS icap://192.168.1.34:1344/ADD?URI?www.test.com? TestCategorizationScheme?TestCategory?include-list-in-response ICAP/1.0
· If the CBCS3-request is a request to add or remove (just) a Content reference, then the operation-descriptor (ADD or REMOVE) SHALL be followed by the content-reference.
For example: OPTIONS icap://192.168.1.34:1344/ADD?URI?www.test.com ICAP/1.0
· The response provides the status-code (see description above), the optional list (when “include-list-in-response” was included in the request) and an optional operation response description (response-description).  
· When the CBCS3-request is a request to add or remove a categorization scheme, then returned list is a list of supported categorization schemes (X-list-categorization-schemes) as described per section 5.y.1.1.
· When the CBCS3-request is a request to add or remove a Content Category, then returned list is a list of supported Content Categories (X-list-categories) as described per section 5.y.1.1.
·  When the CBCS3-request is a request to add or remove a Content reference association to a certain Content Category, then the returned list is a list of the remaining associations (X-list-references) as described per section 5.y.1.1.
· When the CBCS3-request is a request to add or remove a Content reference, then the return of a list does NOT need to be supported.
The response description SHALL be represented as per the following ICAP extension header:
X-response-description = “X-response-description:” * CHAR CRLF 

4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

To discuss and agree the Detailed Proposal.
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